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Preface 

T he purpose of this Service \'olume is to make availalilc to the medical pro- 
fession a critical review of the noteworthy accomplishments in Medicine, 
Surgery and the various Specialties that have marked the j>ast year In this volume 
no attempt has been made to furnish a complete bibliography of medical literature 
for this period. The value of a review of this kind depends ii})on the discriminating 
judgment and ability of the reviewers. The Ivditorial Hoard resjxmsible for this 
volume, itself thoroughl} exjjerienced in the production of such a work, is fortunate 
m having had the aid of a group of contributors who are not only outstanding in 
their respective fields of medical endeavor but are reliable critics who have a clear 
understanding of the needs of the general practitioner. 

The material contained in this volume has been arranged in a concise and 
readil} available form which should render it of additional value to those who 
depend upon this Service \'olume for their information on the progress of medicine. 
Tnder the main headings of Medicine and Surgery will be found the generally 
accepted subdivisions of those subjects These are followed b\ sections devoted to 
Obstetrics, Pediatrics, Ophthalmology. Otorhinolaryngology and the other well 
recognized specialties 

Through( lut the volume, treatment is emphasized Therajieutics is dealt with 
in Its brdudest sense, sjiecial sectmiis being devoted to Physical Therapy. Psycho- 
therapy. Dietotherapy as well as to the Newer Drugs Under the latter heading 
will be found an adequate disCUssion of Sulfanilamide and its allied compounds 
that bid fair to ret olutionize the treatment of many acute infections as well as 
[ineumonui The chapter on Dietotherapy is of unusually jiractical value because 
of the number of specific ihets that are included The rajml and ever changing 
status uf Endocrinology is carefullt discussed The ste.idih increasing inforination 
ahout vitamins is critically analyzed 

.'surgery in its various phases, but more especially .\hdoinnia! Surgery, as 
always, is accorded a prominent place in this Service \ ohiine .\'odern anesthesia, 
the jiresent conception of cancer, the various advances m endoscopy and radio- 
therapv, jienpheral vascular disease, the various forms of shock treatment now 
employed in neuropsychiatry are all accorded special consideration not to mention 
innumerable other sulijects of equal conteinjiorary importance th.it .ire carefullt 
discussed 
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The publishers are to be congratulated upon the pleasing appearance of this 
volume which is illustrated wdth unusual generosity. The thanks of the Editor are 
due to Dr. Edward I^eRoy Bortz who is entirely responsible for planning this 
volume and supervising its publication. We are indebted to Dr. Frederick C. Smith 
for his careful preparation of the manuscripts and for seeing the book through 
the press. 

The Editor deeply appreciates the whole-hearted and enthusiastic co-operation 
of the Editorial Board and the various contributors. We believe that this Year 
Book will amply fulfil its purpose and we hope that it will prove of value to the 
medical profession of this country. 

George Morris Piersol, M.D. 
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ALLERGY 
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TREATMENT OF 
INTRACTABLE ASTHMA 

Epinephrine — Epinephrine in Gel- 
atin — In patients who have been taking 
refieated doses of the 1 :1000 aqueous 
M)lution of epinephrine at frequent inter- 
\a]s. we have found the use of epinephrine 
’ll gelatin \er\ desirable. We use the 
gelatin prep<iration almost always when 
indicated instead of the epinephrine in 
oil, the original ‘‘slow epinephrine ” Both 
epinephrine m oil and in gelatin are 
absorbed much more slowlv than the 
aqueous epinephrine which is often fleet- 
nig in effett although very beneficial for 
a 'In Tt time 

\\ (' Spam M ii StraU'S and -A M. 
I'lich'^ fir'it pre[iared a 'okition of epi- 
iitjihniu in gelatin which delavtd the 
'.ite of ab>or[»tion and lengthened the 
Dtriod of infliitnee on the patient 

Kolm and Bulger have reporteil that 
/iiK 'lowt d the ab'orjition of epineyihrme 
but almo-t inmiediatelv oxidized it. di- 
minishing the effect of the epinephrine 
Gelatin is nrnitoxic, nonantigemc an<l 
reasonably stable It is well suited as a 


vehicle to delay the absorption of epi- 
nephrine because of its nonantigenicity. 
A bacterial growth factor wa^ noted in 
some gelatins but is decidedlv inferior in 
Eastman photographic gelatin It vva^ 
found by Koser, Chirm and Saunders- 
that the growth-promoting effect was 
highest with 5 per cent gelatin. 10 j>er 
cent, and 15 per cent concentrations were 
inhiliitory. The gelatin used in the prep- 
aration c»f the gelatin epinephrine mix- 
ture- is lo jier cent The method of prep- 
.iration U' devi'C-d by Spain and his co- 
worktrs Is as follows' 

To a solution containing H.- ounces 
I 4D <c I of ghet-rm and 4E‘> ounce-, t 130 
( c I '<f di'tilk d w .ill r. are addt d 27 grains 
I 1 t jin I -Mdium ihlnndv. 15 grain- 
lit* < mi I chlnrobutaiKil, 3 grain- ('02 
Gin ) -odium hisuhite and H,-! ounct- 
I 40 ( nil I gelatin The gelatin is ad<led 
ki-t and the prt jiaratii in i- mixed vigur- 
uu-!v bv rutatiiiii Tin- quantiU of gela- 
tin 1 - ciiiivtinenllv maile in a 1 -quart 
(liter) pvrex Florence flask since the 
mixture tends tn boil over if it is ster- 
ilized in too -mall a container. The 
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gelatin preparation is sterilized by au- 
toclaving for 30 minutes at 20 pounds 
pressure. Aerobic and anaerobic cul- 
tures are made and kept at 98.6° F. 
(37*^ C, ) for 4 days before the sterility 
of the mixture is decided upon or the 
gelatin mixture dis[>ensed for use. This 
gelatin mixture remains stable for months 
if kept in the refrigerator. The 1 : 500 
epinephrine solution used in this prepara- 
tion is made by adding to 4 parts of the 
above sterile gelatin mixture, 1 part of 
I :I00 epinephrine solution Aseptic pre- 
cautions should be followed when the 
epinephrine is added and in the subse- 
quent method for bottling The gelatin 
mixture must be warmed in hot water to 
Iiqtien the gelatin so that it may be 
pipetted accuratelv Tins 1 *500 gelatin 
e]>inephnne solution is dis[)ensed in ster- 
ile broun buttles. 

Thi^ mixture is a gel at room tempera- 
ture well a> at the lower temperature 
of the refngerat(»r MI' C) in 

whirii It sinaild be stored For adminis- 
tration It mu'^t be liquefied b\ wanning. 
Tlii'^ i> mo-^t easiK accomplisherl hv plac- 
ing the \ial in a container and co\ering 
It lor a K w nrnut( ^ with a portion of the 
hot water in winch the s\ringe has been 
boib d Idif s\nnite is kept warm while 
the gtl 1 ^ !iqiuf\niit hv allowing it to stay 
ni tht' ft niaindt r of tlk Ii^t wattr ^ince 
t!ie preparation gi\<*n suIk utaneously 
rather than !ntraniU''CuIarI\ , it may be 
‘'t If-. l<!nl]nl^^t red, the UMial allergy s\- 
nngr and needle ( tuiRrculin tvpe svringe 
and 2o gauge ^ j inch needle i being used 
\e? untoward effects have noted 

other than an <irea of moderate irrita- 
tion at the site of the injection, occurring 
in the occasKuial patient and lasting no 
longer than 24 hours 

The dosage given was from 5 to 15 
minims ( 0 3 to 1 cc ) . The latter dose usu- 
ally allowed the patient to sleep through 
the night 


M. M. Miller^ reported the use of epi- 
nephrine in gelatin in over 100 cases. 
Only 1 untoward reaction was noted and 
this consisted of pallor, marked perspira- 
tion, and tremor after a small amount of 
the gelatin was injected intravenously 
unavoidably. 

It is always well to advise the patient 
to draw back on the plunger several 
times while administering the solution. 

Spain did not report any unpleasant 
side effect other than usual pallor, etc., 
which is encountered with the use of 
aqueous adrenalin. 

We feel that the gelatin epinephrine 
solution is the mixture of choice when 
prolonged effect is desired for the fol- 
lowing reasons : 

1 It is nontoxic and nonantigenic 

2 It is solution and not suspension 

3 It IS easily self-administered by subcu- 
taneous injection in contrast w'lth the oil prep- 
aration of Keene> wdiich must be given intra- 
muscularly 

4 It is not necessary to have a dry steril- 
ized syringe 

5 In using both the gelatin and oil prep- 
arations, a definite reduction is noted in the 
number uf doses retjuired daily by a patient 

Epinephrine in Oil — As has been 
stated abo\e, we believe that the gelatin 
epinephrine prei^aration has certain ad- 
\antages o\er the suspension of epineph- 
rine in oil but a large number of ])hysi- 
cians are obtaining splendid results with 
the oil epinephrine 

E L Keenev has reported the re- 
sults of his oliservations in a preliminary 
report and later the above author wdth 
J A Pierce and L N Gay^ reported 
more clinical findings Epinephrine in oil 
or “slow epinephrine” is a suspension of 
powdered epinephrine in peanut oil It is 
best administered intramuscularly in the 
deltoid or gluteal muscle, especially if 
repeated injections are to be given Occa- 
sional doses can be given subcutanoeusly 
in the buttocks 
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In patients with acute attacks of 
asthma, it is often well to give a prelim- 
inary dose of the aqueous solution of 
epinephrine hydrochloride and follow 
later with a dose of epinephrine in oil. 
The average adult dose of “slow epi- 
nephrine” is 15 minims (1 cc.). If the 
attack is severe, 22 minims ( 1.5 cc.) may 
be given. It has been our experience 
that, at times, the “slow epinephrine” 
acts almost as quickly as the aqueous 
solution and also that doses smaller than 
15 minims will sometimes be sufficient. 
The a\ erage dose for a child from 2 to 5 
years is 7^1> minims (0 5 cc.) ; from 5 
to 12 years, 12 minims (0,75 cc.). 

Hoth the suspension in oil and the 
solution in gelatin can be used in the 
treatment of severe case-! of urticaria and 
angioneurotic edema. The dosage is the 
same as that given in the treatment of 
bronchial asthma, 7K to 23 minims (0.5 
to I 5 cc.), depending upon the severity 
of symptoms and the patient’s tolerance 
to epinephrine. 

Epinephrine by Inhalation — Tetter 
results are being obtained lately from the 
n-e of 1 '100 Milution of epinephrine by 
Mihalation Tlie reason I^ that more efifi- 
iient gLi'--' atomizer.-, are manufactured 
whicli (leluer a larger amount of finer 
sprav to tlie bronchial inutosa .-\t times, 
it ^h>lu!d be gnen at regular intervals. 
1 c . e\er_\ 2 or 3 hours for 24 or 4.'^ 
i'.our'. with the hope of possihlv building 
up an "adrenalin reserve" and breaking 
the asthmatic cvcle It mav be given 
more frequeiitlv if the occasion arises 
Tile Use of an inferior atomizer mav 
produce unpleasant and antioviiig drv- 
ness of the throat and, at times, gastro- 
intestinal upsets from contact of the 
strong solution with the various mucous 
membrane surfaces 

J P). Graeser and .A H Rowe*’’ have 
obtained beneficial results in the treat- 
ment of bronchial astlima bv the inhala- 


tion of a solution of epinefrftrine 1 tlOO, 
For the spray, an atcmiizer should be 
used which vaporizes the solution to a 
degree sufficiently fine so that the parti- 
cles will be disseminated to all parts of 
the lungs. The dosage varies with the 
patient and at the beginning it is a “trial 
and error” method. Caution must be 
observed, but the only untoward symp- 
toms noted have been severe headaches 
from prolonged use and a dryness of the 
throat. Only rarely have we noted any 
constitutional reactions. It is well to 
allow several minutes to elapse between 
deep inhalations. In a great many in- 
stances the use of the 1 'lOO solution by 
inhalation has supplanted the hypcxlermic 
injections of the 1 :1000 solution. As a 
prophylactic, it i-. suggested that repeated 
inhalatKnis during the free period of the 
day may prevent recurrent attacks, or 
mitigate the severity of any paroxysm 
that might develop. 

Electrophoresis of Epinephrine 
into the Skin — It has been known for 
years that epinephrine may be trans- 
ported into the skin where it produce.s 
the typical blanching of the dermis .A 
method for administering epinephrine bv 
this method has now been developed 

The epinejihrine solution is apj>hed on 
cotton or canton flannel The area of 
application on the arm or the leg is usu- 
alh 30 cm Two or 3 areas are used in 
e.a< h treatment which lasts for 10 to 15 
minute" The blanching usually lasts 
about 5 hour- without injury to tlie skin 
The rate of absorption is retarded by the 
blanching itself The epinephrine is 
slowly' released from its depots in the 
skin and its action prolonged. 

The effect" of administration of epi- 
ne]>hrine were the "ame as those when 
giving epintjihniie by the usual methods 
Benefit was den veil in must of the cases 
reported and in some, the usual untoward 
nervous symptoms were noted .At times 
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it was necessary to give the patient an 
injection of epinephrine even though he 
had had epinephrine by iontophoresis. It 
is the opinion of the men who have done 
this work that further developments in 
this technic may give us a means of ad- 
ministering epinephrine which will give 
us a more prolonged and effective action. 

Intravenous Epinephrine — 1. S. 
Kahn® presents 16 cases, all desperately 
ill, and in all of whom h}^odermic injec- 
tions of epinephrine in the usual doses 
were of absolutely no effect in relieving 
the asthmatic paroxysm. He believes 
that, when this drug in doses of the usual 
size have failed, its further indication and 
efficiency can better and more safely be 
determined, not by increasing the dose 
given hypodermically, but by proceeding 
cautiously intravenously. He suggests the 
use of a 1 ‘1000 dilution m doses of 2 to 
4 minims (0.13 to 0 26 cc.), using a 
tuberculin syringe and a 26-gauge needle. 
We suggest diluting this amount in 10 
cc. normal saline. He states tliat, even 
if given in such small doses and slowly, 
this is an extremely shocking measure , 
terrific pallor, tremor, sweating, head- 
aches, heart pounding and, at times, ter- 
rific nausea and vomiting occur almost 
mstantl} He has never seen a patient 
who has failed to de\elop either some 
or all of these s_\mptoms It i-^ felt that 
some of these iintowanl reactl<>n^ can be 
avoided or reduced In using a 1.10,000 
>olutioii \\ e feel that the administration 
of epinephrine b> the intravenous method 
should be Used onl_\ in txtreine cases, 
very cautiously and in minute doses 

Untoward Reactions of Epineph- 
rine — The aqueous solution of epineph- 
rine is still the “drug of choice” in acute 
asthma The best and most efficient 
results are obtained if the dose is given 
early, before marked bronchial edema 
and profuse secretion of mucus take 
place. 


Many patients do not tolerate epineph- 
rine well and for this reason we believe 
it is best to begin with 1% to 3 minims 
(0.1 to 02 cc.) the first time the drug 
is given, as reactions are quite common. 
The symptoms are tremor, pallor, nerv- 
ousness, palpitation, and cardiac distress. 
Also in many instances, these small doses 
will produce the same effect as larger 
doses. After the patient’s tolerance is 
determined, the doses given should be 
governed by the severity of the attack. 
Epinephrine is not habit forming and 
may be used over a long period with 
safety. 

There is no substitute for epinephrine 
in constitutional reactions following the 
injection of pollen extracts or sera. This 
preparation should be kept close at hand 
when any solutions, that at times produce 
anaphylactoid reactions, are given. 

Often severe, intractable, chronic asth- 
matics build up a tolerance to adrenalin. 
The dose is gradually increased and still 
no effect is obtained. At this time, other 
measures must be taken 

J Cohn*’ feels that the use of epineph- 
rine in the oily suspension is not without 
unpleasant, if not potentially serious, 
complications He reports 4 experiences 
with severe untoward reactions One- 
half hour after the routine dose of 4 
minims (0 25 cc.) of 1:1000 aqueous 
.solution of adrenalin was given, 15 min- 
ims (1 cc ) of a solution of %t) grain 
(2 0 mg ) of epinephrine crystals in pea- 
nut oil were injected intramuscularly into 
the deltoid muscle, care being taken to 
pull back the plunger to make sure the 
oil w'as not being injected into a vein. 
The untoward symptoms noted in these 
patients were pallor, nausea, vomiting, 
sweating, cyanosis, and thready pulse 
and increased dyspnea. Severe local itch- 
ing and angioneurotic edema at the site 
of injection followed in 3 of the 4 cases 
reported The authors of this section 
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know o£ only 1 untoward reaction to epi- 
nephrine in gelatin, this being due to 
injecting a small amount into a vein or 
capillary bed. We have noted several 
local reactions from epinephrine in pea- 
nut oil. 

Smith and Paul^® point to the fact 
that they have seen at least 1 case in 
which epinephrine had a deleterious ef- 
fect on the patient’s cardiovascular sys- 
tem. Our experience has been that epi- 
nephrine rarely does any damage to the 
heart or vascular system. We have had 
the opportunity of observing 7 asthmatics 
at autopsy and in none of these was there 
any evidence of cardiac damage. Several 
of them had been taking large doses of 
epinephrine repeatedly. In 1 case tlie 
coronary vessels were injected with mer- 
cury and x-rayed and no coronary dis- 
ease could be detected 

We feel that during prolonged bron- 
chial asthma, myocardial damage should 
be looked for especially if the patient is 
taking frequent doses of epinephrine. 
The drug should always be used in as 
small a dose as possible. Colton and 
Ziskin^^ have shown that in chronic 
bronchial asthma with associated emphy- 
sema there is frequently a tendency to 
m\'ocardial involvement. 

Coca ^2 feels that the heart is usually 
injured only very slightly Kountz, Alex- 
ander and PrinzmetaP^ have shown in 
their investigations that in most chronic 
asthmatics there is definite right ventric- 
ular strain 

In patients with hypertension, epineph- 
rine IS not usually contraindicated if 
other drugs have failed We have seen 
patients who have had high systolic pres- 
sures which have been actually reduced 
by the relief of the asthmatic attack by 
an injection of epinephrine Small doses 
should be used and careful, frequent 
blood pressure readings should be taken 
in all hypertensive individuals, ^^’’e look 


on the use of epinephrine in hypertensive 
patients as the lesser of 2 evils. 

Ephedrine — Ephedrine acts very 
much more slowly than epinephrine and 
its only advantage is that it is efficacious 
by mouth. The usual dose is from % to 
% grains (0.0243 to 0 0486 Gm.). Fre- 
quently, untoward nervous symptoms 
develop after the use of this drug and for 
this reason barbiturates often are incor- 
porated in a capsule or tablet with the 
ephedrine. We usually use % to % grain 
(16 to 30 mg.) of phenobarbital ; amy- 
% grain (50 mg.) ; nambutal, 
grain (30 mg.) ; seconal, grain (30 
mg.) ; or any of the other commercial 
products, using a corresponding dose. 

Several synthetic ephedrinelike prep- 
arations have been put on the market. 
J. A. iMurphy^'* has reported a series of 
cases treated with propadrin and he be- 
lieves that the dose should be the same 
as that of ephedrine Our experience has 
been that it is usually necessary to give 
twice as much propadrin as ephedrine to 
obtain similar results. The advantage of 
this preparation is that it precludes all 
the side nervous effects often seen when 
giving ephedrine Propadrin can also be 
given in conjunction with the barbitu- 
rates 

W’e ha\e treated between 40 and 50 
cases in our clinic with a combination of 
propadrin, % gram f30 mg.), and the- 
ophylline, 4 grains 10 26 Gm ). This 
combination was found especially effec- 
tual in bronchial asthmatics witli asso- 
ciated cardiovascular damage and in 
elderly patients We have maintained a 
large percentage of these patients in a 
very comfortable state for long periods 
by 3 or 4 doses of the above combina- 
tion, 3 times daily after meals and at bed- 
time. Some of these patients were taking 
frequent injections of epinephrine and, 
while using the propadrin-theophylline 
preparation, were able to reduce the 
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number of daily injections Four patients 
were able to stop epinephrine entirely. 
We suggest the use of propadrin and 
theophylline in chronic asthmatics who 
have daily wheezing and coughing and 
especially in those who have some evi- 
dence of poor coronary circulation. 

Other Medication in Asthma — 
Morphine is a drug which must be used 
with extreme caution in asthmatics. It 
frequently gives a patient the bronchial 
relaxation and necessary cardiac rest but 
at the same time it is depressing to the 
all important cough reflex. It is also a 
respiratory depressant. Deaths have been 
reported after the use of morphine in 
patients in status asthmaticus They have 
been relieved for a time but after a pro- 
longed rest and relaxation they have 
awakened filled with thick tenacious mu- 
cus, unable to cough and, unless drastic 
action is taken, they will be asphyxiated. 
We have seen this mechanism in 2 
cases, 4 to 5 hours after the administra- 
tion of morphine 

The above precautions apply to other 
Dpiates. such as dilaudid and pantopon. 
We ha\e used these and morphine in 
some cases with beneficial effect Fre- 
quently an allergic individual will have 
an Klios\ncrasy to opiates and this is 
another reason for using caution w'hen 
thinking of using morphine and the 
opium (leruatues 

Atropine gives bronchia! relaxation 
and dilatation hut at times has an un- 
pleasant drying effect on the secretions 
and renders the tenacious mucus m an 
asthmatic chest even more mucilaginous 
It is often well to use it with the first 
dose of morphine Subsequent or alter- 
nate doses of the opiate can be given 
without the atropine if morphine must 
be used. 

The barbiturates, bromides, and 
other sedatives may be used when indi- 
cated, especially if a patient is very 


apprehensive and nervous. Care must 
also be exercised in the use of these drugs 
as asthmatics at times are hypersensitive 
to these as well as to other drugs. It is 
often best to start with small doses and 
increase to a therapeutic dosage later. 
The above drugs often go a long way in 
aborting an attack by doing away with 
the neurogenic factor. This element is 
often of great importance in precipitating 
and continuing an asthmatic seizure. 

Acetylsalicylic acid ( aspirin ) in the 
usual dose and combined with other 
drugs may and often does give relief. 
The exact mechanism of action is not 
explained but its promiscuous use in 
allergy is very dangerous as we have 
observed many allergic individuals who 
have a marked idiosyncrasy to this drug. 
Several times, severe constitutional re- 
actions have been encountered. It is 
always well to inquire if the patient has 
previously taken aspirin with no ill 
effects Any of the coal tar series may 
give untoward symptoms. 

Calcium, orally or intravenously, has 
been used in many or all allergic diseases. 
This drug IS readily absorbed and tol- 
erated m the gastrointestinal tract, so 
usually there is no need to administer 
It b} any other route. It is very much of 
a question whether any allergic symp- 
toms have been markedly relieved by 
calcium The usual preparations are cal- 
cium lactate and gluconate, 10 to IS 
grains (0 6 to 1 Gm ) 3 to 4 times a day. 

WVldbott^^ first reported the use of 
aminophylhne (theophjlhne with ethyl- 
enediamme) in emergency treatment in 
asthma. He found this drug was par- 
ticularly efficacious in the so-called 
“adrenalin-fast” cases. We have used 
aminophyllin by mouth in a great many 
patients with bronchial asthma who are 
not in status asthmaticus. It seems to 
be beneficial especially in those who have 
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some myocardial damage and poor cor- 
onary circulation. 

G. T. Brown^® believes that amino- 
phylline intravenously has proven of defi- 
nite benefit in cases of status asthmaticus 
and may at times be a lifesaving meas- 
ure. He recommends a dosage of 7.5 
grains (0.5 Gm.) of aminophylline in 4^ 
to 5 drams (18 to 20 cc.) of 50 per cent 
glucose and he injects the mixture slowly. 

Iodized oil can be administered in 
several different ways, i. e., (a) the in- 
travenous catheter, (&) gravity method, 
which is accomplished by pulling the 
tongue forward and allowing the oil to 
run down, (c) intratracheal instillation 
by a laryngeal syringe (this technic is 
described by R. M. Balyeat, L. E. Seyler 
and H. A. Shoemaker^^) and (d) bron- 
choscopic application which some work- 
ers contend is by far the best method. 
For practical and routine use, it is felt 
that instillation by the laryngeal syringe 
is the most desirable means of adminis- 
tration. 

Untoward reactions observed from the 
use of iodized oil are as follows (a) 
Iodine sensitivity and iodism, Balyeat 
reports as a possibility. We have had 1 
case in which quite marked edema and 
inflammation of the respiratory mucosa 
followed the instillation of the oil Sub- 
sequently this patient was proven highly 
sensitive to iodine preparations, W An- 
derson'^® observed severe lodism in 8 
cases (3) Convulsive cough often fol- 
lows the introduction and there is a pos- 
sibility of massive collapse of the lung or 
a lobular atelectasis, (c) Cnep^® en- 
countered the following distressing symp- 
toms • Severe dyspnea , cyanosis, and cir- 
culatory failure from which the patients 
recovered Plehn reported 1 case of trau- 
matic bronchiectasis following a pro- 
longed convulsive cough. (d) Pneumonia 
developed in 8 of Anderson’s cases and 
all but 1 recovered. Other workers re- 


port oil in the lungs for months to years 
after instillation, (e) Allergic reactions 
characterized by urticaria, asthma, arthri- 
tis, and fever have been referred to by 
different observers. A sensitivity to the 
oil used as a vehicle for the iodine is 
thought to be a factor in some cases. 

Fatal termination to complications re- 
sulting from the use of the instillation of 
iodized oil is not rare and Criep feels 
that all the disadvantages and possible 
untoward reactions noted above should 
be carefully weighed before treatment of 
this type is instituted. 

Potassium, sodium and strontium 
iodide in doses of 5 to 15 grains (0.3 
to 1 Gm ) 3 times daily is probably the 
best alterative and liberator of bronchial 
secretion at present available. Some al- 
lergic individuals cannot tolerate thera- 
peutic doses, but this preparation is worth 
a trial in all asthmatics, especially of the 
intrinsic or mixed type. 

Bray,“^ Black, and others have used 
glucose intravenously in acute attacks in 
doses of % to 1% ounces (20 to 50 cc.) 
of a 50 per cent solution It may be given 
every 4 to 6 hours and then once or twice 
daily until the patient is well able to take 
sufficient carbohydrate by mouth In 
these cases, the carbohydrate metabolism 
perhaps is normal but the patients, being 
cachectic and undernourished, are in need 
of this form of concentrated nourish- 
ment If tlie patient is dehydrated, a 5 
to 10 per cent solution m larger doses 
may be given slowlv over a longer period 
of time if indicated Some workers^” 
have been using a 50 per cent sucrose 
solution in dose of 1% ounces (50 
cc ). Thib probably has a more pro- 
longed effect and is possibly more de- 
hydrating and seems to give better re- 
sults. L. N Gay-® recommends this 
form of carbohydrate intravenously' and 
has treated many cases with this prep- 
aration 
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Helium-oxygen Therapy in Bron- 
chial Asthma — The use of helium 
mixed with oxygen, in bronchial asthma, 
was reported in 1934 by Barach.^^ Be- 
cause of the physical property of light- 
ness, helium carries the oxygen into 
spaces and orifices much smaller than 
the nitrogen-oxygen mixture can go. 
It is moved through these openings at 
about one-half the pressure required by 
air At the present time, the usual mix- 
ture employed is 20 per cent oxygen 
and 80 per cent helium.^^ This com- 
bination can now be purchased together 
in this concentration in the same tank. 
If a leakproof oxygen tent is available, 
this can be used, but the flow of the mix- 
ture at 30 liters per minute is quite 
expensive and wasteful and at the pres- 
ent time the face mask, either nasal or 
oral-nasal, is advised. 

This mask can be placed over the 
face at intervals or can be strapped to 
the face with adhesive. A special adapter 
with a helium-oxygen gauge is neces- 
bary and the flow is usually from 6 to 12 
liters per minute Usually about 8 liters 
per minute allows a patient to breathe 
quite CDinfurtably The inhalation of the 
lielium-ox_\gen mixture makes possible 
a more normal gas velocity movement 
u ith much less effort for the reason that 
till" mi.xture is especially efficacious and 
ap])lKal)le to patients m status asthma- 
tuus aiifl chronic asthma with exce.ssn-e 
and marked emplnsema 

The cost of helium is grailually being 
redueefl and for this reason it is more 
available tlian before .Vlso the combina- 
tion of helium and u.xvgen m the same 
tank to be used with a special adapter 
renders the use of 20 per cent ox>gen 
and 80 per cent helium much simpler 
Bronchoscopy — Bronchoscopy has 
been done both as a diagnostic and 
therapeutic procedure. It is frequently 
employed in differentiating between for- 


eign body and asthma in children. It 
has aided at times in determining the 
presence of a bronchogenic carcinoma 
which did not show on x-ray examina- 
tion of the chest. 

As a therapeutic aid this procedure 
has proven invaluable in patients with 
bronchiectasis and also in the collection 
of mucus and secretions from the bron- 
chi for the preparation of autogenous 
vaccines. Repeated drainages often bene- 
fit greatly an asthmatic with a large num- 
ber of thick tenacious plugs which recur 
frequently. 

In status asthmaticus, it is often very 
difficult to do a bronchoscopy, but in 
selected cases which apparently have the 
bronchial tree almost completely occluded 
with mucus, this procedure has given 
marked relief. 

Prickman and Moersch^® have used 
bronchoscopy in patients who have bron- 
chostenosis both diagnostically and ther- 
apeutically. The “stenosed bronchus'’ 
can be readily dilated and retained se- 
cretions aspirated Repeated drainages 
have to be done on some cases. 

Surgery — The treatment of intracta- 
ble bronchial asthma by bilateral re- 
section of the posterior pulmonary 
plexus is reported by Rienhoff and 
Hay Only patients totally incapaci- 
tated physically were selected for this 
procedure Physiologic observations have 
shown that bronchoconstrictor fibers are 
distributed mainly in the branches of the 
vagus nerve to the lung of the same side 
and that of the opposite side and to some 
extent accompany the sympathetic fibers 
Pronounced narrowing of the air pas- 
sages has been produced experimentally 
by stimulating the proximal and distal 
ends of the divided vagi and sympathetic 
trunks as well as the intact nerves. 

The rationale of the resection of the 
posterior pulmonary plexus is based on 
the fact that the extrinsic nerve supply 
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of the lungs consist of 2 separate and 
independent tracts. The cells of origin 
of the vagus sensory tract lie in the 
ganglion nodosum to which run fibers 
from the trachea and lungs. Stimulation 
of the central trunk of the cut vagus 
or the intact vagus incites reflex narrow- 
ing of the bronchi. There is a double 
nerve supply to each lung, the course of 
which is through both the sympathetic 
and parasympathetic or vagus trunks. 

Results obtained by the resection of 
the posterior pulmonary plexus have 
been fairly encouraging. This procedure 
is not recommended in patients with 
marked pathologic change or with ad- 
vanced cardiac disease The authors rec- 
ommend a very careful allergic, medical 
and cardiac study before a procedure as 
radical as this is tried. 

Irradiation — C. K Maytum and E. T. 
Leddy-® in 1936 reported their results on 
the treatment of refractory bronchial asth- 
matics by the use of x-rays Their re- 
port at that time included 23 cases These 
same authors report this y ear the results 
obtained in treating 161 patients with 
moderate and severe bronchial asthma. 
Twenty -four per cent obtained marked 
relief Moderate relief was noted in 16 
per cent and 14 per cent obtained marked 
relief, but other treatment given at the 
same time may have been the more im- 
portant procedure Forty-six per cent 
of these patients had less than 50 per 
cent relief and were classed as failures 

Roentgen therapy does not replace the 
usual treatment given an asthmatic but 
at times it is a valuable adjunct in the 
treatment of intractable cases. Also the 
warning is given that it should not be 
used indiscriminately as considerable 
harm may follow overdosage or too fre- 
quent use The beneficial results from 
x-ray treatment are often only temporary 
and not a curative measure The for- 
mula given by the authors is as follows' 


kv. 135; filter 6 mm. AI; distance 40 
cm. ; ma. 5 ; time 25 minutes = 500 R. 

Irradiation at first was given over 
the mediastinum through 2 paravertebral 
fields. Later they have been using the 
anterior and posterior fields in the medi- 
astinum but it is possible that the latter 
method is harder on the patient and 
probably produces no better results. 
Epinephrine is often given just before 
or during the treatment. 

Maytum^® gives the following opinion 
of x-ray treatment : “Any qualified roent- 
genologist, however, should know the 
dosage that the skin will tolerate and the 
interval at which it can be repeated. 
Also, treatment should be given only by 
such a qualified roentgenologist The 
recommended dosage should not do harm 
if the intervals are a month or more 
apart and if treatment is not repeated 
too frequently ” 

Rest — A hospital is the ideal place 
for complete relaxation and rest. It has 
been the writers’ experience in many 
cases that hospitalization per se was 
enough to give a patient complete relief 
without any medication, hyposensitiza- 
tion, etc Improvement practically always 
follows continued rest, both physical and 
mental Complete rest is the first and 
most important part of any acute asth- 
matic regimen 

Piness once made the statement that 
if the individual in status asthmaticus is 
given complete physical and mental rest, 
plus fluids, he will usually come out of 
the attack in good condition. As we have 
previously stated, there are many ad- 
juncts in the treatment of bronchial 
asthma but, first and most important, is 
complete rest. 

B. A. Credille"® stresses the impor- 
tance of rest in the treatment of allergic 
diseases Fatigue and exhaustion are 
very vital secondary factors and, as has 
been found, often the most important 
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mechanism in precipitating an attack. He 
believes that an allergic individual has 
a definite fatigue threshold. When this 
is lowered, the patient is more likely 
to have an attack. Prolonged rest is a 
most valuable adjunct in the treatment 
of asthma, asthmatic bronchitis, and the 
like. This is especially true of the "high 
strung” nervous type of patient. 


POTASSIUM SALTS 
IN ALLERGY 

H. A, Rusk and B. D. Kenamore^^ 
treated a small series of cases of urti- 
caria with a high protein, low sodium, 
acid-ash diet. They added to this, potas- 
sium chloride in doses of from 60 to 90 
grains (4 to 6 Gm.) daily. They felt 
that there was a sound physiologic and 
therapeutic basis in that these individ- 
uals suffering from urticaria and angio- 
neurotic edema had an altered mineral 
balance. It was through the work of 
Nathan and Stern that there was found 
a low serum potassium level m certain 
dermatoses. Klauder and Broun^- re- 
ported a direct relationship between the 
serum potassium and skin irritability 
Other observers have shown that phar- 
macologically potassium at times pro- 
duces a reaction almost analogous to 
that of epinephrine 

This group of patients was observed 
clinically only and no laboratory deter- 
minations of significance were done The 
diet gicen was made up mosth of pro- 
teins, vegetables and noncitrous' fruits 
No salt was served with meals but potas- 
sium chloride was used instead of so- 
dium chloride The Caloric value of the 
diet w’as arranged to suit the patient 
In brief, the diet is as follows 

Fruits — Noncitrous, fresh or stewed 
Vegetables — Especially beets, carrots, Brus- 
sels sprouts, corn, lettuce, mushrooms, peas 


Meat and eggs twice daily. 

Milk — One glass and glass of cream. 

Salt-free butter. 

Bread, cereal and starches — a limited amount 

Following the therapeutic approach of 
the above workers, R. E. Cohen^^ re- 
ported a small group of cases in which 
he used a high protein, low sodium acid- 
ash diet. -Rusk and Kenamore treated 6 
patients. 

In 8 cases treated in the same man- 
ner, no improvement was noted during 
or following the regime and the benefit 
derived from this therapeutic approach 
seems doubtful. 

B. Bloom^^ reported striking results 
from the use of potassium chloride in 
hay jever He gave much smaller doses 
than previously reported. Instead of 15 
grains (1 Gm.) every 4 hours in enteric 
coated capsules, 5 grains (0.3 Gm.) in 
a full glass of water were given. This 
procedure in most cases eliminated the 
untoward gastrointestinal symptoms first 
noted. This dose was given only 3 times 
daily. 

If, as recent work has shown, in en- 
docrine dysfunction there is a disturb- 
ance of electrolyte balance and if allergy 
is based on an endocrine imbalance, then 
this might be a rational approach The 
authors of this section feel that clinically 
we can demonstrate glandular hypofunc- 
tion in a great many allergic individuals 
but we have never been able to demon- 
strate any disturbance of electrolyte 
metabolism in allergy following a great 
deal of work An exhaustive laboratory 
study from the standpoint of salt and 
water balance in these individuals has 
been done 

In the above report, striking benefit 
was noted in 29 cases of hay fever after 
the use of potassium chloride This prep- 
aration was tried in other allergic dis- 
eases and it was found practically inef- 
fectual in chronic asthma but, when 
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used along with a low salt diet, it seemed 
helpful. No toxic untoward effects were 
noted from the use of potassium salts. 

Gastric distress was noted in a large 
percentage of our cases but this was 
decreased by giving a weak solution as 
recommended by Bloom. Most of our 
patients using potassium chloride had 
urticaria and in no case did we have a 
marked clinical improvement. We must 
always remember in treating allergic 
diseases, especially urticaria, that there 
are frequent remissions and exacerba- 
tions. 

Harley®" quotes D’Silva’s discovery 
that the injection of epinephrine intra- 
muscularly into animals is attended by 
a rise in serum potassium due to the 
liberation of potassium from the liver. 
He feels that it is possible that the bene- 
ficial effect of epinephrine in allergic 
individuals may be partially due to the 
potassium liberated 

He employed the method of Bloom 
in which a 5-grain (1 Gm.) potassium 
chloride tablet dissolved in a glass of 
water was given a half hour before meals 
He concluded that potassium chloride in 
the dosages employed failed to produce 
any significant degree of improvement in 
43 allergic patients The same results or 
results of no significance have been ob- 
tained in about 60 cases treated by the 
authors of this section Dosages of 15 
to 45 grains (1 to 3 Gm.) have been 
given daily 


ENDOCRINE THERAPY IN 
ALLERGIC DISEASES 

Many patients with allergic disease 
have associated with it some glandular 
dysfunction. We believe that many have 
some hypofunction of the adrenals, at 
least from their clinical symptoms T ruly 
allergic individuals are often asthenic. 


fatigue easily, have a soft compressible 
pulse and a low blood pressure. 

These patients often do well on ad- 
renal extracts both by mouth and pa- 
renterally. H. B. Wilmer and M. M. 
Miller®® have reported 13 per cent bene- 
ficial results in this type with intra- 
muscular injections of cortical hor- 
mone processed by the Swingle-Pfiffner 
method. L. E. Prickman and G. A. 
Koelsche®’^ treated a group of 19 pa- 
tients with suprarenal cortical extract 
(cortin). Six of this group showed some 
slight symptomatic relief. These 6 had 
asthma. One patient had complete relief 
of his symptoms from treatments given 
2 months apart. In all the rest, no relief 
was noted. These observers conclude that 
the intravenous administration of corti- 
cal hormone, suprarenal cortical extract 
(cortin) and supplemented by sodium 
chloride by mouth gives little or no bene- 
fit in a group of patients who had asthma 
and other allergic diseases. 

Suprarenal extracts by mouth have 
also been used with varying success. 
We have treated a large group of cases 
with suprarenal concentrate and gly- 
cortal. The dosage of each is 4 to 8 cap- 
sules daily. These can be given with or 
without the addition of sodium chloride 

These adrenal extracts, whether given 
by mouth or injection, do not have any 
marked specific effect in the symptoma- 
tology of allergic disease but they are 
adjuncts in treatment. They are to be 
used as supplementary therapy to the 
usual elimination and hyposensitization. 

It is believed that they help reinforce 
the primary background of endocrine and 
nervous stability that is so often lacking 
in the allergic individual. At present, if 
an allergic patient manifests the clinical 
symptoms of hypoadrema, it is well to 
supplement the usual therapeutic meas- 
ures with a whole gland adrenal prepara- 
tion 
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Endocrine therapy is often of extreme 
importance, especially in patients at the 
menopause. Preparations containing fe- 
male sex hormones are often indicated 
in cases with complications associated 
with menses and the menopause. We 
have used progynon B and other estro- 
genic substances in doses varying from 
500 to 2000 rat units at intervals of 4 
to 5 days, beginning about a week after 
the last period and continuing until 
the next. After cessation of menstrua- 
tion, the dose is given at the same inter- 
val, and the amount depends on contin- 
ued indication or untoward symptoms 
developing. 

Thyroid extract has proven a valu- 
able adjunct in cases where there is 
clinical evidence of hypothyroidism or 
a low basal metabolic rate, or both A 
combination of thyroid extract and su- 
prarenal concentrate has been highly ef- 
ficacious in some of our cases. 

This fundamental condition from which 
allergy inevitably results must be found 
before there is any marked advance in 
therapy In the opposing action or syn- 
ergistic functional activity of any one 
or a group of glands may be found the 
answer 

Estrogenic substance^'^ has proved 
an increa^injL;!} A'aluahle supplement in 
thcrapi in patients who ha\e allergic dis- 
ease winch has its onset during the 
menopause To the present date, we have 
treated o\er 200 ]Mtients with estrogenic 
hormones and at times our results ha\e 
been spectacular and produced benefi- 
cial results when all other modes of treat- 
ment had failed. We especially like to 
use It in menopausal urticarias and in 
cases of so-called neurodermatitis 

HAY FEVER 

Treatment — Specific hyposensitiza- 
tion in hay fever is accomplished in 3 


different ways: Preseasonal; coseasonal 
and perennial. We also have recourse to 
rapid hyposensitization or the so-called 
“rush hyposensitization.” 

We can discuss the coseasonal pro- 
cedure in a brief space. We commence 
pollen hyposensitization during the sea- 
son only because the patient has failed 
to present himself for treatment before 
the onset of pollination. There are more 
chances of failure and the patient is 
more liable to a generalized reaction if 
treated entirely while he is absorbing 
pollen from the air. This disadvantage 
is eliminated to some degree by a rou- 
tine we have followed in the past 2 years 
both in pollen asthmatics and in hay 
fever cases. Rapid hyposensitization is 
attempted and especially works well if 
the patient is placed in an air-condi- 
tioned pollen-free room. 

In reviewing the literature from 1920 
to the present, one finds that Besredka 
was the first to desensitize a patient 
via the rapid inoculation method. The 
title of his paper was “De Lavaccina- 
tim Anti Anaphylactique” published in 
Compt. Soc de Biol. 1908, 65, 479. 

In 1930 John Freeman published an 
article “Rush Inoculations” in the Lan- 
cet. His paper deals with the rapid hy- 
posensitization with pollens in the treat- 
ment nf hay fever and pollen asthma. 
The injections were given every 2 hours, 
starting wuth SO units and reacliing 20,- 
000 within a period of 3 days Of course, 
not all patients receive such high dos- 
ages He believes that this method has 
its definite advantages in that it is not 
time consuming and that reactions can 
be prevented by careful observations 
during the 3-day hospital period 

In 1937 Waldbott and Asher^^ pub- 
lished a paper entitled “Further Ob- 
servations on Rapid Hyposensitization.” 
This was a follow-up of an article pub- 
lished in the Journal of Allergy in 1934 
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by the same writers. Their conclusions 
were: 

1. One is able to reach a high state of 
hyposensitization. 

2 There is certainly some danger attached 
to this method. 

3 Late reactions occur more commonly. 

4. The danger of reaction was lessened by 
the administration of several minute doses at 
the onset of treatment 

Nineteen cases of pollen asthma were 
treated in this manner. A complete 
course of pollen injections was given at 
intervals of 1 to 2 hours. The first dilu- 
tion given was 1 : 10,000 and the first 
dose was 1% minims (01 cc). The 
maximum dose given was 7^ minims 
(0.5 cc ) of a 1 :500 dilution. Sixteen 
of the 19 cases were completely hypo- 
sensitized and remained so during the 
rest of the season Some have been put 
on perennial treatment while others we 
have allowed to go until the next season. 
One case became very toxic during the 
period of treatment and this procedure 
had to be discontinued. Two of the pa- 
tients had no relief whatsoever. There 
were no more constitutional reactions en- 
countered than we usually find in the 
preseasonal treatment. In only 1 case 
was it necessary to stop the injections. 

The coseasonal procedure was at- 
tempted 111 21 cases of hay fever dur- 
ing the last season; 8 were spring grass 
cases and 13 were sensitive to different 
fall weeds. Good results were obtained 
in 2 of the spring cases and 6 had com- 
plete relief. Two cases were treated in 
air-conditioned rooms The spring sea- 
son of 1938 was not a very bad one but 
at times symptoms were quite marked 

Our results with the 13 fall cases were 
not as striking The fall season in the 
Middle Atlantic States was one of the 
worst in several years. Four patients 
had complete relief; 7 had some relief, 
at least 50 per cent ; and 2 patients had 


no relief. Unfortunately, only 2 of these 
patients were treated in air-conditioned, 
pollen-free rooms. 

Precautions observed were: 

1. If any local reaction was observed, the 
same dose was repeated or the interval length- 
ened to 2 hours. 

2. The patient was entirely removed from 
contact with the offending substance. 

3. Four of the patients were put in air- 
conditioned, allergen-free rooms. 

4 Patients were hospitalized and kept in 
bed under constant supervision during the 
period of hyposensitization. 

5 Injections should be stopped if any con- 
stitutional reactions develop. 

A. Vander \"eer^^ reports a study of 
the relative merits of the seasonal and 
perennial treatment of hay fever. At 
present, there is a great deal of contro- 
versy among allergists as to the better 
method. This article dealt with observa- 
tions on an average of 430 patients an- 
nually. A questionnaire was sent to each 
patient who alone evaluated the results 
obtained. According to the chart pub- 
lished in the resume, it was shown that 
the perennial results were uniformly bet- 
ter by 8 to 10 per cent than the sea- 
sonal This is according to statistics, but 
the human equation must be brought 
into the picture It is much easier to 
persuade a patient with complete relief 
to continue throughout the year than one 
who has been refractory to the seasonal 
injections. This factor may tend to place 
more of the satisfactory cases in the 
perennial. 

There are 2 disadvantages m the pe- 
rennial treatment. Many patients forget 
to take the injections and, if an inter\al 
of 5 weeks has elapsed, the risk of con- 
stitutional reaction is increased There is 
always the possibility of a patient be- 
coming saturated and into such a state 
that very small injections will give a 
constitutional reaction. 
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In general, the problem is best solved 
by choosing the right method for each 
patient, depending on temperament, sen- 
sitivity and previous results obtained. 
The preseasonal and coseasonal methods 
of treatment are quite necessary in many 
cases but, under ideal conditions and 
when there are no untoward symptoms, 
it is felt by a great many allergists that 
tlie perennial treatment is, by and large, 
the method of choice. Vander Veer con- 
siders that perennial treatment is more 
likely to produce a permanent so-called 
“cure” eventually than the other methods. 

The maximum dosage in pollen treat- 
ment was the subject of a survey by 
Alexander.^^ He found that the highest 
top dosage was 100,000 units or a 15 
minim (1 cc.) dose of a 1:10 con- 
centration.^^’ Several used a dosage 
as high as 2000 units only. The majority 
preferred maximum injections of 10,000 
units. It is very interesting to note that 
about the same results are reported by 
men using such a variance in maximum 
dosage as shown above We feel that at 
least 5000 units should be attained but 
that better results are obtained if a max- 
imum dose of 10,000 units or 15 minims 
n cc ) of a 1.100 extract is reached 
Care must be observed in starting pa- 
tients \"aughan^'* states that most hay 
fever mdu idiials can lie .started on 10 
to 20 units but in some cases a smaller 
initial dose is necessarr h'ach case of 
hay fever is individual in every respect 
and both local and constitutional reac- 
tions are less frequent if hav fever treat- 
ments are individualized and the toler- 
ance of each patient carefully observed 
Oral Ragweed Pollen Therapy . — 
Touart^^ in 1922 reported the results 
of oral pollen therapy in 6 patients. He 
started treatment 10 weeks before the 
onset of pollination. Some relief was 
obtained, especially in the early spring 


cases. He concluded that insufficient 
doses were given. 

Also in 1922 Thommen^® reported 90 
to 95 per cent relief of hay fever in one 
patient and complete relief in another 
who had been given oral pollen treat- 
ment. Subsequent trial of this method 
did not justify its continued use. 

Black^^ in 1927 and 1928 reported 
the results obtained from the use of 
ragweed preparations orally in ragweed 
sensitive patients. He found that a gly- 
cerin-saline extract of ragweed pollen 
could be used without any unpleasant 
effects except about 5 per cent had gas- 
trointestinal disturbances. As has previ- 
ously been demonstrated absorption from 
the alimentary tract was shown by find- 
ing the actual constituent of ragweed in 
the urine. 

At this time Black felt that some re- 
sults were obtained but not comparable 
with the hypodermic method. He aban- 
doned the method because his results 
were not too satisfactory and incon- 
clusive 

During the ragweed season of 1938, 
Black'*® again used ragweed oral pol- 
len therapy, using 40 patients and begin- 
ning treatment about a week before the 
onset of pollinosis The initial dose was 
500 units and he usually reached a max- 
imum dose of 4000 units Two patients 
experienced nausea and vomiting and 
tlie treatment was stopped Eighteen ob- 
tained slight improv’ement and the effect 
m the rest was variable up to 4 who 
obtained excellent results 

Black concludes that oral pollen ther- 
apy gives satisfactory results in some 
cases but does not compare favorably 
with the results obtained by the hypo- 
dermic method 

Stier and Hollister^^ in 1937 in a re- 
view of 383 cases stated that 79 per 
cent received over 50 per cent relief. 
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There is some doubt as to the absorp- 
tion of pollen through the gastrointes- 
tinal tract in amounts that can be demon- 
strated. Black showed positive proof. 
Thommen also concluded that it was 
definitely absorbed. Bernstein and Fein- 
berg5<^ could not show that any amount 
was absorbed. Bernstein and Kirsner®^ 
also reported that they could not demon- 
strate any absorption of ragweed pollen 
through the gastrointestinal tract. 

Zeller®^ in 1939, after a very careful 
study of 42 cases of ragweed hay fever 
on oral pollen therapy has drawn the 
following conclusions : 

1. The absorption of ragweed pollen through 
the gastrointestinal tract could not be demon- 
strated by either direct skin testing or the 
passive transfer method 

2. The group of patients studied does not 
support and show any apparent advantages in 
oral pollen treatment 

3 The combination of oral and hypodermic 
pollen therapy has no advantages. 

4 Untoward gastrointestinal symptoms such 
as discomfort, distention, nausea, vomiting and 
diarrhea were experienced by some patients, 
also malaise and exhaustion General reactions 
occurred in a higher percentage of patients 
using oral therapy than in those being treated 
by the hypodermic method 

The consensus is that oral pollen ther- 
apy may help some cases but the per- 
centage is very small In general, results 
have been very poor Local and general 
reactions were distressing at times, and 
we feel that there is no reason to use 
this form of treatment in preference to 
the hypodermic method of hyposensitiza- 
tion 
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ARTHRITIS AND RHEUMATOID CONDITIONS 

By Ralph Pemberton, M.D , and C. Wesler Scull, Ph.D. 


Emotional and Environmental Fac- 
tors — The possible importance of emo- 
tional and environmental factors in rela- 
tion to remissions and exacerbations of 
rheumatoid diseases has been frequently 
intimated by individual experience. A 
study by Cobb, Bauer and Whiting has 
been conducted to determine how often 
there is a synchronism of social or emo- 
tional incidents and arthritic symptoms. 
A group of 50 patients with typical rheu- 
matoid (atrophic) arthritis were exam- 
ined in detail by a psychiatrist with re- 
spect to the social environment and 
adjustment The medical history, com- 
piled by an internist, was entered upon 
charts recording the significant social and 
ps}chologic events in the subject's life 
In this wav the correlation of time rela- 
tionships between clinical and psycho- 
loj^aal episodes could be made evident 
^ h] this basl^ the series was divisible 
into 3 groups, z’/:: , ( 1 ) those which show 
a dose temporal relationship betw'ecn life 
stress and arthritis, (2) those in w'hicli 
the relationship is doubtful, and (3) 
those m which no relationship is evident 
Thirt\-r)nc of the patients w^ere found in 
the first group Financial worries, fam- 
ily, and marital difficulties were promi- 
nent among the precipitating factors 
Tw'elve w'ere classified in the second 
group, showing doubtful relationship be- 
tween arthritis and stress Only 7 pa- 
tients presented no correlation. These 


included the younger members of the 
series. A control group consisting of 25 
patients with varicose ulcers was se- 
lected with comparable age and sex dis- 
tribution. The social status of the study 
and control groups was the same. The 
procedure for analysis was identical. In 
only 3 of the control group was there any 
correlation between the onset of ulcera- 
tion and social stress 

On the basis of this comparison, it is 
concluded that environmental stress, par- 
ticularly poverty, grief, and family wor- 
ries bear more than a chance relation to 
the onset and exacerbation of atrophic 
arthritis. The therapeutic and prophy- 
lactic implications of this conclusion are 
obvious. 

Etiology — The diagnosis of the 2 
mam groups of arthritis is at present 
based upon a classification depending 
chiefly upon pathological features It is 
generally recognized that an etiologic 
classification is preferable inasmuch as 
treatment based ujxjii etiological factors 
might be made more effective For these 
reasons it is proper to consider well 
conducted experimental studies bearing 
upon possible etiological agents From 
this point of view, several suggestive 
papers should be mentioned regarding 
newly described pathogenic agents pro- 
ducing experimental syndromes com- 
parable to atrophic arthritis. Sabin has 
isolated 2 strains of a filterable pleuro- 
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pneumonialike microorganism from mice 
which possess specific tissue affinities, 
producing 2 characteristic syndromes in 
mice. Strain A multiplies in the brain, 
parietal and visceral peritoneum, pleura, 
and pericardium. It produces a specific 
exotoxin which has an affinity for the cere- 
bellum. This toxin either kills the ani- 
mals or leaves them with choreiform 
symptoms- The toxic substance may be 
produced in vitro, is thermolabile, and is 
neutralized by specific antitoxin. In ad- 
dition to the neurological symptoms, it 
produces migratory polyarthritis in 40 
per cent of animals. These symptoms 
disappear spontaneously in 4 to 6 weeks. 

Strain B has a specific affinity for 
joints. It does not multiply in cutaneous, 
subcutaneous tissues or in the viscera or 
brain This agent gives rise to chronic 
progressive proliferative ankylosing ar- 
thritis which resembles clinically and 
pathologically atrophic arthritis in man 

Swift and Brown have cultivated pleu- 
ropneumonialike microorganisms from 
rheumatic exudates and from rheumatic 
nodules which exhibit the qualities of the 
pathogenic agent described by Sabin. The 
data offered are not sufficient to demon- 
strate the etiologic significance of these 
agents to rheumatic disease in man A 
more recent paper by Sabin brings fur- 
ther questions regarding the identity of 
this microorganism and the factor pro- 
ducing clinical arthritis in man by re- 
cording his inability to grow the agent 
from exudates obtained from 12 rheuma- 
toid arthritics, from nodules of 3 patients, 
synovial tissues from 2, blood, pleural 
fluid, pericardial fluid, and heart muscle 
of 2 patients with rheumatic fever Pre- 
viously obtained positive results appar- 
ently depended upon the use of mice 
which may act as carriers of the pleuro- 
pneumonialike microorganisms. Despite 
this uncertainty, a new experimental 
syndrome has been produced which may 


provide valuable data applicable to the 
clinical problem. 

An interesting series of observations 
has been conducted by Collier and asso- 
ciates on an experimental type of ar- 
thritis encountered in rats which patho- 
logically resembles atrophic arthritis in 
man. Lesions appear in the joints of 
infected animals, whereas the visceral 
organs show no evidence of disease. No 
artificial cultures have been obtained but 
the disease may be transmitted from ani- 
mal to animal by subcutaneous and 
intraperitoneal injection of exudates or 
of ground suspensions of tissue materials 
from infected animals. Transmission of 
the disease does not appear in animals 
caged together. Guinea pigs apparently 
are not susceptible to the disease. Rats 
which recover from the disease possess 
an immunity but fail to show the pres- 
ence of circulating antibodies. The 
organs of chronically infected as well as 
those of immune and hypenmmunized 
rats frequently contain the specific agent 
of rat polyarthritis. Blood apparently 
does not always contain the infective 
agent even in animals which bear the in- 
fectious agent in the organs. 

Further illumination of the possible 
role of focal infection in arthritis is pro- 
vided by experimental studies conducted 
by Cecil and Angevine on rabbits These 
animals developed arthritis in response 
to the intravenous injection of hemolytic 
streptococci in a frequency of 85 per 
cent. Single and multiple foci of infec- 
tion were produced in rabbits by inject- 
ing suspensions of these organisms into 
the gums, sinuses, prostate, testes, eye, 
pleural and peritoneal ca\ities, joints and 
skin. Segments of the fallopian tubes, 
renal pelves, gall-bladder were also in- 
jected. Viable streptococci were fed in 
large doses for prolonged periods Cot- 
ton plugs containing the microorganism 
were packed in the nares. In most in- 
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stances the sites of application were 
sterile after a short period of time. 
Arthritis developed in only 11 of 100 
rabbits, all of which showed positive 
blood cultures shortly after injection. 
Arthritis appeared most frequently in 
animals receiving injections into the 
gums, sinuses and male genitalia. The 
foregoing data indicate the necessity for 
consideration of host susceptibility as 
well as the site of entry. Repeated inocu- 
lation apparently produced no more ar- 
thritis than a single dose in susceptible 
animals. 

A further and more detailed experi- 
mental study on infection as an etiolog- 
ical factor in arthritis is reported by 
Cecil, Angevine and Rothbard. Intrave- 
nous injections of both Streptococcus 
hemolyticus and viridans produced an 
arthritis with high frequency. Injection 
of Staphylococcus aureus, pneumococcus 
and B paratyphosus A produced a sim- 
ilar arthritis but with lesser frequency. 
Articular lesions were produced more 
frequently in females than in males The 
disease was apparently produced during 
the stage of bacteremia. This experi- 
mental sindrume was associated with an 
increase m sedimentation rate in 97 per 
cent, an elevation of agglutinin titers m 
89 per cent and jiositue skin reactions 
with streptococcal filtrates m 42 per cent 
The synovial lesions were comparable to 
those in atrofihic arthritis in man 

While similar observ ations hav e been re- 
ported previously, the foregoing data em- 
phasize the potential importance of tran- 
sient bacteremia aribingfrom a septicfocus 

Pathology — A contribution to the 
pathology of atrophic (rheumatoid) ar- 
thritis and of rheumatic fever is made by 
Fisher. Many of the previously reported 
observations on the pathological changes 
in the joints of arthritics have been made 
upon tissues obtained during the late 
and often quiescent periods of the dis- 


ease. The data reported by Fisher have 
been obtained from clinically active pa- 
tients subjected to arthrotomy. This 
operation, followed by lavage with an 
antiseptic solution (Dakin’s solution) is 
regarded as of considerable therapeutic 
value in certain acute cases of the atro- 
phic type. It is recommended particularly 
when large superficial joints such as the 
knee are affected. In certain subacute 
cases partial synovectomy has been car- 
ried out. These measures may lead to 
reduction in acute symptoms. In some 
refractory cases a marked lowering of 
the sedimentation rate has followed the 
operation. This suggests that the path- 
ological processes in joint tissue per se 
may be directly responsible for the ele- 
vation of the sedimentation rate of the 
erythrocytes of the blood. 

According to Fisher the synovial tis- 
sues from atrophic arthritic patients are 
strikingly similar to those from patients 
with rheumatic fever. Giant cells of the 
Aschoff type appear in both In addition 
to this common feature both show areas 
of fibrinoid degeneration. In the light of 
the similarity of pathological patterns in 
these 2 conditions Fisher regards the 2 
clinical conditions as manifestations of 
the same fundamental pathological proc- 
ess This hypothesis is not fully vali- 
dated, howev'er, since there is some 
question in the minds of certain com- 
petent students as to the pathological 
identity of the subcutaneous nodules 
present in both conditions. Emphasis is 
placed upon the cultural sterility of these 
lesions. Furthermore, the tissue reac- 
tions are markedly different from those 
produced by known infectious agents such 
as the streptococcus and staphylococcus 
in situ 

The somewhat widely held view that 
rheumatic fever and atrophic arthritis 
are similar pathological entities is ques- 
tioned by Collins. Acute rheumatism 
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shows a basic pattern of elementaiy 
tissue changes, consisting of exudation, 
mesenchymal proliferation, connective 
tissue degeneration and leukocytic infil- 
tration. While these same phenomena 
occur in atrophic arthritis, the distribu- 
tion of the lesions consequent upon these 
processes is conspicuously different in 
the subject with rheumatic fever and the 
subject with atrophic arthritis. Fibrinoid 
degeneration, consisting of swelling of 
collagen, or bundles of fibrinous tissue 
with exudation into tissue spaces gives 
rise to a granular focus of necrosis. Ac- 
cording to Collins this change is preceded 
or followed by proliferation of mesen- 
chymal cells and invasion by leukocytes. 

The specificity of the fibrinoid change 
is doubted in view of the fact that a 
similar lesion appears in association with 
the Arthus phenomenon and other con- 
ditions associated with tissue hypersen- 
sitivity. Comparable lesions may also 
appear in response to the local presence 
of irritants or as a result of vitamin C 
deficiency A similar lesion appears in 
granuloma annulare which is clinically 
unrelated to rheumatic lesions. Thus it 
IS evident that the general histological 
similarity of subcutaneous nodules of 
rheumatic fever and of atrophic arthritis 
does not require the conclusion that they 
are of like origin. Further evidence of 
dissimilarity between the pathologic fea- 
tures of rheumatic fever and atrophic 
arthritis is indicated by the localization 
of vascular lesions m the joints of the 
latter as compared with generalized poly- 
arthritis in the former. 

Additional pathological differences are 
pointed out in reference to the articular 
lesions In rheumatic fever the synovial 
tissue shows edema, congestion, slight 
leukocyte invasion with occasional foci 
of proliferated large mesenchymal cells. 
In atrophic arthritis the inflammatory 
proliferation of synovial tissue is more 


marked, and characterized by growth of 
large foci of lymphocytes or plasma cells. 
In view of the fact that the latter changes 
are seen in traumatic tenosynovitis it 
appears that the response is general 
and not a specific one. Furtliermore, 
a variety of specific infections, Malta 
fever, tuberculosis, gonorrhea, may pro- 
duce lesions of polyarthritis which re- 
quire more than superficial inspection for 
differentiation. 

Tlie fact that most studies show that 
the joint tissues are sterile by examina- 
tion with usual culture media may not 
exclude the possibility that the lesions 
are irritated by the actual presence of 
microorganisms according to Collins. 
He considers the evidence of metastatic 
infection from focal sites of entry as too 
well founded in clinical experience to 
exclude the possibility on the basis of 
negative laboratory data alone. By the 
same token, caution is advised regarding 
the interpretation of experimental data 
bearing upon etiology. The final proof 
that an experimental symptom complex 
is analogous to rheumatic disease de- 
pends not alone upon similarity of con- 
nective tissue changes but upon an 
identity in all objective pathological and 
clinical features 

Osteoarthritis 

A comprehensive survey of osteo- 
arthritis (hypertrophic) is presented in 
a Heberden Lecture by E. Fletcher 
(1939). The standards suggested for 
diagnosis of hypertrophic arthritis in- 
clude clinical and roentgenographic cri- 
teria, both of which are regarded as 
essential for proper evaluation. The 
presence of pain must be established as 
directly referable to the joint and not 
referable to periarticular tissues or other 
sites. By the same token, swelling must 
be established as articular in nature and 
may be due either to increased volume 
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of joint fluid or to enlargement of syno- 
vial or bony structures. Localized joint 
tenderness is regarded as an index of 
clinical activity. While crepitus is a 
fairly useful index of tendinous inflam- 
mation it is of doubtful significance in 
respect to pathological activity within 
the articular structure. Similarly, limi- 
tation of motion is chiefly useful as evi- 
dence of past damage. One exception 
occurs in the shoulder joint wherein 
limitation of motion may provide an im- 
portant and sometimes the only measure 
of clinical activity. Deformity, muscle 
wasting and stiffness may be present 
even in joints which show no active 
lesion. Except for these limitations which 
are often overlooked, the aforementioned 
clinical features are essential in evaluat- 
ing the clinical activity in a case of 
hypertrophic arthritis. 

The roentgenographic features must 
be critically considered. The positive 
diagnosis of hypertrophic arthritis de- 
pends upon differentiation from a variety 
of conditions, particularly from the in- 
fective t}pe of arthritis. In this respect 
hvpertrophic arthntics show no loss of 
loint space and exhibit dense thickening 
in the form of bands rather than mixed 
areas of opaque and translucent areas in 
the line of cartilage When sclerosis is 
present it is usUtilly not very dense 
There is no blurring of c.incellous bone 
hut there are outgrowths at the junction 
of cartilage and synovial membrane 
Finally, the joints may contain loose 
bodies, although this is not a constant 
feature. 

Symptoms — In a series of 103 cases 
satisfving the aforementioned criteria 2 
associated clinical symptoms appeared 
with notable frequency, vis , obesity and 
high blood pressure The relative fre- 
quency of hypertension and obesity in 
hypertrophies is indicated by the fact 
that while only 10 8 per cent of persons 


in a large sick population show hyper- 
tension, 43,7 per cent of hypertrophic 
arthntics present this symptom. Obesity 
is encountered in 6.2 per cent of sick 
persons in an average cross section of 
the population, whereas 49.5 per cent of 
h 3 rpertrophic arthritics present this fea- 
ture. In the light of these comparative 
statistics Fletcher regards obesity, hyper- 
tension and hypertrophic arthritis as a 
triad of symptoms. The pathogenesis of 
hypertrophic arthritis should be illumi- 
nated by considerations embracing both 
obesity and hypertension. Emphasis is 
placed upon several conditioning factors 
which modify exogenous obesity. While 
arising primarily from excessive amounts 
of foodstuffs, the consequences of this 
type of obesity are not explained by a 
simple statement of a positive caloric 
balance. Secondary physiological con- 
sequences follow the deposition of fat 
which are far beyond those arising from 
the mechanical effects of excessive weight 
alone. Many observers have regarded 
overeating with consequent overweight 
as a factor contributory to arthritis 
through micro-traumata alone. 

The view that hypertrophic arthritis is 
due to the wear and tear of repeated 
traumata and cannot be cured because 
articular cartilage cannot be rejuvenated 
IS regarded as untenable. Statistics col- 
lected by I'detcher and others show that 
this is contrary to clinical experience 
Cases of hypertrophic arthritis are often 
rendered symptom free Furthermore, 
some cases appear early in life when 
wear and tear can scarcely be a deter- 
mining factor. 

It is widely appreciated that there is 
no clear parallelism between the extent 
of pathological change and pain. Many 
joints showing marked evidence of over- 
growth by x-rays show slight degrees of 
pain. The view is advanced that the 
symptoms of hypertrophic arthritis are 
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supenmposed upon degenerative quali- 
ties which mark older age. The acute 
flare-ups are regarded as inflammatory 
episodes arising from infectious factors 
or from the aseptic injury produced by 
movement. This view is in harmony 
with the fact that osteoarthritic pathology 
may be superimposed upon an arthritis 
of known infectious origin. Traumatic 
factors alone are likewise able to produce 
lesions comparable to those seen in 
hypertrophic arthritis. 

The origin of the pain associated with 
hypertrophic arthritis is not identical in 
all instances. It may arise from elevation 
of the periosteum by proliferation of 
marginal tissue and by pinching of syno- 
vial villi. Pam tends to disappear with 
the development of calcification. It may 
also appear as a result of exposure of 
subchondral bone and by muscle spasm 
associated with fibrosis Pain may be 
referred to knees by lesions in the hip. 

It is possible that interference with the 
lumbosacral nerves may produce hyper- 
trophic arthritis in the hip joint. Fletcher 
suggests that the pathogenesis of hyper- 
trophic arthritis is not determined by 
the avascularity of cartilage alone but 
IS conditioned by many factors including 
the enervation of the joint structures. 
The influence of endocrinous factors is 
also regarded as important, particularly 
in cases with associated obesity and 
hypertension. The association of hyper- 
trophic arthritis in 15 per cent of 103 
cases at the menopause is noted It is 
suggested that so-called menopausal 
arthritis is pathologically described as 
hypertrophic synovitis. Toxemia may 
play an important role both by direct 
action upon the articular structures and 
indirectly through action upon the en- 
docrines. It is concluded that adequate 
therapeutic programs must include meas- 
ures capable of affecting a wide variety 
of deviations. 


Treatment and Prophylaxis — The 
problem of treatment and prophylaxis 
requires consideration of the role of age 
in arthritis. According to a number of 
students, the factor of age is particularly 
important in relation to hypertrophic 
arthritis. Inasmuch as lesions in the 
cartilage are found with increasing fre- 
quency and magnitude with advancing 
years, it is concluded that hypertrophic 
arthritis is an invariable result of old 
age. The corollary is advanced that 
hypertrophic arthritis is not open to 
therapy, and nothing need be done about 
it. This nihilistic view is biologically 
narrow. The fact that hypertrophic ar- 
thritis appears most frequently in the 
latter decades of life makes it important 
to consider the clinical picture of the 
disease against the background of the 
age group to which these patients belong. 

The observations of Todd on the phys- 
iological ageing of the skeleton and 
locomotor systems represent a serious 
attempt to state the problem in broad 
biological terms. The similarity of cer- 
tain clinical features to those charac- 
terizing advancing age is recognized 
However, it is maintained that normal 
processes of ageing are regular, whereas 
those of disease are disorderly. The 
diminution in the water content of carti- 
lage and the atrophy of joint margins 
are regarded as orderly processes com- 
patible with ageing. However, the fusion 
of the vertebral joints and fusion of the 
sacroiliac are regarded as expressions of 
frank pathology in no way related to 
ageing processes 

It IS observed that osteoporosis, indis- 
tinguishable from the halisteresis of ad- 
vanced years, is frequently present in 
persons of mature and youthful age, suf- 
fering from chronically impaired con- 
stitutional health It is further noted 
that the bone pattern in old age is sug- 
gestively similar to that produced by 
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vitamin C deficiency. Changes of joints 
with age are like those of cartilage and 
bone. The synovial membrane shows 
no primary alteration with age. How- 
ever, it may undergo modification in 
joints wherein cartilaginous changes are 
marked. In these instances there are 
thickening of the capsule ; papillary pro- 
jections into the joint space and collec- 
tions of lymphocytes around the blood 
vessels. The cartilaginous changes con- 
sist of fibrillation, degeneration and 
destruction. Associated with this the 
subarticular bone is thickened, the mar- 
row spaces become filled with fibrous 
tissue. Cysts also appear. Exostoses, 
lipping, further contribute to the picture 
of hypertrophic arthritis. It would ap- 
pear that while there may be conditions 
favorable to the development of hyper- 
trophic arthritis with advancing years, 
this factor alone does not explain hyper- 
trophic arthritis. Todd states that it is 
the accumulation of injuries with in- 
creasing years, followed by imperfect 
repair, which results in the lesion in the 
body of the aged. The therapeutic corol- 
lary to be drawn from this is that the 
hypertrophic arthritic should be properly 
protected from apparent injurious factors 
just as well as the atrophic arthritic 

Menopause Arthralgia 

F. C Hall describes a group of 71 
cases marked by joint symptoms which 
developed at the time of artificial meno- 
pause. These subjects presented a symp- 
tom complex which has long been 
considered by many as a clinical entity, 
described variously as climacteric ar- 
thritis, menopausal arthritis and as 
menopausal arthralgia. The frequency 
of this syndrome varies in the experience 
of different observers It apparently 
escapes notice by many gynecologists 
and endocrinologists On the other hand, 
one study of ICXDO women at the meno- 


pause revealed evidence of rheumatic 
pains, arthntis, or fibrositis in 237. In 
addition, the frequent relation of fac- 
tors involved in the menstrual cycle to 
the ebb and flow of symptoms of arthri- 
tis in women is suggestive evidence of 
the importance of ovarian or other en- 
docrine function in the symptoms which 
develop at the time of the menopause. 
The well-known favorable influence of 
pregnancy in some types of arthritis and 
the exacerbation which may occur after 
term indicate a positive correlation be- 
tween gonadal function and certain 
symptoms. Castration may be followed 
in some instances by symptoms of joint, 
bone, and muscle pain simulating that 
associated with chronic arthritis. Further 
evidence of the role of menopausal fac- 
tors in certain cases of arthritis is pro- 
vided by the favorable influence of endo- 
crine factors on the course of the 
disease. One class with lowered basal 
metabolic rates are benefited by thyroid 
medication. Another class not showing 
myxedematous features are made worse 
by thyroid therapy. 

Symptoms — The symptoms presented 
by patients with arthritis at the meno- 
pause are variable. Many of them have 
their origin m vasomotor disturbances 
One conspicuous feature often present 
IS a chronic hypertrophic synovitis Neu- 
ralgia is also often present. 

The series of patients studied by Hall 
included 71 women whose chief com- 
plaint was an arthritis following removal 
or destruction of the ovaries. Fifty-three 
had arthralgia which developed from 1 
to 10 weeks after panhysterectomy. This 
prominent symptom was associated with 
various combinations of other menopau- 
sal features, vt:s , hot flashes, sweats, in- 
somnia, exhaustion, dizziness, headache, 
parathesias, emotional instability, and 
gastrointestinal disturbances. The joints 
showed slight, if any, change by x-ray 
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examination. Tenderness was absent. 
The sedimentation rate was generally 
normal or slightly elevated. Thyroid 
medication increased the symptoms. 

Treatment — Relief from joint pain 
and other symptoms was achieved by 
adequate doses of estrogenic substances. 
Progynon, the benzoic acid ester of 
dehydro follicular hormone, estradiol, 
dissolved in sesame oil was administered 
intramuscularly, in doses of 10,000 inter- 
national units twice weekly, for a period 
of 4 to 6 weeks. Improvement was usu- 
ally noted only after the third week and 
occasionally after the sixth week of ther- 
apy. The first signs of improvement in- 
cluded better sleeping, greater endurance, 
fewer flashes, and sweats, diminution of 
gastrointestinal symptoms and, finally, 
decreased joint pain and stiffness. Over- 
dosage is evident by sore breasts, pelvic 
congestion, leukorrhea, and malaise. In- 
adequate dosage resulted in therapeutic 
failure. Of the 53 patients in the arthral- 
gic class, 40 received what was consid- 
ered an adequate dosage, 80 per cent 
were helped and 70 per cent responded 
in a striking and dramatic manner 

The second group of patients in this 
series of castrates exhibited unquestion- 
able evidence of true arthritis, showing 
atrophic, hypertrophic, or mixed patho- 
logical lesions All of these were well 
until castration In view of the absence 
of any other evident etiological factor, it 
would appear that the removal of inter- 
nal secretions from the ovaries consti- 
tutes a direct or indirect cause of certain 
cases of true arthritis However, this 
conclusion is not fully warranted upon 
the basis of the data available and it is 
stated that only 50 per cent of this group 
responded favorably to estrogenic ther- 
apy The menopausal symptoms and the 
arthralgia were relieved, the general state 
of the patients was improved and it ap- 
peared that even the arthritis was im- 


proved by this endocrine therapy. These 
observations justify the application of 
estrogenic treatment to patients with 
symptoms of arthralgia and suggest the 
desirability of extending this measure to 
certain patients with true arthritis ap- 
pearing at the time of the menopause. 

Lymphogranuloma Venerea 
and Arthritis 

The association of arthritis consisting 
of a rather well-defined pattern of symp- 
toms with I}nnphogranuloma venerea in 
24 patients has been observed by Dawson 
and Boots. Whether this constitutes a 
distinctive clinical syndrome is regarded 
as open to question but is nevertheless 
considered of practical importance. The 
cases presented positive Frei reactions 
and most of the subjects showed other 
evidence of infection with lymphogranu- 
loma venerea The synovial fluids when 
cultured in the usual manner were ster- 
ile. The joint fluids were variable in 
quantity and general appearance. In 
these respects the fluids presented no 
characteristic qualities The clinical fea- 
tures were somewhat more constant, 
showing generally a chronic, indolent 
course marked by a tendency to relapse. 
Intermittent hydrops with occasional 
acutely tender, painful joints was ob- 
served While polyarticular involvement 
was frequently present, there was a defi- 
nitely high frequency of lesions in the 
knees, ankles, and wrists. In contrast to 
the true arthntides, the apparently seri- 
ous lesions were seen to persist for weeks 
or months without evidence of destruc- 
tion of the articular cartilage or bone in 
the.se cases Roentgenographic e.xamina- 
tion revealed only periarticular swelling 
with effusion into tlie joint spaces. Daw- 
son observed that intravenous adminis- 
tration of Frei antigen appeared to exert 
a favorable influence on the course of 
some cases under observation but was 
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unable to state which form, antigenic or 
chemotherapeutic, is more effective in the 
treatment of this condition. 

Pilot calls attention to the association 
of erythema nodosum with lymphogran- 
uloma venereum, citing a case in which 
a typical lesion was produced by Frei 
antigen. The rather frequent appearance 
of erythema nodosum with rheumatic 
diseases of unknown etiology adds fur- 
ther cogency to the consideration of 
lymphogranuloma venerea as a possible 
etiological factor. However, it should 
be observed that reactivity toward the 
Frei antigen may remain even after the 
complete healing of the primary lesions 
so that a positive Frei reaction cannot 
alone incriminate the lymphogranuloma 
as the immediate etiological factor in all 
arthritics who present positive reactions. 
The association of this general clinical 
pattern with lymphogranuloma venerea 
apparently is not rare, being noted also 
by Ramey and by McEwen ( 1939) 
Rainei observed that exacerbation of the 
articular manifestations in cases appeared 
during activit}’ of the colonic and rectal 
lesions Furthermore, the latter lesions 
were apparently controlled by antimony 
and potassium tartrate administered 
intravenously The rheumatoid s\mp- 
toms in these patients were aKo di- 
minished after the same therap> Sulf- 
anilamide likewise afforded at least 
tempnrar} relief from both colonic and 
articular symptoms. 

Allergy and Rheumatism 

The possible role of allergy in rheu- 
matism has been approached from many 
angles A study by Traut provides a par- 
tial answer to the question as to the role 
of the hypersensitive state m the arthri- 
tic. While the thesis is not held that 
arthritis is primarily an allergic disease, 
the idea is suggested that certain allergic 
symptoms and arthritis tend to occur in 


a class of labile individuals. In the pres- 
ent series, 175 patients with atrophic 
arthritis, 129 patients with hypertrophic 
arthritis, 55 patients with rheumatic 
heart disease and 100 controls selected 
from a general sick population were sur- 
veyed with respect to associated symp- 
toms of asthma, hay fever, urticaria, 
eczema. The atrophies showed these 
symptoms in 18.8 per cent, hypertrophies 
in 30 2 per cent, rheumatic heart cases 
in 309 per cent, and the controls in 19 
per cent. When rhinitis and migraine 
which frequently have an allergic basis 
were included, the atrophies presented 
association in 54.1 per cent, the hyper- 
trophies in 61 2 per cent, and the con- 
trols in 37 per cent. When the degree 
as well as the kind of hypersensitivity 
IS considered, the rheumatic groups show 
from 2 to 3 times as much allergy as do 
the controls. 

In addition to the higher frequency of 
allergic manifestations among arthritics, 
the rheumatic patient reacts to bacterial 
invasion and climatic changes in a man- 
ner different from the normal subject. 
Surgery involving focal infection often 
aggravates the symptoms of the arthritic 
whereas these measures normally pro- 
\oke but slight reaction among other 
groups of individuals This situation, 
whatever may be the nature of the under- 
lying mechanism, bears an important 
therapeutic corollary, vie , that the ar- 
thritic subject should be handled con- 
servatively with respect to factors which 
may disturb his unstable physiological 
equilibrium 

Aspiration of Joint Fluids 

Aspiration of joint fluids is recom- 
mended as a safe and useful procedure 
by Kling. Comparatively simple exam- 
ination of joint fluid provides many sig- 
nificant data The technic for obtaining 
synovial fluid is variable, depending upon 
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the joint examined. The site of aspira- 
tion is cleaned with soap and water, 
painted with iodine and then rinsed with 
alcohol. The site may be conveniently 
anesthetized by injection of 2 per cent 
novocain. After the anesthetic has taken 
effect, the skin is pulled aside over the 
site of aspiration in order that the deeper 
structures may be covered by intact skin, 
following the removal of the needle. A 
Luer syringe fitted with a 15 or 16 
gauge needle is used to withdraw the 
fluid. The needle should be provided 
with a short bevel and care should be 
exercised to prevent injury to the articu- 
lar surface. Pressure by hand helps to 
empty the fluid from the joint. If blood 
enters the syringe during aspiration, the 
needle should be withdrawn. While other 
joints may be subjected to study, the 
fluid of the knee is most frequently ex- 
amined For the sake of a maximum 
degree of safety, the suprapatellar bursa 
is recommended. The needle is inserted 
about 2 inches above the patella on the 
side which shows the largest amount of 
bulging. When necessary, the popliteal 
pouch IS aspirated by insertion of the 
needle about 2 centimeters to either side 
of the midline, extending obliquely for- 
ward and outward to avoid the popliteal 
vessels. 

Measures, such as injection with air 
or with opaque dyes for visualization by 
x-rays and inspection of joint cavities by 
the arthroscope, are regarded as valuable 
for specialized studies but are considered 
as unsuitable for general use. 

The data obtainable by examination 
of synovial fluid include the following 
diagnostically important features. In con- 
trast to the normal negative pressure, 
very high pressures are encountered, par- 
ticularly with acute effusion Lesser vol- 
umes and pressures characterize chronic 
effusions. The normal clear transparent 
fluid IS changed to one of opaque appear- 


ance if the fluid is infected. The cell 
count is raised from a normal range of 
200 to 450 per cubic millimeter to levels 
as high as 10,(XX) in infected fluids or in 
mild chronic lesions. Total cell counts in 
excess of 10,000 per cubic millimeter 
indicate an acute severe lesion. Bloodj 
fluids are indicative of hemorrhage into 
the joint space suggesting either traumatic 
lesions, hemophiliac or scorbutic proc- 
esses. The most conspicuous quality of 
synovial fluid, vis., the viscosity, is chiefly 
due to the presence of mucin. The rela- 
tive viscosity ranges from 10 to 20 times 
that of water. In certain chronic lesions, 
the viscosity relative to water may be as 
high as 108. In acute cases and in fluids 
of a transudative nature, the viscosit} 
may be much lower, e. g., 1.6, even less 
than that of normal blood serum In 
transudates, the relative viscosity may be 
less than 10, whereas the viscosity of 
effusion is usually greater than 10. 

Variations from the normal specific 
gravity bear the same interpretation. A 
fluid with a specific gravity of 1 003 is 
indicative of a transudative process, and 
a fluid with specific gravity of 1.03 may 
be indicative of an exudative process. 
Simple chemical examination is also use- 
ful The presence of considerable amounts 
of fat is indicative of traumatic injury to 
the fat pads .A. bilirubin level in excess 
of 5 indicates a traumatic or hemorrhagic 
lesion, uhereas a value of less than 5 
indicates an inflammatory process. Uric 
acid is often high in gouty joints Cal- 
cium ma> be low in htpertrophic le>ions 
Sugar IS uniformly low in infected fluids. 
IMucm IS low in atrophic arthritic fluids 
and in frank infection 

The acid base balance of normal fluids 
is usually poised at a lex el somewhat 
higher than blood. In contrast, infected 
fluids often shoxv a />H less than 7.3. This 
is partly due to the excessive production 
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of acid metabolites by both the invading 
microorganism and by the leukocytes. 

Kling considers the comparative sedi- 
mentation rate of erythrocytes in synovial 
fluid and plasma as useful in evaluating 
the severity of the process in a joint. 
The comparative rate in the affected 
joint is high. The differential count is 
additionally valuable. The presence of 
more than 10 per cent of synovial cells 
is indicative of synovitis. Neutrophils 
predominate in acute and active proc- 
esses, while high lymphocytic and mono- 
cytic counts are suggestive of more 
chronic processes. 

Septic joints can be further identified 
by cultural methods Positive cultures 
may be obtained in frankly purulent 
joints, of streptococci, staphylococci, 
or pneumococci. Gonococci can be posi- 
tively cultured m from 10 to 64 per cent 
of the cases otherwise identified Chronic 
infective processes usually yield negative 
results on culture Smears may reveal 
Mycobacterium tuberculosis and gono- 
cocci Animal inoculation is the proce- 
dure of clioice in the examination for 
tubercle-forming agents .Svnrnial IIukIs 
share with sera tlie qualities of yielding 
positive W'asserinann reaction in syphi- 
lis and ])ositne (.omplement fi.xation in 
about <^0 per cent of tlie cases of gonor- 
rhea 

Histological examination of loose 
bodies is an aid in identifying their ori- 
gin Svnovial tissue fragments, fibrin rice 
bodies, and cartilage segments can be 
easily recognized 

Gout 

Diagnosis — The diagnosis of gout is 
apparently being made with increased 
frequency Important features to be con- 
sidered in the diagnosis and treatment 
of gouty arthritis are described by 
Lockie Gouty arthritis is to be consid- 
ered as a possible diagnosis in males 


who show recurrent attacks of arthritis. 
This condition is more frequent in males 
after the age of 25 years than before. 
Identification of sodium urate in tophi is 
pathognomonic. Elevation of the level 
of uric acid above S mg. per 100 ml. is 
often present in the gouty subject, but is 
insufficient alone to provide a certain 
basis for diagnosis. Roentgenograms are 
useful, particularly in the later stages of 
the disease but the characteristic features 
may be lacking in the earlier stages. In 
view of these somewhat uncertain fea- 
tures, provocative and therapeutic tests 
assume an important place in differential 
diagnosis. 

Treatment — The group of patients 
observed by Lockie consisted of 75 with 
gouty arthritis and 50 with other forms 
of arthritis The response of the gouty 
arthritics to colchicine was uniform, all 
experiencing marked relief of symptoms. 
The drug was administered in divided 
doses over a period of 24 to 72 hours 
until the patient had diarrhea. This 
^ometimes occurred after a few doses of 
gram (1 mg) The pain dis- 
ai)])cared first, followed in a few days 
i)) disajqicarance of aching in the joints 
Tlie relief induced by colchicine was 
greater and longer than that induced by 
ciiKlKphen or In salicvlates 

( ontrasting with this response, the 
iiongouty arthritics experienced only mild 
and transient relief, if any, with a return 
to the original jiretherapeiitic discomfort 
following the same dose of colchicine 
Both hypertrophic and atrophic arthritics 
were included in this group which failed 
to show' response to colchicine. 

The provocative test, consisting of the 
feeding of a diet low in carbohydrate ( 50 
Gm ), low in protein (50 Gm ), low in 
purine and high in fat (220 Gm.), de- 
scribed by Lockie in earlier communica- 
tions has been applied to patients with a 
positive diagnosis of gout at a time be- 
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tween expected attacks. In 9 of 10 
experiments a typical acute attack of 
gouty arthritis was induced. This type 
of diet apparently does not aggravate 
the symptoms in patients suffering from 
other kinds of rheumatoid diseases. 

The practical implication of these 
measures is obvious. The test with 
colchicine is a convenient procedure, 
easily applied and serves a double pur- 
pose, viz., therapeutic and diagnostic. 
The provocative test may serve a useful 
purpose in demonstrating the presence 
of gouty arthritis and furtlier demon- 
strates the desirability of maintaining 
known gouty subjects on a relatively low 
fat diet. 

Therapy of Arthritis 

Gold Therapy — The use of gold 
salts in the treatment of patients with 
arthritis is apparently gaining in favor 
among physicians, if the number of pa- 
pers dealing with this subject provides 
an adequate index. While some investi- 
gators are enthusiastic regarding this 
drug, others emphasize its limitations 
and advise caution in its application. A 
progress report by Snyder, Trayer and 
Kelly on 100 cases of arthritis treated 
with gold sodium thiosulfate and 
aurocein provides a representative ap- 
praisal of these drugs. In this series only 
patients who had proved to be refrac- 
tory to all other accepted methods of 
treatment were included Furthermore, 
patients with evidence of hypersensitivity 
or with histones of cutaneous, hepatic, 
renal, or gastrointestinal irritability were 
e.xcluded Data were obtained on the cell 
count and sedimentation rate of the 
blood, the urine composition, before and 
during the course of therapy. Aurocein, 
a 5 per cent solution of sulfhydryl gold 
naphyl tri-sulfo-carbonium derivative was 
administered intravenously twice weekly 
for a period of 12 weeks Intervals of 6 


weeks divided series of injections. In- 
jections were discontinued when toxic 
reactions appeared and were not con- 
tinued until symptoms disappeared. Gold 
sodium thiosulfate in distilled water was 
administered intravenously in variable 
doses starting at grain (5 mg.) with 
a stepwise increase to 1% grains (100 
mg.) during 7 injections and continuing 
with 1% grains (ICO mg.) doses until 
900 to 1000 mg. of the salt had been 
given. This quantity was given during 
a period of from 6 to 8 weeks. 

The patients under observation in- 
cluded 50 atrophies, 20 hypertrophies 
and 30 patients with mixed arthritis. 
Brilliantly favorable results apparently 
did not appear, but 48 per cent of the 
atrophies, 45 per cent of the hypertro- 
phies and 26 per cent of the mixed cases 
showed some degree of clinical improve- 
ment during the course of therapy. 
Improvement was encountered more fre- 
quently in patients who had the disease 
for short periods and less frequently in 
patients who had the disease for more 
than 2 years. Contrary to results re- 
corded by otlier observers, the frequency 
of improvement was not less but greater 
for the patients over 40 years of age 
than for those of 20 to 40 years of age. 
There was a lack of correspondence 
between the general clinical improvement 
and the sedimentation rate. An increased 
rate was noted in 47 per cent of the 
patients classified in the improved group 

Toxic reactions were present in 17 
patients. These consisted chiefly of der- 
matological lesions, most of which con- 
sisted of rashes lasting no longer than 
a week In 1 instance the lesions per- 
sisted fur 2’4 months Gastrointestinal 
symptoms appeared in 4 cases Marked 
edema of the glottis developed in 1 pa- 
tient W’ho had to be relieved by tracheot- 
omy. No fatalities occurred in this 
series Toxic reactions sometimes ap- 
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peared even when small doses were 
administered. 

In the light of these studies it is con- 
cluded that gold salt therapy is too dan- 
gerous for general use. This form of 
therapy should be employed only when 
the case has been shown to be refractory 
to more conservative measures. 

Key, Rosenfeld and Ljoflat record 
experience with the use of myochrisine 
(sodium aurothiomalate) in 53 pa- 
tients with classical atrophic arthritis, 
2 patients with rheumatic fever, 4 pa- 
tients with gonorrheal arthritis, 9 pa- 
tients with spondylitis, ankylopoietica 
and 2 patients with lymphogranuloma. 
These patients had previously been sub- 
jected to various therapeutic procedures 
without arresting the pathological proc- 
esses. The previous unsatisfactory states 
of the patients were regarded as con- 
stituting adequate controls. A dose of 
% to grains (0 05 to 0.10 Gm ) 
was administered weekly until 30 grains 
(2 Gm ) of myochrisine had been given. 
Rest periods of 6 weeks were allowed. 
Patients with secondary anemia were 
gnen liver or ■stomach extracts (lextron 
or reticulogen ). Patients with anorexia 
and constipation were provided with 
liberal accessory supplies of vitamin B 
Patients witli bone atrophy were pro- 
\ided witli calcium and cod-liver or 
haliver oils. Patients showing decreased 
capacity to remove glucose from the 
blood v\ere given a low fat, high carbo- 
hydrate diet with added vitamin B 

If the patients vere overweight, they 
\\ ere reduced by submaintenance supplies 
of Calories, if underweight, they were 
pro\ided a liberal quantity of Calories 
Toxic reactions from gold therapy were 
relatively" mild on this regimen. In a few 
patients who developed mild skin re- 
action or irritations of the mucous mem- 
branes, the administration of nicotinic 
acid in doses of 2^4 to 4^4 grains (150 


to 300 mg.) daily was beneficial. The 
relief of toxic symptoms was usually 
prompt under this measure. Toxic re- 
actions appeared in 44 of the 70 patients. 
These were comparable to those previ- 
ously described. Care and vigilance is 
advised in recognizing the early symp- 
toms of toxicity. In none of the classes 
except the atrophies was the result of 
gold therapy remarkable. In 2 the arthri- 
tis was aggravated, 6 no improvement, 7 
improved but were not accessible for final 
checking, 4 slight improvement, 13 mod- 
erate improvement, 18 marked improve- 
ment and in 3 complete arrest. In the 
opinion of the investigators, the basal 
regimen did not account for the clinical 
improvement seen in these patients. 

Sulfur Therapy — The indications for 
the use of sulfur and its compounds in 
the treatment of arthritis have been re- 
viewed by Comroe. For many years 
sulfur has been administered to countless 
arthritics upon empiric grounds, orally, 
parenterally, and transcutaneously with 
baths, ointments The recent exploitation 
of sulfur products has been based upon 
a supposed defect of the metabolism of 
sulfur in the arthritic subject It has 
been noted that an abnormally low con- 
tent of cystine in the fingernails is fre- 
quently encountered among patients with 
arthritis This has stimulated the use of 
sulfur in the treatment of arthritis. Elab- 
orate hypotheses have been erected upon 
this fact, indicating an increased require- 
ment. decreased intestinal absorption, in- 
creased destruction or disturbed assimi- 
lation of sulfur 

While significant pharmacological ef- 
fects may be produced by sulfur and sul- 
fur compounds, many observers report 
conflicting data regarding sulfur metab- 
olism in arthritis. The Council on Phar- 
macy and Chemistry of the American 
Medical Association has considered col- 
loidal sulfur preparations as unacceptable 
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for the treatment of arthritis in the light 
of present information. 

Comroe cites his own observations 
showing that the cystine content of nails 
varies widely among normals and non- 
arthritic controls. Low values are en- 
countered in subjects with atrophic ar- 
thritis; similar values were present in 
patients with chronic illness of various 
kinds. Normal values were also found 
in patients with atrophic arthritis. On 
the other hand, low’ered levels of cystine 
were present in elderly persons with and 
without hypertrophic arthritis. Further- 
more, patients apparently benefited by 
measures including sulfur therapy failed 
to show increments in the cystine content 
of the nails. 

Data from a therapeutic study of col- 
loidal sulfur in 30 patients with atrophic 
arthritis and m 30 patients with hyper- 
trophic arthritis are also presented. These 
patients were carefully selected, and each 
one was observed for a period of 3 years 
Colloidal sulfur was administered daily 
or biweekl}- by the intravenous route, 
beginning with Cio grain (1 mg), dou- 
bling the close with each succeeding 
injection until a dose of U, gram (30 
mg.) was injected A total of 5 grams 
(300 mg ) was not exceeded in any 
series. Rest periods of 10 weeks were 
allowed between courses of injections. 
Intramuscular administration was con- 
ducted with doses from to grain 
( 1 to 20 mg ) biweekly until a maximum 
of 5 grains (300 mg ) were given 

C omroe concludes that the results of 
sulfur therapy are no better than, and 
m many mstanceb not as good as, those 
obtained by general measures including 
rest, phyMOtherapy. removal of focal in- 
fections In view of these considerations, 
sulfur treatment is not recommended as 
a routine procedure If improvement is 
not evident under conservative therapy 
cautious administration of sulfur may be 


indicated. Inasmuch as such refractive 
cases are limited in number, the field of 
application for sulfur treatment in arthri- 
tis is narrow. 

An important contribution bearing 
upon sulfur metabolism and the effect 
of sulfur administration in rheumatoid 
arthritis has been made by Freyberg, 
Block and Fromer. These investigators 
planned their studies to answer 2 prac- 
tical questions, vis., whether there is a 
fundamental abnormality in sulfur me- 
tabolism in the patient with rheumatoid 
(atrophic) arthritis, and whether the 
administration of sulfur has a beneficial 
influence on sulfur metabolism in the 
atrophic arthritic. Both of these ques- 
tions have been raised many times and 
variously answered. Since these studies 
were conducted under precisely con- 
trolled conditions, considerable weight is 
to be attached to the data obtained. 

Both atrophic arthritics and normal 
subjects were placed upon identical regi- 
mens, including the ingestion of constant 
diets, low in sulfur. Distilled w'ater w'as 
allowed ad lib. After adjustment of the 
subjects to the regimen had been estab- 
lished, quantitative collections of urine 
were made and analyzed for nitrogen, sul- 
fur, together with the fractional distribu- 
tion of compounds of the latter. The values 
so obtained were considered as controls 
for comparison with those obtained after 
the administration of colloidal sulfur in- 
travenously , intramuscularly and orally, 
and after sodium thiosulfate orally. In 
addition to these data, the cystine con- 
tent of fingernails was determined at 
appropriate intervals The capacity of 
the subjects for detoxifying substances 
like indole by conjugation was estimated 
by the determination of urinary ethereal 
sulfate follow ing the oral administration 
of thymol This functional test was con- 
ducted before and during the administra- 
tion of sulfur In this wav it was as- 
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sumed that any enhancement of the 
capacity to dispose of toxic substances 
conferred by sulfur would be made evi- 
dent by an increased output of the sulfur 
derivative of thymol. 

These data revealed no significant dif- 
ference in the way in which sulfur and 
its compounds are eliminated by normal 
and by arthritic subjects. The metabolic 
effect of sulfur administration was the 
same for both classes of subj'ects. The 
surprising fact was revealed that the 
total amount of sulfur eliminated follow- 
ing sulfur administration exceeded the 
quantity administered. In the light of 
this, it is evident that the administration 
of colloidal sulfur cannot be expected to 
prevent or diminish a deficiency of sulfur 
when such a deficit exists. Furthermore, 
inj'ected sulfur appeared as inorganic 
sulfate and hence cannot be expected to 
confer an increase in the capacity for 
detoxification of toxic substances 

There were no demonstrable differ- 
ences in the capacity of arthritics to 
conjugate thjmol with sulfuric acid as 
compared with this function in normal 
suljjects Sulfur medication was not fol- 
lowed In an increase in the cystine con- 
tents of the fingernails. In the light of 
their data, these investigators conclude 
that there is no evidence of an abnormal- 
ity or deficiency in sulfur metabolism in 
atropliic arthritis These conclusions are 
in essential agreement with those reached 
by other workers in tliis field If there 
IS any beneficial effect of sulfur therapy 
in arthritis it must apply to a hunted 
number and act m some unknown w’ay 
which is not made evident by the bio- 
chemical methods now available 

Vitamin Therapy — The use of vita- 
min D in large doses (200,000 to 
1,000,000 units daily) has been rather 
extensively employed. Sufficient data are 
now at hand to permit the formulation 
of a perspective toward this agent as 


a therapeutic measure. Park (1939) 
states that the apparent basis for the use 
of large doses of vitamin D in conditions 
such as chronic arthritis resides in the 
toxic effects of the material rather than 
in a physiologically beneficial replace- 
ment of a deficiency in vitamin D. The 
justification for this measure thus re- 
mains upon an empiric basis. S3Tnptoms 
of toxicity have appeared among several 
of the patients subjected to this thera- 
peutic measure. In most instances these 
symptoms have been mild. The toxic 
manifestations range from nausea, fre- 
quency of urination and nocturia to vio- 
lent gastrointestinal symptoms with in- 
tense headache and profuse sweating. 
Comparable doses in subjects of other 
disorders have been seen to induce 
progressive hypercalcemia. Park advises 
great caution in exceeding the dosage of 
200,000 units per day in the treatment 
of arthritics While it might be assumed 
w'lth reason that the toxic effects are 
secondary to changes in calcium and 
phosphorus metabolism, this assumption 
IS incorrect Observations by Reed are 
cited showing that while toxicity and 
hypercalcemia may often occur together, 
this parallelism does not always appear 
Severe symptoms may develop in ex- 
perimental animals without any hyper- 
calcemia On the contrary, both the 
e.xperimental animal and man may be 
maintained with a high blood calcium 
level without evidence of comparable 
toxic manifestations These considera- 
tions suggest that the clinical signs of 
illness in the patient rather than the 
blood calcium level should determine 
whether administration of the material 
should be continued 

As a practical rule, however, the pres- 
ence of a level of calcium in the blood 
exceeding 12 mg. per 100 ml. should be 
taken as a potential danger signal. In 
Park’s opinion, it is evident that the 



ARTHRITIS AND RHEUMATOID CONDITIONS 


31 


influence of massive doses of vitamin D 
in arthritis does not depend upon its 
influence on calcium and phosphorus 
metabolism per se but rather upon an 
influence of a totally unknown nature, 
possibly lying within the region of toxic 
activity. In administering tlie drug, 
therefore, the effort should be made not 
to avoid toxic levels but rather to be cer- 
tain that the injurious effect on the 
patient is avoided. It is apparent that 
the use of this agent is still upon an 
empirical and experimental basis. 

The requirement for vitamin C in 
rheumatoid arthritis has been studied by 
Hall, Darling and Taylor in a series of 
56 patients with atrophic arthritis and 
12 normal subjects, observed with re- 
spect to amounts of vitamin C in the 
blood serum and in the urine before, 
during and after administration of cew- 
tamic acid. Seventy-five per cent of the 
patients had subnormal levels of vitamin 
C in the blood. Fifty-nine per cent of the 
patients had a concentration of less than 
0.5 mg. per 100 ml. The renal output 
of 4 patients maintained on a diet low 
in vitamin averaged less than 20 mg. per 
day. Six of the subjects ingesting the 
house diet excreted less than 50 mg. per 
day. The administration of 100 mg. of 
ascorbic acid daily for a period of 2 
weeks failed to raise the level of vitamin 
C in the blood and was not reflected in 
an elevation of the urinary ascorbic acid. 
An increased dosage of 200 mg of vita- 
min C per day resulted in an increase 
both in the blood and urine Further 
increases in the administered quantity 
to 300 mg. daily failed to augment the 
blood level but did augment the unnar> 
output. It is concluded that the require- 
ment for the atrophic arthritic is between 
100 and 200 mg per day 
While subnormal levels of vitamin C 
are undoubtedly present among patients 
with atrophic arthritis, Hall, Darling and 


Taylor failed to observe a parallelism 
between the vitamin C levels and the de- 
gree of clinical activity. There was no 
apparent improvement among rheuma- 
toid patients placed upon a daily intake 
of 200 mg. per day for a period of 8 
months. The significance of the increased 
metabolic requirement for vitamin C in 
arthritis as compared with normals re- 
mains undetermined. 

A further study on vitamin C metab- 
olism is reported by Rinehart. A series 
of 32 cases with atrophic spondylitis were 
found to have ascorbic acid levels of 0.12 
mg. per 100 ml. blood. Ninety per cent 
of the cases presented levels below 0.4 
mg. per 100 ml. blood. Not only were 
the fasting levels lower than nonnal but 
the patients showed only slight incre- 
ments following the administration of 15 
mg. ascorbic acid per kg. body weight. 
The flatness of the curve presumably 
constitutes evidence of undersaturation 
of the tissues with vitamin C. Rinehart 
regards this response as further evidence 
of a defect in the arthritic for the metab- 
olism of vitamin C. 

Additional support for the view that 
the arthritic state is related to vitamin C 
deficiency is indicated by the fact that the 
capillary strength was found to be low 
in 27 cases. Furthermore, adequate ad- 
ministration of ascorbic acid to 14 pa- 
tients was followed by an increase in 
capillary resistance in 11. Twelve of 17 
subjects showed decreased sedimentation 
rates following adequate dosage with 
vitamin C for a period of 4 months. Pain 
was diminished in all instances Rinehart 
concludes that there is a defect in the 
metabolism of vitamin C in the atrophic 
spondylitic and that this deficiency ap- 
pears even in the presence of an other- 
wise normal dietary supply. While the 
full role of this defect is not yet apparent, 
it IS held to constitute a part of the 
syndrome 
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Disturbances in protein metabolism 
among various classes of arthritics are 
shown in a study of serum proteins in 
rheumatoid disease by Scull, Bach and 
Pemberton. There are many symptoms 
and pathological features presented by 
classes of arthritics which involve devia- 
tions from the normal course of protein 
metabolism. Some of these are localized 
in the articular tissues, others are sys- 
temic. Among the former, the deposition 
of sodium urate, a metabolite of nucleo- 
protein in gout, the proliferation of the 
synovial membrane involving new forma- 
tion of protein in atrophic arthritis, and 
the decrease in the physicochemical in- 
tegnt_\’ of the articular cartilage in hy- 
pertrophic arthritis may be mentioned. 
Extra-articular disturbances in protein 
metabolism are evident in the secondary 
anemia, the peripheral edema and in the 
increased levels of antibodies in the 
serum One or more of these features 
is frequently present among certain 
classes of arthritics. For the purpose of 
c\aluating the extent of deviations from 
normal protein metabolism as reflected 
by modification in the serum proteins, a 
statistical surrey was conducted 

A series of 177 patients with rheu- 
matoid disease were studied wdth respect 
to the le\els of protein fractions in the 
blood serum The series consists of 48 
jMtients with severe atrophic arthritis, 
including 14 patients wnth atrophic spon- 
dvlitis; 27 patients with moderate atro- 
lihic arthritis; 52 patients with hyper- 
trophic arthritis; 34 patients with mixed 
alro])hic and hypertrophic arthritis; 5 
srphilitic, 2 tuberculous, 4 gouty sub- 
jects ; 5 miscellaneous rheumatoid and 
10 nonrheumatoid, and 15 normal con- 
trol subjects. 

Slight changes occur with respect to 
the total protein levels in patients with 
rheumatoid disease A significant num- 
ber of severe atrophies, hypertrophies. 


and mixed cases shows a slight reduction 
in the albumin levels. Severe atrophies 
present increased levels of globulin and 
decreased albumin-globulin ratios (quo- 
tients). Atrophic spondylitis is charac- 
terized by a higher level of total protein 
and a lower albumin-globulin ratio. The 
very seriously ill nonrheumatoid group 
presents the lowest average albumin- 
globulin quotient, namely, 1.05. The 
atrophic spondylitics present an average 
ratio of 1.13 and the group of severe 
atrophies 1.27. The moderate atrophies 
show an average level of 1.83 which is 
close to that in the normals, namely, 
1.99. The hypertrophic arthritics show 
an average value of 1 70 which is inter- 
mediate between the normal and the se- 
vere atrophic group and lower than the 
moderate atrophic group. The group of 
mixed cases is intermediate between the 
hypertrophic and the severe atrophies, a 
fact wdrich is in harmony with the gen- 
eral clinical picture, which is likewise 
intermediate between the 2. The cases 
of gout and the miscellaneous rheumatoid 
diseases approximate the moderate group 
with respect to albumin-globulin ratio 
The syphilitic and tuberculous groups 
more nearly approximate the cases of 
mixed rheumatoid disease. 

Interpretation of these data requires 
some consideration of the factors which 
are known to play a role in the produc- 
tion of serum proteins It is known that 
infection or the presence of antigenic 
substances of various kinds, may lead 
to an increase in the level of globulin 
fractions The complicating influence of 
this factor in the present series must be 
considered in view of the fact that a large 
percentage of all the cases observed were 
at the time of examination, or had re- 
cently been, harboring demonstrable in- 
fective foci It is also known that under 
conditions of chronic plasmapheresis, in - 
fectious factors, and breakdown of tissue 
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such as is involved in sterile abscesses, 
there may be interference with the pro- 
duction of albumin. This is also true of 
such apparently insignificant factors as 
the presence of viable yeast cells within 
the gastrointestinal tract. Such agencies 
may in part account for some of the 
lower levels of albumin encountered. 
There is a possibility that albumin pro- 
duction may also be limited not infre- 
quently by inadequate dietary supplies 
of the necessary amino-acids. This role 
cannot be precisely evaluated in the 
present senes on the basis of available 
data 

Therapy of Arthritis of Undeter- 
mined Origin — The treatment of arthri- 
tis of undetermined origin must be 
individualized. However, for the sake of 
economy of effort practice is often codi- 
fied Individual features are singled out 
and their relationship to therapy con- 
sidered. The problem of the manage- 
ment of focal infection is one attracting 
current interest. Two points of view are 
expressed in current literature. On the 
one hand, Cecil and Angevine conclude, 
from an analysis of 200 cases of rheu- 
matoid arthritis observed with respect 
to focal infection that chronic focal 
infections plai a minor role in typical 
rheumatoid arthritis and that the whole 
({uestion of focal infection requires re- 
ev'aluation In a survey of 200 rheumatic 
patients conducted in 1927 Cecil found 
infected tonsils in 61 per cent and in- 
fected teeth in 33 per cent. Furthermore 
50 per cent of the patients subjected to 
tonsillectonn were improved Thirteen 
of 21 patients were improved by dental 
extr.ictions The data of the recent sur- 
\ey provide marked contrasts wuth the 
earlier data Only 20 per cent show defi- 
nite evidence of focal infection, 10 per 
cent show questionable foci, while 70 per 
cent show no evidence of focal infection 
This marked difference may be partially 


attributed to the general betterment in 
oral hygiene and to the fact that many 
of the subj’ects seen in the second survey 
had most of the infected foci cared for 
prior to examination. In addition to this 
the criteria for the diagnosis of arthritis 
has been modified. The clinical material 
m the second series was more rigidly 
selected than in the first series. The 
group studied presented fusiform swell- 
ing of the fingers in all instances, accel- 
erated sedimentation rates in 93 per cent 
and strong agglutination reactions with 
a strain of hemoljtic streptococci in 65 
per cent. 

Analysis of medical histories revealed 
that 46 per cent of the patients had 
undergone tonsillectomy without appar- 
ent permanent favorable influence on the 
course of the disease Among 26 per 
cent of the patients w’ho had extraction 
of teeth, 25 per cent exhibited no im- 
provement. Those patients still requir- 
ing attention to focal infection were 
treated without conspicuous therapeutic 
benefit The specialized approach to 
minor degrees of infection by the rhinol- 
ogist, the urologist and the dentist is 
regarded as proper but subject to careful 
and sometimes critical interpretation. 
The conservative internist is inclined to 
treat the patient rather than the focus. 
The radical internist advises removal of 
tissues merely upon suspicion In the 
light of extended experience a conserva- 
ti\e approach is urged 

The \iew' is expressed by Traut that 
the general regimen for the arthritic 
should be more or less like that for the 
patient with tuberculosis The whole 
mode of living requires intelligent direc- 
tion and control Regarding the treat- 
ment of focal infection, no empirical rule 
is applicable. The treatment of 1 tissue 
as a focus of infection to benefit others 
is justified only by experience and judg- 
ment of the physician The finding of 
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enlarged lymph glands draining the area 
of a suspected organ is substantial evi- 
dence of involvement. The selection of 
time for the removal of infection requires 
the exercise of trained judgment. The 
general condition of the patient is first 
built up. Apical abscesses and pulpless 
teeth should be extracted. Pyorrheal 
pockets should be treated. Sinus and 
tonsillar infection should be given care- 
ful attention. Abnormalities in the gen- 
itourinary tract should be corrected. 
Particular emphasis should be placed on 
the correction of digestive abnormalities 
not only to remove possible sources of 
infection or toxemia but also to improve 
the general nutrition. 

Major efforts should be made to raise 
the general resistance of the patient. This 
involves the provision of an optimally 
constituted diet, low in carbohydrate, 
liberal in proteins and vitamins Dietary 
supplements, including cod-liver oil, 
brewer’s yeast, calcium and iron com- 
pounds, are often indicated. Suitable 
adjustments m the diet should be made 
to suit the dietary idiosyncrasies of the 
patient Heliotherapy and ultraviolet 
radiation are useful adjuncts to the gen- 
eral regimen Parenteral therapy is re- 
g.inled as in.iking extra demands upon 
the resources of the S3'stem and is to 
be (hscour.iged particular!}' in the treat- 
ment of ill nourished or organically 
handicapped patients. 

Rest in bed for 24 hours daily is nec- 
ess.iry during acute phases of the disease 
All patients require certain amount of 
systemic rest, depending upon the extent 
and the degree of activity. Local rest is 
further indicated for the affected joints 
whether the lesions are primarily due to 
trauma or to other causes. Joints dam- 
aged by disease should be protected from 
traumatic influences. 

Analgesics are sometimes demanded 
by the condition of the arthritic. For 


this, acetyl salicylic acid is perhaps 
the drug of first choice, 5 grains (0.3 
Gm.) every 2 to 4 hours. If severe dia- 
phoresis is produced, addition of extract 
of hyposcyamus, 34 grain (0.02 Gm.) 
per dose may be used. If pain interferes 
with sleep, phenobarbital may be given 
in a dose of % grain (0 05 Gm.) as a 
sedative. 

Physical therapy constitutes an impor- 
tant part of the regimen for the arthritic. 
Heat with its attendant hyperemia is 
valuable for its analgesic, reparative and 
resorptive effects. Heat relieves pain, 
stiffness and induces relaxation. Heat 
followed by appropriate massage and 
exercise favors reparative processes. 
Light massage is first applied above and 
below the affected joints. These meas- 
ures must be properly directed but can 
often be made available to the patient in 
tlie home. Postural exercises are of great 
value in tlie rehabilitation of the patient 
Occupational therapy is particularly 
useful not only for its value in provid- 
ing proper exercise but also for its effect 
on the morale of the patient and the 
opportunity sometimes afforded for earn- 
ing a living 

The changing viewpoint toward the 
nature of arthritis requires as a conse- 
quence increasing emphasis upon a broad 
program of therapy according to Pem- 
berton (1939). Successful treatment of 
patients with arthritis requires the co- 
ordinated application of a wide variety 
of measures The necessity for this 
arises from the fact that the chronic 
arthritic is ill, not only because of devia- 
tions within his joints but because of dis- 
location of physiology elsewhere within 
his body, vis , vascular, gastrointestinal, 
nervous and respiratory systems Focal 
infection is no longer considered as the 
only factor which may precipitate arthri- 
tis and is, therefore, no longer regarded 
as the only feature to which therapeutic 
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attention need be given. Recognition of 
this limitation does not, however, re- 
quire a completely iconoclastic view 
toward focal infection. There is no 
justification for ignoring the presence 
of focal infection in an arthritic merely 
because this factor alone does not fully 
account for the development of arthritis. 

The arthritic suffers from many func- 
tional disturbances which are open to 
correction. This is often recognized in 
respect to the milder forms of disability 
but is overlooked in patients who present 
more serious pathological symptoms. 
Many instances of severe classical atro- 
phic arthritis are seen to undergo 
dramatic escapes from symptoms under 
a variety of conditions which exert influ- 
ences upon physiology. The profound 
physiological changes associated with 
pregnancy, icterus, and pneumonia ap- 
parently induce a rapid reversal of the 
pathologic processes in atrophic arthritis. 
The precise mechanism by which these 
different states alter the pathologic 
processes in the arthritic are not yet 
clear However, they illustrate the im- 
portant principle that arthritic disability 
IS based upon functional changes which 
are not wholly irreversible. 

Systemic rest is the most useful basic 
factor m the treatment and care of ar- 
thritics Appropriately managed rest af- 
fords not only 1 but several factors 
favoring the recovery of the arthritic. 
The nervous system is relieved of exces- 
sive activity. The components of this 
S3?stem relieved of fatigue are enabled to 
function more efficiently. The vascular 
system, which because of limitations may 
be inadequate to meet the requirements 
of activity, is enabled to supply the needs 
of comparatively inactive tissues. By the 
same token, the gastrointestinal system, 
often deranged, showing a decreased 
functional capacity, is able to supply the 


nutritive requirement of the tissues of 
the body when at rest. These measures, 
valuable as they are, do not constitute a 
generic panacea for arthritics, but they 
provide many of the mechanisms neces- 
sary to a reversal of some of the deranged 
physiologic processes underlying many 
of the symptoms of the arthritic. 

The clinical pattern of arthritis is not 
fully explained by any single factor. In 
this respect the problem is illuminated 
by deficiency syndromes wherein expen- 
diture of energy, imbalance of foodstuffs, 
infection, or minor changes in gastro- 
intestinal function may be as effective in 
the production of a deficiency syndrome 
as IS a true primary inadequacy. Nutri- 
tional imbalance in tlie arthritic is indi- 
cated by the atrophy of bone, osteoporo- 
sis, faulty hematopoieses, altered plasma 
proteins and tissue edema. It is evident 
that these features may not arise wholly 
from a primary inadequacy of diet alone, 
but may be conditioned by some of the 
aforementioned factors including the 
presence of infectious influences and dis- 
turbances m the gastrointestinal func- 
tion. An adequate therapeutic approach 
requires attention in several directions. 

Similarly the postural and mechanical 
defects such as lordosis, narrowed costal 
angle and visceroptosis are not the 
causes of arthritis and their correction 
does not constitute a “cure.” Nonethe- 
less, such correction is essential to proper 
care of the patient The basis for suc- 
cessful therapy is a systematic attempt 
at readjustment of all the dislocated 
physiologic processes accompanying the 
disease. This requires precision m the 
direction of measures which can reach 
these underlying features. It demands a 
knowledge of how to use the components 
of rest; to stimulate here and sedate 
there ; to correct deficiencies or surfeits , 
to discover infection or other morbid nidi 
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and judiciously to remove or correct 
them; to re-educate the patient toward 
his problem; to adjust somatic and local 
mechanics. Such physiologic equilibra- 
tion constitutes an approach to specific 
therapy for the complex pattern of ar- 
thritis. There should be maintained at all 
times a balanced perspective toward all 
deviations presented by the arthritic and 
a co-ordination of physiologic influences 
which are capable of correcting them. 
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CARDIOVASCULAR SYSTEM 

By .Ai.bkrt W. Bromer, A.B , M.D. 


Introduction— During the past few 
}'ears attention has been directed to the 
importance of an understanding of the 
precipitating causes of myocardial failure 
in the treatment of cardiac diseases, even 


before the onset of failure, the impor- 
tance of rest m the treatment of conges- 
tive heart failure has been emphasized , 
the technic and nomenclature in connec- 
tion with the precordial leads of the 
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electrocardiogram have been standard- 
ized; the significance of paroxysmal 
bundle branch block has been estab- 
lished ; the relief of anginal pain through 
improvement of the movement of the 
diaphragm — ^by use of an elastic abdom- 
inal belt — ^has been demonstrated; and 
the need of consideration of various fac- 
tors for the proper evaluation of methods 
of treatment of peripheral vascular dis- 
ease has been stressed. 

The importance of added stress in the 
precipitation oj congestive heart failure 
has long been recognized. In a study of 
100 consecutive cases of congestive heart 
failure by W. A. Sodeman and G. E. 
Burch a definite precipitating cause was 
demonstrable in 55 (52.9 per cent) of 
104 attacks. The underlying causes of 
failure were: Hypertension and arterio- 
sclerosis, separately or in combination, in 
over 75 per cent of the group; syphilis 
in 10 per cent; rheumatic fever in 7 per 
cent; and congenital anomalies in 1 per 
cent. The commonest precipitating causes 
of congestive failure were exercise, and 
infection (chiefly of the upper respira- 
tory tract) ; less common were preg- 
nancy, surgical shock, psychic trauma, 
overeating, and alcoholism. 

A study by D. Davis and H L. Blum- 
gart of the cardiac weights of an unse- 
lected consecutive series of cases with 
post-mortem examination showed that 
coronary arteriosclerosis in itself may 
gi\e rise to a slight or moderate degree 
of cardiac hypertrophy. Presumably im- 
paired nutrition of the muscle fibers may 
cause them “to undergo stretching and 
consequent hypertrophy.” This concept 
favors the “injury theory” of the causa- 
tion of cardiac hypertrophy rather than 
the widely held “work hypertrophy the- 
ory ” In patients who had suffered from 
congestive heart failure the weights of 
the hearts were considerably increased. 
Also, J. T. Wearn has found that the 


hypertrophied heart is less efficient be- 
cause its capillary blood supply is rela- 
tively reduced. If the coronary vessels 
are already so diseased that it is not 
possible to accommodate the normal 
requirements of the myocardium, they 
obviously will not be able to satisfy the 
requirements under the conditions of 
exercise, and further damage to the 
structure is inevitable. On the basis of 
these observations, D. Davis has empha- 
sized the importance of prolonged rest 
in the treatment oj congestive heart 
failure. 

In a program of rest treatment, 
thought must be given to (1) the dura- 
tion of the initial period of absolute rest 
in bed, (2) the degree and character of 
reduced activity that must follow, and 
(3) the advisability of periodic prophy- 
lactic rest in bed. The patient with fail- 
ure of severe degree, with signs and 
symptoms disappearing slowly, should 
rest in bed for a longer period than one 
less severely ill. After manifestations of 
failure have disappeared, there are 2 
stages of improvement: (a) The period 
in which the cardiac reserve continues to 
increase to a certain optimum, and {b) 
a succeeding period — probably in the na- 
ture of organic repair — in which the gain 
in reserve, as measured by capacity to 
perform a given task, no longer shows 
very much change but in which the po- 
tential capacity of the heart is being 
increased. The longer the initial period 
of bed rest, the greater reduction in 
activity to be followed thereafter. In 
individuals with sedentary occupation 
the desired effect may be accomplished 
by increasing the sleep and bed - rest 
hours, limiting stair climbing and walk- 
ing, and spending the greater part of 
week ends in bed Proph} lactic bed rest 
is of importance, in that the ultimate 
benefits to be obtained from rest are 
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greater when it acts to prevent failure 
rather than after failure has appeared. 

To secure uniformity in the technic 
and nomenclature in connection with the 
precordial leads of the electrocardiogram 
the American Heart Association and the 
Cardiac Society of Great Britain and 
Ireland have recommended that when 
employing a single precordial lead the 
precordial electrode should be placed 
upon the extreme outer border of the 
apex beat, as determined by palpation, 
and if the apex beat cannot be located 
satisfactorily by palpation the electrode 
may be placed in the fifth intercostal space 
just outside the left border of cardiac 
dullness, or just outside the left mid- 
clavicular line if percussion of the heart 
is unsatisfactorJ^ A single precordial 
lead in which the precordial electrode 
has this location is known as Lead IV B 
when this electrode is paired with an 
electrode in the interscapular region ; 
Lead IV R when it is paired with an 
electrode on the right arm; Lead IV L 
v\hen It is paired vith an electrode on 
the left arm , Lead I\^ F when it 
IS paired with an electrode on the 
left leg; and Lead IV T when it is 
paired with a central terminal connected 
through equal resistances of 5000 or 
more ohms to electrodes on each of the 
I extremities mentioned It is sug- 
gested that for all ordinary purposes 
Lead IV R or Lead IV F be employed 
In taking the precordial leads specified 
the galvanometer connections should be 
m.ide in such a way that relative posi- 
tivity of the apical electrode is repre- 
sented in the finished curve by an up- 
ward defiection (a deflection above the 
isopotential level) and relative negativity 
of the apical electrode by a downward 
deflection.* 

In certain cases of infarction of the 
anterior wall of the heart, multiple pre- 
cordial leads are required to establish 


the diagnosis. Such leads sometimes dis- 
close abnormalities of the T deflection 
which would otherwise escape detection. 
In the differentiation of right from left 
bundle branch block, and in the differen- 
tiation of right from left ventricular 
enlargement, multiple precordial leads 
are indispensable. When leads from 2 
or more precordial points are employed, 
it is suggested that the precordial elec- 
trode be paired either with an electrode 
on the left leg or with a central terminal 
connected through equal resistances of 
5000 or more ohms to an electrode on 
the right arm, left arm, and left leg. In 
the first case the letters C F followed by 
a subscript, and in the second case the 
letter V followed by a subscript should 
he employed to designate such leads. 

The position of the precordial elec- 
trode is indicated by the subscript used 
according to the following plan ; Sub- 
script 1 is used for the right margin of 
the sternum ; 2, for the left margin of the 
sternum ; 3, for a line midway between the 
left margin of the sternum and the left 
midclavicular line ; 4, for the left mid- 
clavicular line, 5, for the left anterior 
axillary line; and 6, for the left mid- 
axillary line. In the case of the sternal 
leads the precordial electrode should be 
placed in the fourth intercostal space, and 
for the other leads upon a line drawn 
from the left sternal margin in the fourth 
intercostal space to the outer border of 
the apex beat (or to a point at the junc- 

* To make the galvanometer connections in such 
a way that positivity of the precordial electrode 
uill produce an upward deflection in the finished 
record, it is necessary to connect the left-hand 
wire to this electrode if the lead switch is on 
Lead I and to connect the left-leg wire to this 
electrode if the lead switch is on Lead II or 
Lead III To take Lead IV F, connect the left- 
leg wire to the precordial electrode and the left- 
arm wire to the left-leg electrode and place the 
lead switch on Lead III To take Lead IV R, 
connect the left-leg wire to the precordial elec- 
trode and the right-arm wire to the right-arm 
electrode and place the lead switch on Lead 11. 
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tion of the midclavicular line and the 
fifth intercostal space) and continue 
around tlie left side of the chest at the 
level of the apex beat or of the junction 
mentioned. In the majority of cases 
there is no essential difference between 
the curves obtained when the precordial 
electrode is paired with an electrode on 
the left leg and those obtained when it 
is paired with a central terminal. The 
essential difference becomes increasingly 
common as the distance of the precordial 
electrode from the ventricular surface is 
increased. 

That paroxysmal bundle branch block 
(without a short P-R interval) is as a 
rule a sign of serious heart disease, most 
often due to coronary arteriosclerosis, 
but in some cases associated with rheu- 
matic heart disease, diphtheria, and fac- 
tors that cannot be ascertained clinically, 
has been concluded by W. J Comeau, 
J. G. M. Hamilton and P. D White in 
an analysis of 71 cases (58 found re- 
ported in the literature and 13 new 
cases). When conduction through the 
affected branch is close to a critical level, 
small changes in conductivity, such as 
may result from the increase or decrease 
m diastolic rest due to slight alterations 
m heart rate, result in sudden and com- 
plete changes in the form of the ventricu- 
lar complexes 

Wide QRS complexes xvith short P-R 
intervals, which are of no serious signifi- 
cance — which usually occur in young 
persons, without other evidence of heart 
disease, prone to attacks of paroxysmal 
auricular tachycardia, flutter or fibrilla- 
tion — must be differentiated from the 
type just described In this benign type 
the reversion to the normal form may 
take place spontaneously, during the 
paroxysmal tachycardia, after exercise, 
or after the administration of atropine 
or quinidine The rare instances of bun- 
dle branch block becoming manifest after 


a prolonged period of paroxysmal tachy- 
cardia may be interpreted as indicating 
fatigue of one of the bundle branches 
due to the prolonged rapid rate ; but the 
conduction defect is most likely to occur 
in individuals in whom there is heart 
disease. 

Relief of anginal pain — presumably 
by more adequate filling of the heart and 
coronary vessels through improvement 
of the movements of the diaphragm — 
accomplished by means of an elastic 
abdominal support, supplemented by 
dietary restriction, has been observed by 
W. J. Kerr over a period of 4 years in 
approximately 100 patients. The pa- 
tients were chiefly of the apoplectic type 
— ^with florid complexion and moderate 
or marked corpulency ; all complained of 
orthostatic dyspnea (dyspnea only in the 
upright position). Fluoroscopic exami- 
nation in the upright position showed the 
diaphragm to be 1 or 2 interspaces 
below the normal position; in ordinary 
breathing in the upright position the 
movements were limited, but when su- 
pine the diaphragm had a much greater 
excursion It was assumed that the ab- 
dominal vi.scera together with the in- 
creased accumulation of fat served as a 
counterweight suspended from the dia- 
phragm, and that when the individual 
was in the upright position this weight 
interfered with the normal rise of the 
diaphragm during expiration, but in the 
supine position it caused the diaphragm 
to rise higher in the chest during expira- 
tion and acted as an aid to respiration 
In breathing the movements of the dia- 
phragm aid the return of blood to the 
heart through alternating changes in the 
mterjileural and intraabdominal pres- 
sures A lighter type of elastic belt has 
been found to afford complete relief to 
persons of slender build with the same 
syndrome 
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Coronary Artery Disease 

Activities Associated with the 
Onset of Coronary Artery Occlusion 

— The question as to whether or not 
excessive physical exertion or emotion 
is intimately connected with acute cor- 
onary arteiy' occlusion has received con- 
siderable attention during the past few 
years. In a statistical study of 817 at- 
tacks of coronary thrombosis occurring 
in 555 patients made by A. IM. Master, 
S. Dack and H. L. Jaffe^ it was found 
that coronary thrombosis occurred in all 
walks of life and in all types of occupa- 
tion, and that exertion, even severe, was 
of little or no significance in the precipi- 
tation of an attack. Excitement, inges- 
tion of food, infection, tobacco, alcohol, 
heart failure, time of day and season of 
\ear apparently were of no significance 
Although 40 per cent of the attacks oc- 
curred during rest or sleep, this was 
probably a coincidence, since half the day 
ordinarily is spent in these states 

Attention is called b\' the same 
authors- to the importance of distin- 
guishing clearl} between an att.ick of 
angina pectoris and one of coronary 
artery occlusKin Although coronary 
sclenjsib IS the underlying pathologic 
condition in both angina pectoris and 
coronary occlusion, the former is a func- 
tional suidrome resulting from transient 
conmaiy insufficiency, whereas in coio- 
nar\ occlusion the myocardium is se- 
\erely injured. Angin.i pectoris is defi- 
iiiteh related to exertion, meals, excite- 
ment and cold In an attack of angina 
peetoris the patient usually is incapaci- 
tated for only a few minutes and is as 
well after the attack as before When 
coronary artery occlusion occurs, how- 
ever, the patient suffers severe, pro- 
longed pain, may collapse, and develops 
signs of diminished cardiac output and 
heart failure ; and if the attack is sur- 


vived, physical incapacity persists for 
weeks or months. 

The circumstances at the onset of the 
symptoms of coronary artery occlusion 
were discovered in 930 cases (Table I). 
In addition, in 200 cases detailed his- 
tories were obtained concerning the pa- 
tient’s activities the whole day before 
and even several weeks before their at- 
tacks. In 890 cases the circumstances 
preceding the onset of symptoms were 
Sleep, 22.3 per cent; rest, 31 1 per cent; 
ordinary mild activity, 20.2 per cent; 
moderate activity, 8.5 per cent; walking, 
15.8 per cent; and unusual or severe 
exertion, 2 0 per cent. A correlation of 
the percentages with the number of hours 
spent daily by the ordinary person in the 
same occupations indicated that the cir- 
cumstances were coincidental and that 
none of them was causally related to the 
coronary occlusion ; that is, a coronary 
occlusion occurs irrespective of the state 
of physical activity of the body. Asso- 
ciated factors in 930 cases were : Meals, 
9.9 per cent , emotional excitement, 5 6 
per cent ; surgical operations, 6 6 per 
cent, infection, 4 3 per cent, and miscel- 
laneous factors, 1 per cent. It was con- 
cluded that, with the possible exception 
of surgical procedures, these factors did 
not play a role m the pathogenesis of 
coronary occlusion. Only 2 attacks of 
coron<ir\- occlusion were associated with 
trauma The belief that physical activity 
and excitement are not factors in the 
onset of coronary occlusion was con- 
firmed also by detailed histories of the 
actiMties and emotional states of patients 
for hours, days and weeks preceding 
attacks. Sixty patients sustained an at- 
tack of coronary occlusion after having 
been bedridden for weeks or months 
because of some chronic illness. The 
attacks were well distributed throughout 
all the hours of the day, with peaks at 
2am and 10 v m , which fact also 
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TABLE 1 

Types of Activity at Onset of Coronary Artery Occlusion (930 Attacks) 


Types ot Activity i 

Number 

Percentage 

A. Pnmar> Activities (890 attacks): | 



1 . Sleep 1 

1 

198 

22.3 

2. Rest — lying dovt n or sitting up . . 1 

277 

31,1 

3. Ordinary mild activity . .. ... 

62, in home (dressing, standing, walking about, 
plaj^ing with children, talking, retiring, etc.); 
35, in store or office; 14, sitting m car or train; 
9, in doctor’s office or clinic; 8, doing light 
housev^ork; 6, getting out of bed; 5, taking 
sho'W'ers or bath; 5, getting out of bus or car; 
5, playing cards; 4, attending a meeting; 4, 
sitting in a movie; 2, in restaurant; 21, mis- 
cellaneous. 

180 

20.2 

4, Moderate activity (except uaiking) .. i 

35, working as laborers (painter, engineer, carpen- 
ter, baker, tailor, presser, etc ), 16, driving car; 
8, during bowel movement or straining at stool, 
6, shopping, 2, coughing, 2, running upstairs, 
2, during coitus 

76 

8.5 

5 Walking 

107, in street, 11, upstairs, 6, after meals; 5, against 
cold wind, 4, uphill, 4, downstairs, 2, in snow-- 
storm, 2, carrying ten pounds. 

141 

15 8 

6. Unusual or se\ere exertion 

9, during or immediately after sport or games (foot- 
ball, swimming, dancing, skating), 5, lifting or 
mo\ing a heavy load; 3, running for tram; 
1, after long automobile ride 

18 

2 0 

B Associated Factors (930 attacks): 

1. Alealb 

37, heaw meal, 33, ordinary meal, 22, light meal, 
15, in bleep, 10, while walking 

1 

‘U 

g g 

2 Excitement 

13, gambling or placing cards, 8, during argument, 
4, at moMes, 3. news of deaths ui relatnes, 
3, fright, 3. at wedding or banfjuct, 2, making 
sptech, 2, during coitus, 1, at lunt*ral, 13, mi'^- 
cellaneous (.emotional upstt) 

1 

5 6 

1 

1 

3 Surgical procedures 

20, laparotomN , 20, gt mtuunnarx o]uTation, 7, 

ear, nost or throat operation, 3. kg opemtion, 
2, th\ rui(leet(»m\ , 1, thorarotom\ , 1, tooth 

extraction, 1, incision ot turuncle, 1, para- 
\erttbral block, 1, hronchostopx 

1 0^ 
i 

! 

i 

1 

1 () g 

4 Infection 

14, upper respiratory intcctiuns, 0, grippe, 4, eho- 
lecNstitis, 2. peritonitis, 3, p\ e lonephntis, 4, 
pneumonia, 2, appendicitis, 2, sepsis, 3, ab- 
dominal suppuration 

' 4(1 

4 ^ 

5 Miscellaneous 

3, diabetic acidosis, 2, insulin injections, 2, trauma 
( 1 fall on chest and 1 injury to c y t ) , 2, smoking, 
1, t\phoid injection 

10 

1 

1 1 

1 

1 

i 


(Master, Back and Jaffee • Am Heart J ) 
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indicates that activity is not a factor in 
the precipitation of coronary occlusion. 
Premonitory symptoms, such as chest 
pain, dyspnea or weakness, were present 
in 80 of 170 cases in which these symp- 
toms were investigated. 

In the minds of the authors there is 
no evidence that physical effort or ex- 



Fig 1 — Case 5584 — A section through the 
descending branch of the left coronary 
arter>, showing massne hemorrhage, a, into 
the vessel wall The endothelial lining, b, is 
intact, and the lumen, c, is patent (Wart- 
man Am Feart J ) 


tima at the site of thrombotic occlusion 
by J. C. Paterson. 3 It is his belief that 
2 principal factors are involved in the 
mechanism of capillary rupture ; ( 1 ) 
Softening, by atheroma, of the tissues 
surrounding and supporting the capil- 
lary wall, and (2) high intracapillary 
blood pressure Thus, high coronary 
blood pressure, the result of strenuous 
exercise or emotion (or of persistent 
hypertension), is 1 of the underlying 
causes of capillary rupture and intimal 
hemorrhage in arteriosclerotic coronary 
arteries. And if conditions are favorable, 
the various changes which result from 
capillary rupture may then be the initiat- 
ing factors in the deposition of coronary 
thrombi 

The subject of intramural coronary- 
arterial hemorrhage has also been stud- 
ied by M. C. Winternitz, R. M. Thomas 
and P. M. LeCompte^ and by W. B. 
Wartman.® The latter investigator has 
described 6 cases of complete occlusion 
of sclerotic arteries by intramural arte- 
rial hemorrhage without thrombosis, the 
actual occlusion of the vessel resulting 
from a hematoma formed entirely within 
the wail of the vessel (Figs. 1 and 2) 


citenicnt producer intimal hcni(a-rh,ige in 
tlie coronary arteries — wlucli is the usual 
fiircruiiner of thruinhobis and occlusion 
lntini.il hemorrhage is the end result of 
the progressive, degenerate arterioscle- 
rotic jirocess and is probably a fortuitous 
event It was found at necropsy as fre- 
quentl} in patients who had been bed- 
ridden jirior to the occlusion as in those 
who were physically active 

Relation of Physical Exertion and 
Emotion to Precipitation of Coro- 
nary Thrombi — In 31 of 36 consecutive 
fatal cases of coronary thrombosis, m 
which the structure of the occluding 
thrombus was studied in serial sections, 
hemorrhagic foci were found in the in- 


\\' B Cookse> feels that atheromatosis 
is the basic cause of coronary artery 
occlusions And is it not logical to as- 
sume that considerable strain may bring 
about the breaking of a portion of the 
hard atheromatous area or the rupture 
of a tiny submtimal vessel which may 
give rise to tissue substance which 
might constitute the nucleus of platelet 
agglutination leading to the formation of 
thrombosis? A small subintimal hem- 
orrhage or tear in the hardened wall may 
not be demonstrable by the time a post- 
mortem examination is done. Further- 
more, it is well established that an indi- 
vidual’s physiologic response to exercise 
depends a good deal on his physical 
training. The well-trained athlete shows 
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relatively little change in pulse rate and 
blood pressure as compared to a seden- 
tary individual in poor physical training. 
Also with severe sudden physical exer- 
tion there is sometimes an extreme 
elevation in blood pressure, but more 
often a considerable drop occurs after 
an initial rise. The fall of pressure can 
produce a disturbance in the coronary 
flow, and in sedentary individuals who 
overexert themselves there can be pro- 
duced — with a combination of fall in 
blood pressure and an unduly accelerated 
heart — a very possible coronary stasis; 
and, in line with this possibility, the 
small nucleus of platelet agglutination in 
the presence of stasis can bring about 
thrombosis. 

Angina Pectoris and Cardiac In- 
farction from Trauma or Unusual 
Effort — Evidence from the literature 
and from his personal experience that 
angina pectoris and cardiac infarction 
may be brought about by unusual effort 
or by trauma is presented by E. P. 
Boas.’’ Attention is called to the recent 
monograph of E. Warburg'^ in which 
are presented 174 instances of myo- 
cardial lesions due to nonpenetratmg 
traumatic injuries to the chest abstracted 
from the literature and 13 of Warburg’s 
own cases, and to the reports of other 
authors who believe that symptoms of 
angina pectoris may be initiated by trau- 
matic nonpenetrating injuries to the 
precordial region of the chest In the 
experience of G Fitzliugh and B E. 
Hamilton'* “more often than not fatal 
anginas or coronary occlusions were 
immediately preceded by unusual depar- 
tures from ordinary habits of living.” 
.And in a recent study of 1640 attacks 
of coronary occlusion W. B. Bean and 
C A Alills^*^ found that in northern 
cities such attacks occur w'lth greater 
frequency in winter than in summer; 
there were twice as many attacks in Jan- 


uary as in August; and they concluded 
that the greater frequency of infection 
and the heightened metabolism in cold 
weather increase the work of the heart 
and so add to the hazards to which these 
patients are exposed. Boas has examined 
and studied 25 patients in whom coro- 
nary occlusion appeared to have been 



Pjg 2 — Case 558*^ — A section 3 mm dis- 
tal to Fig. 1 The lumen, c, is occluded 
because of compression by the intramural 
hemorrhage, a The endothelial lining, b, is 
intact, and there is no thrombus (Wartman: 

\m Heart J ) 

di recti induced by severe or unusual 
e.xertion. 

The anatomic studies made by Pater- 
son, Winternitz and W’artman suggest 
how unusual exertion may bring about 
coronary artery occlusion. “With phys- 
ical effort there is a sudden alteration of 
arterial pressure, cardiac action is in- 
creased, rupture of one of the capillaries 
or sinusoids m the arterial wall may 
occur, or a softened atheromatous plaque 
ma\ rupture into the arterial lumen. If 
the hemorrhage is large there may be 
almost immediate occlusion of a coro- 
nan artery , if the hemorrhage is small 
or slow, or if it is followed by a grad- 
ually growing mural thrombus the occlu- 
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Sion may develop slowly or remain in- 
complete. Thus the concept of coronary 
occlusion and of angina pectoris induced 
by physical exertion established by dis- 
criminating clinical observation finds 
support and confirmation in dissections 
of diseased arteries. It follows that when 
symptoms of coronary artery disease are 
induced by physical strain, even when 
the patient has had no preceding symp- 
toms, there have most likely been antece- 
dent anatomic lesions of the coronary 
arteries. When such symptoms follow 
nonpenetrating blows to the precordium 
no such preexisting arterial disease need 
be predicated ” The question as to 
whether the particular injurj' or effort 
was a competent producing cause of the 
symptoms can be answered only by care- 
ful evaluation of the succession of events 
in each individual case, with due recog- 
nition of the fact that patients tend to 
ascribe their illnesses to some unusual 
experience which actually may have no 
Significance. 

Boas states “To relate an accident 
or an unusual effort to a subsequent 
coronary thrombosis or syndrome of an- 
gina pectoris one must predicate cardiac 
S} mjitoms accompanying or immediately 
following the event to which the cardiac 
miur} IS ascribed Jf the s\ inptoms are 
immediately disabling the causal connec- 
tion Is clear. If a lapse of days occurs 
betv\-een the causal event and the com- 
[ilete disablement there must be a con- 
tinuity of -Symptoms dating from the 
event When an unusual strain dur- 
ing vv ork IS followed by cardiac disability 
in the sense outlined, and when this 
occurs m a person who has been pre- 
viously well and free from symptoms 
while at work, it is proper to conclude 
that the disability was induced by the 
work and is therefore compensable.” 

Postoperative Coronary Artery Oc- 
clusion — The extent of the risk of sur- 


gical operation in the presence of severe 
coronary artery disease has been investi- 
gated by H. J. Brumm and F. A. Wil- 
lius^^ in a study of 257 cases (presenting 
coronary atherosclerosis with the anginal 
syndrome or with healed myocardial in- 
farcts with or without recurrent angina) 
who underwent major surgical operations 
at the Mayo Clinic. One hundred forty- 
eight patients (57.6 per cent) were 60 
years of age or older; the youngest pa- 
tient was 35, the oldest 83, and the aver- 
age age of the entire group was 603 
years. There were 186 men and 71 
women, a ratio of 2.6:1. Electrocardio- 
graphic abnormalities, which included 
significant T-wave negativity, incomplete 
and complete bundle branch block, com- 
plete heart block and auricular fibrilla- 
tion, were present in 50 4 per cent of the 
cases. Previous coronary thrombosis with 
healed cardiac infarction had occurred in 
32 cases (12 4 per cent); and well- 
marked hvpertension was present in 100 
cases (38 9 per cent) Eleven patients 
in the series (4 3 per cent) died from 
cardiac causes In 7 instances, death re- 
sulted from coronary thrombosis; in 2, 
from conge.stive heart failure, and in 2 
It occurred abruptly without apparent 
thrombotic occlusion (Table 2) 

Of 47 patients who underwent opera- 
tions on the gall-bladder and biliary pas- 
sages, death due to congestive heart fail- 
ure occurred in 2 instances while the 
patients were still in the hospital. The 
2 fatal cases were examples of marked 
obliterative coronary atherosclerosis with 
the anginal syndrome in which severe 
recurrent biliary colic associated with 
cholelithiasis made surgical intervention 
imperative; the myocardium of each 
show'-ed marked myofibrosis Of 18 pa- 
tients who underwent operation on the 
stomach and duodenum, 1 cardiac death 
occurred, a male, aged 60 years, with a 
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chronic perforating ulcer of the duode- 
num with partial obstruction in whom 
coronary thrombosis developed 3 days 
after operation. The risk of operation 
was well appreciated by the patient and 
all concerned, as the anginal syndrome 
had been suffered for 10 years. Of 42 
cases undergoing thyroidectomy, death 
from coronary thrombosis occurred in 3 
instances. No cardiac deaths followed 63 
cases of transurethral prostatic resec- 
tion, 10 operations on the breast, and 12 
gynecologic operations. One cardiac death 
followed 26 urologic operations, exclud- 
ing transurethral prostatic resection; 1 
occurred after 8 miscellaneous abdominal 
operations, and 2 after 18 miscellaneous 
operations, such as sympathetic nerve 
resections, amputation of the leg, exci- 
sion of a parotid tumor, etc. 

The cardiac mortality in this group 
of cases is remarkably low. But — it is 
stressed by the authors — that fact should 
not instill false optimism into the clin- 
ician or the surgeon, because it must be 
realized that this accomplishment is not 
of casual origin but the result of careful 
preoperative study, expert administra- 
tion of anesthetic agents, and skillful 
surgical technic and judgment The time 
element in the surgical procedure is of 
extreme importance, for the shorter the 
time of operation and <inesthesis, the less 
marked is the added load imposed on 
the cardiovascular sy.stem .\lsn, gentle- 
ness in the manipulation of organs and 
tissues lessens the danger of surgical 
shock, which in itself may tilt the bal- 
ance av\ay from recovery And of para- 
mount importance is the surgeon’s deter- 
mination to limit the operation to the 
procedure planned in advance and to 
avoid undertaking additional operative 
steps that might be permissible in the 
patient without heart disease. That is, 
surgical procedures not of importance 
are to be condemned as unwise and ex- 


tremely hazardous in the presence of 
advanced coronary artery disease. 

Drug Therapy in Coronary Artery 
Disease — In discussion of the use of drugs 
in coronary artery disease, H. Gold^^ em- 
phasizes that the chief objectives toward 
which therapy is directed are: (a) Pain; 
(&) nervous symptoms — apprehension, 
anxiety, and restlessness; (c) congestive 
heart failure; (d) paroxysmal dyspnea; 
(e) shock, and (/) disorders of heart 
rhythm (auricular fibrillation or flutter, 
ventricular tachycardia) ; and that the 
agents most frequently employed are 
nitrites, xanthines (theobromine and 
theophylline), opium alkaloids, sedatives, 
digitalis, diuretics, quinidine, oxygen, 
papaverine, iodides, tissue extracts, and 
emergency measures. 

Nitrites — In the treatment of the pain 
of effort angina, nitrites are the drugs of 
choice, effecting benefit through dilata- 
tion of all the peripheral arterioles, in- 
cluding the coronary vessels Their use is 
not entirely free from disagreeable effects, 
e g , headache, sensation of throbbing 
and tension in the head, palpitation and, 
in excessive doses, collapse. The dose 
should be administered at the first sug- 
gestion of the attack of pain rather than 
to wait for its full development ; and if 
the first dose does not bring relief within 
5 minutes, it may be repeated as many 
times as necessary at intervals of 5 min- 
utes until either the pain subsides, or 
headache appears to preclude its further 
use at that particular time. In cases with 
extremely frequent attacks of pain com- 
ing on with the slightest provocation, 
even while at rest, the use of a tablet or 2 
of glyceryl trinitrate (nitroglycerin) 
regularly at intervals of about 2 hours 
often will considerably reduce the num- 
ber of attacks or even abolish them. 
Frequent use of the nitrites over a period 
of time does not lead to dependence on 
them nor to reduction of their efficacy. 
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In the pain of the acute stage of coro- 
nary thrombosis, the nitrites only occa- 
sionally afford relief. There is some haz- 
ard in their use at that time since they 
infrequently through fall of blood pres- 
sure stimulate the cardiac accelerator 
mechanism, which may precipitate dan- 
gerous ectopic tachycardia and by further 
lowering the blood pressure — which may 
already have fallen considerably — may 
impair the blood flow to the rest of the 
myocardium. However, in cases in which 
the arterial pressure remains high dur- 
ing the early stage of thrombosis and 
recurring attacks of pain take place, the 
nitrites may prove helpful. 

The most satisfactory preparation of 
the nitrites is the tablet triturate of 
glyceryl trinitrate, of which the average 
dose is 3^50 grain (0.4 mg.) dissolved 
under the tongue The perle of amyl 
nitrite, commonly used by inhalation, on 
the whole is not so satisfactory as the 
tablet of glyceryl trinitrate in that the 
amount actually inhaled varies greatly. 
Furthermore, the drug is absorbed from 
the lungs more rapidly than glyceryl tri- 
nitrate from the sublingual tissues, pro- 
ducing more violent effects ; and the dose 
of 5 minims ( 0 3 cc. ) in a perle some- 
times causes alarming s\ mptoms in indi- 
\iduals who are overly careful m allow- 
ing little (ir none of it tip escape Erythrol 
tetranitrate, ’ j gram i 0 U3 ( .m. i . at bed- 
time proves helpful as a prophylactic 
measure when attacks of pain are likely 
to occur during the night. 

Xanthines — The purine bases, par- 
ticularly theobromine and theophylline 
(most widely used in the form of double 
salts, c <j , with sodium acetate or sodium 
salicylate, or in combination with ethyl- 
enediamine), are e.xtensively employed 
in the treatment of coronarv artery dis- 
ease. But in the opinion of Gold, these 
preparations are of questionable value 
in the relief of cardiac pain. In a study 


of 100 selected cases of effort angina 
made by Gold and his coworkers,’ it 
was found that no more relief from 
cardiac pain was obtained from these 
compounds than from sugar of milk 
administered in similar manner. How- 
ever, the xanthines are valuable as diu- 
retics in congestive heart failure; and 
intravenous injections of 3% to 7% 
grains (0.25 to 0.5 Gm.) of theophylline 
ethylenediamine ( aminophylline ) 
bring about dramatic relief of the respir- 
atory depression occurring with Cheyne- 
Stokes respiration in the course of car- 
diac or renal failure 

(In a study of the effect of different 
drugs in angina pectoris, made by J. E. F. 
Riseman and M. G. Brown’'* in 1937, 
it was found that under standardized 
conditions with exercise consisting of re- 
peatedly mounting and descending a 2- 
step staircase, glyceryl trinitrate ad- 
ministered beforehand prevented attacks 
and enabled many patients to do consider- 
ably more work , one-half of the patients 
were benefited by aminophylline in 
doses of 3 grains (0.2 Gm.) and by 
quinidine sulfate in doses of 5 grains 
(0 3 Gm ), 4 times daily ; and theophyl- 
line calcium salicylate, erythrol tetra- 
nitrate, and atropine sulfate often were 
of value— occasionally benefiting patients 
not helped by either ammoplnlline or 
quinidine sulfate. The exercise tolerance 
test revealed that patients whose treat- 
ment consisted of lactose, sodium bicar- 
bonate, potassium iodide, or tissue ex- 
tract were unable to perform any more 
work than was possible without medica- 
tion But when the efficacy of treatment 
was ascertained by the usual clinical 
methods, with judgment based solely on 
the patient’s estimation of therapeutic 
benefit, all the drugs administered were 
approximately' equal in value — that is, 
placebos were just as often beneficial as 
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the xanthines and other medicaments. 
— Ed.) 

Morphine — In the classic case of cor- 
onary thrombosis with agonizing pain, 
anguish and fear of impending death, 
morphine is the drug of choice. Its bene- 
ficial effects arise not only through the 
relief of pain but through the fact that 
it abolishes a disposition to move about, 
and in many instances gives rise to a 
sense of well being. At times pain may 
be so severe that even morphine is not 
entirely effectual in bringing relief. In 
such instances, the sharp edge of the 
pain should be dulled by repeated saje 
doses ; and then, after a period of several 
hours, the pain subsides — partly as the 
result of its natural course independent 
of the drug. But to attempt to abolish 
the pain completely may give rise to dan- 
gerous depression of respiration Not all 
patients with coronary thrombosis re- 
quire large doses of morphine; many 
require no morphine It is important to 
bear in mind that the 3 major indications 
for its use in the course of coronary 
thrombosis are severe pain, its attending 
anxiety, and the distress of paroxysmal 
flyspnea 

The course of coronary thrombosis 
sometimes is complicated by the admin- 
istration of morphine, in that it promotes 
constipation \\ ith abdominal distention 
and urinar} retention through spasm of 
the bladder sphincter Furthermore, it 
may occasion vomiting which, through 
the violent muscular effort entailed, may 
pn >\ e a source of danger , and also con- 
fusion might arise as to whether the 
vomiting is due to the drug or to the 
coronary thrombosis itself. Morphine 
through strong vagal stimulation also 
renders the heart more susceptible to 
ventricular ectopic rhythm. Morphine 
poisoning is more likely to occur in cases 
in which large doses of the drug appear 
to be necessary for the relief of agonizing 


pain, if the pain subsides spontaneously 
before any appreciable amount of the 
drug has been excreted; older patients 
are more sensitive to this phenomenon. 
Pain is an antidote to morphine poison- 
ing. 

In the majority of cases, 34 grain 
(0.016 Gm.) of morphine sulfate may 
be administered subcutaneously and re- 
peated at intervals of one-half hour until 
the pain is abolished or reduced to a 
minimum. The interval between doses 
should not be shorter; and to administer 
more than 1 grain (0 065 Gm ) in 12 
hours is rarely wise. Codeine in doses 
of 34 or 1 grain (0.03 or 0 065 Gm.) 
may often be used to advantage in the 
milder cases of coronary thrombosis. If 
moderate pain persists over several days, 
the danger of disagreeable withdrawal 
symptoms is greatly minimized by the 
substitution of codeine for morphine 
Dilaudid, a synthetic derivative of mor- 
phine, is about 5 times as potent, and 
may be used m place of morphine in dos- 
age of 34o gram (0003 Gm ) ; but it is 
doubtful whether it has any advantages 
over morphine It must be used as cau- 
tiously as morphine in view of the likeli- 
hood that it also is habit forming. Panto- 
pon, a preparation containing the total 
alkaloids of opium, is rather widely used, 
but there is no satisfactory pharmaco- 
logic or clinical evidence that it exerts 
any effects other than those due to the 
morphine it contains When intoler- 
ance to morphine exists, a combination in 
capsule of 34 of 1 gram (0 03 or 0 065 
Gm ) of codeine with 34.')0 grain (0 0004 
Gm ) of scopolamine hydrobromide 
will occasionally prove a satisfactory sub- 
stitute. And when pain is resistant to 
other measures, placing the patient in a 
tent with oxygen of about 50 per cent 
concentration frequently is useful, being 
particularly applicable in the presence of 
cyanosis 
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Barbiturates — Members of the barbi- 
turic acid series, such as phenobarbital, 
barbital, aniytal, or pentobarbital sodium, 
are the most popular sedatives in the 
management of patients with coronary 
artery disease. By reducing nervous ex- 
citability, they are effective in reducing 
the number and severity of the attacks of 
effort angina, and through control of fear 
and anxiety they diminish the distress 
and restlessness which involves a danger- 
ous expenditure of physical energy in 
acute coronary thrombosis. Experimen- 
tal studies^® have shown that these drugs 
reduce the susceptibility of the heart to 
ectopic rhythms, thereby aiding in the 
prevention of ventricular tachycardia 
which occasionally constitutes a serious 
complication. As a rule, it is not well to 
exceed from 34 to Y 2 gram (0.016 to 0.03 
Gm.) of phenobarbital 3 times a day, or 
from % to 13{> gi'ains (005 to 0.1 Gm.) 
of pentobarbital sodium or analogous 
doses of some of the other members of 
the group, since large doses not infre- 
quently cause a form of stupor asso- 
ciated with motor unrest. If such a state 
has been produced, the drugs must be 
discontinued for a day or 2 until suffi- 
cient elimination has taken place to re- 
establish the patient’s normal control. 

Digitalis — There are 2 general indi- 
cations for the use of digitalis in coro- 
nar\ artery disease. (1 ) C. ardiac failure , 
and (2) certain disorders of rhythm with 
or without cardiac failure, vis , auricular 
hbnllation, auricular flutter, and possibly 
paroxysmal tachycardia Clinically, pri- 
mary myocardial failure manifests itself 
in 2 general forms, wdiich may occur 
singly or m combination* {a) "‘Conges- 
tive heart failure/' which follows failure 
of the right ventricle, is manifested by 
dyspnea, orthopnea, distended veins of 
the neck, enlarged liver, pulmonary con- 
gestion, edema, and ascites; and (b) left 
ventricular failure is characterized h\" 


dyspnea on exertion and often pulmonary 
rales, and at times by recurring parox- 
ysms of dyspnea or pulmonary edema 
(w’hich not infrequently occur at rest). 

(As a rule, the heart does not fail as 
a w’hole simultaneously — that is, 1 ven- 
tricle usually begins to fail before the 
other. Failure of the left ventricle occurs 
as a primary manifestation of myocardial 
insufficiency more often than does failure 
of the right ventricle, in that the causes 
of left ventricular strain, w,, arterial 
hypertension, aortic valve disease, and 
myocardial infarction, are relatively com- 
moner than mitral stenosis, chronic 
pulmonary disease, and congenital pul- 
monary stenosis — the causes of primary 
failure of the right ventricle. Actually, 
how’ever, the commonest cause of fail- 
ure of the right ventricle is insufficiency 
of the left ventricle — with the resultant 
back pressure in the pulmonary vascular 
circuit. — Ed.) 

In the early* stage of coronary* throm- 
bosis, manifestations of niy’ocardial fail- 
ure are of relatively rare occurrence ; and 
therefore there is no indication for the 
use of digitalis. The distinction of right 
or left ventricular failure from periph- 
eral circulatory* failure often presents 
great difficulties ; many* cases show* tem- 
porary equi\ocal signs, such as inctjn- 
stant rales at the base of the lungs In 
the absence of auricular fibrillation, aurit- 
ular flutter and paroxysmal tachycardia, 
It is w*ell to w*ilhh(»ld digitalis until un- 
mistakable clinical inflicatiniis of right 
nr left \entncular failure appear 

Digitalis does imt exert any (lirect cnii- 
strictor action on the coronary circulation 
m]>atient-. w ith c< »r( ►nary artery disease — 
as has been shown b\ (jold and his co- 
workers^" in a study ot 120 selected 
cases of effort angina, nor is there any 
danger of ru])tiire of the heart resulting 
from its administration 
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A schedule of dosage in the average 
case of auricular fibrillation or heart fail- 
ure in coronary thrombosis is about 4 
cat units of digitalis leaf daily for 3 days, 
followed by about 2 or 3 cat units a day 
until optimum therapeutic benefit is at- 
tained; and then a daily maintenance 
dose of 1 or 2 cat units should be con- 
tinued. Toxic manifestations should be 
avoided. 

The patient should be watched care- 
fully for the appearance or increase in 
the number of ventricular premature 
beats, which should serve as a guide to 
reduction of the dose. 

Diuretics — Diuretics are useful in the 
control of congestive heart failure and 
attacks of paroxysmal dyspnea An intra- 
venous injection of 1 cc. of salyrgan or 
mercupurin 2 or 3 times a week, with 
or without a daily dose of 75 to 90 grains 
(5 or 6 Gm ) of ammonium nitrate, 
often proves very helpful in conjunction 
with digitalis 

Quinidine — Quinidine is useful in the 
treatment of frequent premature contrac- 
tions and of auricular fibrillation, auricu- 
lar flutter, and ventricular tachycardia 
Wntncular taclncardia is the arrhythmia 
most feared after coronary thrombosis, 
particular!} the most sev^ere grades in 
which the heart rate may rise to 250 
beats per minute To patients present- 
ing premature \entricular contractions 
after coronary thrombosis, an oral dose 
of 5 grains (0 3 Gm ) of qumidine sul- 
fate may be gi\en 3 times daily, and the 
dose may be increased if necessary 5 
grains (0 3 Gm ) daily until the abnor- 
mal beats disappear or until minor toxic 
symptoms appear It is well to bear in 
mind that auricular fibrillation or flutter 
caused by coronary thrombosis usually 
subsides spontaneously within hours or 
days, and unless the rate is extremely 
rapid and appears to impair the circula- 
tion, the condition may safely be allowed 


to run its spontaneous course. Quinidine 
should be used only for the periods nec- 
essary to expedite the restoration of the 
normal rhythm. If signs of congestive 
failure are present, digitalis is preferable 
to slow the ventricular rate in auricular 
fibrillation and to restore normal rhythm 
in auricular flutter Intravenous adminis- 
tration of quinidine is dangerous, and 
should be used only in extreme emer- 
gency and by those familiar with its use. 

Papaverine, Iodides, and Tissue 
Extracts — Papaverine in or 1- 
grain (003- or 0.06S-Gm.) doses exerts 
a mild general depressant action, and in 
animal experiments relaxes smooth mus- 
cle. But for the control of cardiac pain 
it appears to have little value. While 
iodides are extensively employed in the 
treatment of coronary sclerosis, there is 
no evidence that they influence the symp- 
toms or the course of the disease process 
in the absence of syphilis. Tissue ex- 
tracts are widely exploited as “heart 
hormones” for the treatment of angina 
pectoris ; but there is lack of evidence to 
substantiate their value. 

Emergency Measures — Emergencies 
arising in the course of coronary throm- 
bosis, in which drug therapy is extremely 
difficult to e\aluate, arc Shock, acute 
pulmonary edema, Adams-Stokes syn- 
drome, and acute collapse at the onset of 
an attack in which the pulse disappears 
and consciousness is lost Epinephrine 
is occasionally helpful m acute pulmonary 
edema if the systolic pressure is low, and 
in Adams-Stokes attacks ; but the danger 
of precipitating ventricular tachycardia 
must be borne in mind. Posterior pitui- 
tary substance should not be used for its 
vasopressor effect, because of the con- 
strictor action on the coronary vessels 
Caffeine, metrazol, coramine, and 
intravenous dextrose solutions are 
widely used in the peripheral failure of 
coronary thrombosis; but there are no 



CARDIOVASCULAR SYSTEM 


51 


satisfactory clinical studies to prove their 
usefulness. It is well, however, to keep 
in mind the value of coramine, metrazol 
and caffeine in the event of respiratory 
depression which might result from over- 
dosage of morphine. 

In conclusion, Gold emphasizes the 
fact that while in many instances great 
suffering is spared and a life is saved 
through the judicious use of drugs in 
coronary artery disease, the major part 
in the treatment lies not in drugs but in 
expert guidance in making the mental 
and physical adjustments which will en- 
able these patients to carry' on within 
their capacity without symptoms. 

Drug Treatment of Angina Pec- 
toris Due to Coronary Artery Dis- 
ease — In a study of the effect of 16 
drugs, including a placebo (milk sugar) 
on angina pectoris due to coronary artery 
disease, made by A. M. Master, H. L. 
Jaffe and S. Dack^® on 116 ambu’atory 
patients attending the angina pectoris 
clinic at the Alount Sinai Hospital, New 
York City, and on 85 private patients, 
no drug was found to exert any specific 
effect on the anginal syndrome. The 
drugs included several xanthine deri\'a- 
tives, sedatives, such as phenobarbital, 
chloral, and bromides, the nitrites, alco- 
hol, a pancreatic hormone, digitalis, and 
2 narcotics, codeine and dilaudid The 
best results were obtained with the 
placebo, and tire number of patients im- 
proved ranged between 15 and 30 per 
cent for all drugs No drug was con- 
sistently successful in a significant num- 
ber of cases , some patients w'ere helped 
by all drugs, others by none Frequently, 
dispensing a new drug gave relief for a 
time, but this usually wore off until an- 
other drug was substituted 

The beneficial effects attributed to 
many drugs in the past may be explained 
on the basis of insufficient consideration 
of the significance of the natural course 


of the anginal syndrome, and particu- 
larly of psychologic factors in determin- 
ing the degree of pain. Patients not in- 
frequently have spontaneous remissions 
of anginal attacks for varying periods in 
the absence of medication. And often a 
patient will volunteer the information 
that for no obvious reason at all he has 
felt much better during the preceding 
week or 2 ; and such an improved state 
may continue. The occurrence of anginal 
pain is intimately related to numerous 
events in the daily life of the patient, 
such as the amount of exertion, the diet, 
the presence of constipation, the weather ; 
and a change in any of these may influ- 
ence the number and severity of attacks. 
Of paramount importance are the nerv- 
ous make-up and emotional status of the 
patient. Not uncommonly, a diminution 
in domestic or financial difficulties or 
some encouraging event lightens a hith- 
erto persistent anginal syndrome. In prac- 
tice, sedatives, because of their quieting 
influence, have proved slightly more ef- 
fective than other drugs. 

The conclusion is drawn by the authors 
that drugs should play a minor role in 
the treatment of angina pectoris. In- 
stead attention should be directed to 
rest, dietary restriction and careful con- 
sideration of the mental and emotional 
status of the patient. The physician who 
spends half an hour talking to a patient, 
gaining his interest and confidence, is 
most apt to help the patient 

Pharmacology of Cheyne-Stokes 
Respiration — In a study of the pharma- 
cology of Cheyne-Stokes respiration by 
M. H. Nathanson and J P. Fitzgib- 
bon.i^ theophylline ethyl enediamine 
( aminophylline ) was found to be more 
successful than any other drug in abolish- 
ing the periods of apnea or hvperpnea. 
Coramine in 2 cc. doses proved without 
effect on the respiratory disturbance in 
3 patients who responded to 3% grains 
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(0,24 Gm.) of aminophylline intraven- 
ously. And benzedrine sulfate, an adren- 
alinlike substance which has an intense 
stimulating action on the central nerv- 
ous system, in dosage of % grain (0.01 
Gm ) intravenously failed to abolish the 
cyclic breathing in 3 patients who had 
been benefited by aminophylline. Caf- 
feine sodium benzoate in dosage of 9 
grains (0 58 Gm.) had no effect on the 
respiratory disturbance of 2 patients, 
while aminophylline showed its charac- 
teristic action ; in 1 case normal breath- 
ing was brought about for 20 minutes, 
whereas aminophylline restored normal 
respiration for several hours. 

That the effective substance in theo- 
phylline ethylenediamine is theophylline, 
that ethylenediamine itself is ineffective, 
and that theoplnlhne with other com- 
binations shows its characteristic effect 
in Cheyne-Stokes breathing has been 
demonstrated However, the exact mode 
of action of theophylline on Cheyne- 
Stokes breathing is not clear. A direct 
action on the respiratory center is ex- 
tremely unlikely, but it is possible that 
it acts on the cerebral circulation, as 
suggested by the reduction in intrathecal 
pressure observed by W" D Paul, J A 
Greene and A E Feller 

C\clic breathing, with its attendant 
subjective distress, may occur relatively 
early in the course of heart disease, and 
in some instances the restoration of nor- 
mal breathing gives not onl_\ subjects e 
relief, but also, by permitting the neces- 
sary rest, is an aid in relienng cardiac 
failure. In such cases a dose of 3 % 
grains fO 24 Gm ) of theophylline ethyle- 
nediamine intravenously should be given 
trial, and if it fails or if the duration of 
normal breathing is short, a dose of 7)4 
grains (0 48 Gm ), dissolved in 20 cc, 
of water, should be given, allowing 3 to 
5 minutes for the injection The on- 
set of the action is immediate, and the 


duration in the usual case is many hours. 
Unpleasant reactions, consisting of tachy- 
cardia, flushing of the face, sweating and 
nausea occur in only a few instances. 
When cyclic breathing returns, adminis- 
tration of the drug should be repeated; 
usually not more than 2 or 3 doses a day 
are necessary. In a small group of patients 
suffering from nocturnal respiratory 
distress, special enteric-coated tablets of 
a theophylline compound administered by 
mouth in dosage of 3 grains (0.2 Gm.) 
at 6, 7, and 8 P. m. prove of value in 
promoting restful sleep, making it pos- 
sible to discontinue the use of sedatives. 

Left Ventricular Failure 

Definition and Pathogenesis — D. E. 

Bedford-^ states that in clinical terms 
left heart failure implies pulmonary en- 
gorgement behind a weakened left ven- 
tricle, without systemic venous conges- 
tion and its consequences, and with a 
normal venous pressure The recognition 
of isolated left heart failure is of prac- 
tical importance because pulmonary 
edema requires prompt treatment by 
venesection, digitalis and diuretics — 
without w'aiting for the appearance of 
dropsy. 

Uhe syndrome of left-sided failure is 
best explained in terms of the back-pres- 
sure theory first e.xplained by James 
Hope m 1839 The heart actually “com- 
prises 2 separate pumping units, right 
and left, between which is interposed 
the lungs, which, by virtue of their ready 
capacity to take up additional blood, play 
an important part in the mutual adjust- 
ment of the 2 sides of the heart Nor- 
mally, these 2 pumps work in exact har- 
mony, the left ventricle quickly adapting 
its output to correspond to the volume 
of blood delivered to it by the right, 
which thus sets the pace. But, when 
as happens in certain pathological states, 
the left ventricle is overburdened, it may 
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fail to keep pace with the right, with the 
result that blood accumulates behind it, 
in the lungs.” Intensification of the pul- 
monary congestion by the recumbent 
posture or by effort may excite pa- 
roxysms of dyspnea, known as cardiac 
asthma. Recumbency increases the blood 
content of the lungs and diminishes the 
vital capacity, thus increasing pulmonary 
congestion — which during sleep may pass 
the threshold that would normally excite 
cough and expectoration, until eventually 
sleep is broken and the paroxysm of 
dyspnea takes place. Cough is an impor- 
tant factor in aggravating pulmonary 
congestion. (Coughing produces an in- 
crease in respiratory rate which accel- 
erates the return of venous blood to the 
right side of the heart, which in turn 
increases the pulmonary congestion, 
thereby promoting the possibilities for 
continuation of coughing. A vicious cycle 
may be instituted which, unless inter- 
rupted, may progress to pulmonary 
edema and end fatally. — Ed ) Left ven- 
tricular failure of severe degree gives 
rise to acute pulmonary edema ; and 
pronounced left ventricular failure often 
eventually leads to failure of the right ven- 
tricle with engorgement of the neck \ eins, 
peripheral edema, enlargement of the 
liver, and possibly ascites and anasarca. 

Incidence and Etiology — All but 17 
of the 154 patients in Bedford's series 
were consecutue cases seen in practice. 
There were 119 males and 35 females — 
a ratio of just o\er 3 1, corresponding 
closely to the sex-incidence of angina 
pectoris , the ages ranged from 35 to 82, 
the av erage age at the onset of symptoms 
being 60^1. years Three common forms 
of heart disease predispose to left ven- 
tricular failure — namely, hypertension, 
coronary arteriosclerosis, and aortic 
disease, of w'hich hypertension is pre- 
dominant Of the 132 patients with 
paroxysmal dyspnea, 111 (84 per cent) 


had arterial hypertension ; angina pec- 
toris or coronary thrombosis was present 
in 54 cases (41 per cent), of which 43 
also had hypertension ; aortic disease was 
present in 21 cases (16 per cent), 18 of 
whom had aortic insufficiency and 3 
aortic stenosis. In the nonparoxysmal 
group of 22 cases, coronary thrombosis 
occurred in 18, arterial hypertension in 
12, and aortic insufficiency in 1. 

Left ventricular failure and angina 
pectoris are found in the same etiological 
types of heart disease — often in the same 
patient, when the dyspneic usually suc- 
ceeds the painful phase. In coronary 
thrombosis pain and dyspnea may occur 
simultaneously, and acute pulmonary 
edema at times develops within a few 
hours of the onset of pain. Apart from 
coronary thrombosis, pulmonaiy edema 
may follow any severe attack of angina 
pectoris, especially the nocturnal t>T>e 
and in syphilitic cases. As observed by 
Pratt in 1926, an attack regarded as 
angina pectoris with dyspnea by 1 
observer might by another be called car- 
diac asthma with pain. 

Clinical Features — The dominant 
clinical manifestation of left ventricular 
failure is pulmonaiw’ congestion and 
edema, which may \ar)’ in degree from 
bcattered basal crepitations to gross wa- 
terlogging of the lungs and hydrothorax. 
The symptoms varj' in severity from 
nocturnal cough and slight wheezing to 
severe dyspnea and asphyxia. As severe 
bronchial spasm is an inconstant feature 
of the attacks, the term “cardiac asthma” 
is not generally applicable. The clinical 
manifestations of left v eiitricular failure 
are grouped by Bedford as follow s . ( 1 ) 
Paro.xv smal pulmonary congestion; r2) 
pulmonarv congestion of effort, and i 3 ) 
chronic pulmonary congestion 

1 Paroxysmal Pulmonary Congestion — 
I shall first describe an average kind of attack 
and then mention the common vanatinns 
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A man in the sixties, perhaps known to 
have hypertension or to be subject to anginal 
pain, becomes increasingly short-winded, yet 
by avoiding physical effort manages to lead 
a fairly normal life. Tired after a rather 
strenuous day, or perhaps after dining not 
wisely but too well, he retires to bed and to 
sleep, to be wakened in an hour or 2 with 
a feeling of anxiety and of oppression in the 
chest He sits up, or even seeks the window, 
for more air; his heart is pounding, he starts 
to cough, and soon he is suffocating and fight- 
ing for breath. 

Called from his bed, the doctor finds his 
patient a prey to distressing dyspnea, anxious, 
sweating, pale, and perhaps slightly cyanosed 
The pulse is full and bounding, rate 120 or 
more, and regular The blood pressure is high, 
especially the diastolic The breathing may be 
noisy, either from bronchial spasm or from 
bubbling bronchial sounds 
The heart is enlarged to the left, and at the 
apex gallop rhythm is both palpable and audi- 
ble We shall also find signs of pulmonary 
hypertension, such as palpable systolic pulsa- 
tion over the right ventricular conus and pul- 
monary arter\, succeeded by a distinct shock 
as the pulmonary valves close 

The chest is h} per-resonant and emphy- 
sematous, Ijronchial spasm is likely, and there 
are basal crepitations The cough, at first un- 
productive, is nc)w associated with a little 
frothv sputum, perhaps slightly bloodstained, 
and, if we examine the handkerchief which the 
patient invanably clasps, we shall note the 
charaLttristic “salmon spots” 

Tlie ci^rMcal veins are either invisible or 
fluctuating with respiration Examination of 
the lefis and back reveals no tiace of edema, 
but, if the attack has been a long one, or if it 
Is not the first, the liver edge may be palpable 
Morphine is given, and after an hour or so 
our patitnt is more comfortable, and we can 
leave him till the morning Then vve find him 
much better, though still breathless on nnwing, 
and wnth a rather quick pulse rate The blood 
pressure has fallen somewhat, though the dias- 
tolic level remains high, and, in taking it, we 
now^ have time to notice a definite alternation 
of the pulse 

There may still be rales and rhonchi in tht 
chest, but in a few days’ time, and after digi 
tabs, the lungs become dry, and our patient is 
anxious to get about again 
Minor attacks of pulmonary congestion cause 
nocturnal orthopnea and cough A patient may 


wake up once or more in the night with vague 
oppression in the chest, or with slight wheez- 
ing, quickly relieved by sitting upright, as often 
happens when those who use several pillows 
slip down in the bed during sleep. Another, 
not troubled unduly durmg the daytime, is 
liable to fits of coughing as soon as he lies 
down at night, with the result that his sleep is 
much disturbed. He may describe a curious 
tickling in the throat, due to laryngeal conges- 
tion or possibly of reflex origin. 

In more severe forms the feeling of oppres- 
sion in the chest at the start is often intense 
and may amount to acute pain Soon the 
whole chest is bubbling with fluid, and the 
patient becomes collapsed and cyanosed Pro- 
fuse expectoration of pink frothy fluid is the 
rule, but there are exceptions, and I have not 
infrequently seen a patient, with grossly water- 
logged lungs and deeply cyanosed, expectorate 
little or nothing This is the bronchoplegic 
form of attack described by Huchard — the 
coup de sang pnfmonaire In this condition of 
circulatory collapse combined with severe 
asphyxia a semicomatose state may supervene, 
and whatever the blood pressure at the start 
It quickly falls, and the pulse becomes small 
After these severe attacks pulmonary edema 
may persist for days or weeks, and a transient 
hydrothorax is not uncommon 

2 Pulmonary Congestion of Effort — In 
some patients paroxysmal dyspnea is provoked 
by effort or excitement during the daytime 
While liurrying, going uphill, or venturing out 
of doors from a warm room, they are pulled 
up suddenly by cough and dyspnea, which is 
not at once relieved by halting and continues 
until the chest is cleared by expectoration 
of bloodstained frothy sputum Gallavardin 
(1933, 1934) in particular has drawn atten- 
tion to this kind of pulmonary edema, which 
occurs more commonly in patients with mitral 
stenosis, subject to paroxysmal dyspnea or 
pulmonary hemorrhage, than in left ventricular 
failure Effort edema may be no more than 
a sudden aggravation of pre-existing pulmo- 
nary congestion, or it may occur in those whose 
lungs are usually dry. Gallavardin also de- 
scribes pulmonary edema of effort in patients 
with angina pectoris and advanced coronary 
disease, at first they are pulled up by pain 
alone, but later, as the myocardium deteri- 
orates, the effort pain is accompanied by dysp- 
nea and bloodstained expectoration 

3 Chronic Pulmonary Congestion — 
After an attack of nocturnal dyspnea the 
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lungs may dry up quickly, or, if they do not, 
right-sided failure may follow, bringing some 
relief to the lungs There remains a group 
of cases in which pulmonary congestion per- 
sists, without appreciable systemic engorge- 
ment and with a normal venous pressure. In 
other patients chronic pulmonary congestion 
develops insidiously, without nocturnal parox- 
ysms, and may persist for months or excep- 
tionally for more than a year, without any 
signs of systemic congestion. They may suffer 
from some degree of nocturnal orthopnea and 
are liable to cough and hemoptysis, but because 
of the absence of systemic edema they are 
often thought to have bronchitis. 

The effect of treatment must be admitted. 
Now that mercurial diuretics are regularly 
used in the treatment of pulmonary edema, 
many patients are probably kept systemically 
dry who would otherwise become dropsical ; 
hence in them left-sided failure is artificially 
maintained This is not necessarily so, for 
long ago Huchard described this chronic pul- 
monary edema, persisting for months or years 
and often mistaken for bronchitis 

Pulmonary congestion due to left ven- 
tricular failure may involve the pleura, 
and hydrothorax is by no means rare ; it 
IS usually left-sided, or if bilateral, larger 
on the left. Hydrothorax may quickly 
subside \\ ith rest and treatment, and will 
often be missed unless specially sought, 
or unless x-ray examination is promptly 
made. 

In the early stages of left ventricular 
failure, pulmonary hx’pertension may be 
recognized on x-ray examination by an 
increase m the size and density of the 
arterial shadows in the lung roots, which 
remain sharply defined There may be 
prominence of the pulmonary trunk, with 
the result th.it the heart becomes “mi- 
tralized,” though this belongs rather to 
the later stages Immediately after an 
attack of acute pulmonary edema, the 
large dense hilar shadows are sur- 
rounded by a foggy zone, and only the 
peripheral lung fields remain clear. Pul- 
monary edema starts at the lung roots 
and later gravitates to the bases, hence. 


x-ray evidence of pulmonary congestion 
precedes the clinical signs. 

In left ventricular failure tachycardia 
is the rule, often preceding the onset of 
dyspnea. And at the onset of paroxys- 
mal dyspnea the blood pressure often 
rises — with the diastolic pressure dis- 
proportionately high. Gallop rhythm was 
present in about half of Bedford’s cases, 
and pulsus altemans in a third; both of 
which conditions are more common in 
hypertensive cases than in those with 
normal or low blood pressure. Almost 
invariably the cardiac rhythm is regular, 
apart from premature contractions. Par- 
oxysmal auricular fibrillation occasion- 
ally occurs; and at times established 
fibrillation follows the attacks of dyspnea, 
but the onset of the typical syndrome 
of paroxysmal dyspnea never has been 
observed during the course of established 
fibnllation. The electrocardiogram is 
almost invariably abnormal in left ven- 
tricular failure in contrast to angina 
pectoris, in which the tracings are 
normal in about 40 per cent of cases. 
The commonest electrocardiographic pat- 
tern IS left ventricular predominance 
combined with inversion of the T-wave 
in Lead I or in Leads I and II — which 
was found in 41 per cent of Bedford’s 
cases in which electrocardiograms were 
taken Bundle branch block occurred in 
17 per cent of the cases. 

In isolated left ventricular failure the 
systcmtc circulation is little if at all 
affected, as proved by a normal or in- 
creased velocity of peripheral \enous 
flow, a normal arteriovenous oxygen dif- 
ference, and a normal venous pressure. 
In the pulmonary circulation, ho\ve\er, 
the presence of stasis is show-n b\ dimin- 
ished velocity of blood flow, a reduced 
vital capacity, and an increased blood 
content of the lungs. During a paroxysm 
of dyspnea the cardiac output is usually 
unchanged or decreased, but never in- 
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creased; and, if pulmonary edema be- 
comes severe, the oxygen saturation of 
the arterial blood is lowered. The circu- 
lation time between arm and tongue, 
determined by the decholin method, is 
always increased in left-sided heart fail- 
ure , usually it is well above 20 seconds 
(normal 10 to 17 seconds). (Decholin, a 
preparation of dihydrochloric acid, pro- 
duces a sudden intensely bitter taste 
upon arrival in the mouth. — Ed.) The 
arm-to-lung circulation time — measured 
by injecting 5 minims (0.3 cc ) of ether 
into an antecubital vein and timing its 
arrival at the lung by the patient’s per- 
ception of its odor — remains normal in 
the early stages of left-sided failure, but 
with gross pulmonary engorgement it 
may be prolonged. The normal ether time 
is 4 to 8 seconds By subtracting the 
ether (arni-to-Iung) from the decholin 
time (arm-to-tongue) an index of the 
pulmonary circulation time (lung-to- 
tongue ) is obtained, which is always pro- 
longed m left ventricular failure (the 
normal being 4^’2 to 10 seconds) 

Diagnosis — “Once it is appreciated 
that, in conditions of left \entricular 
strain, pulmonary congestion may be the 
first and only objective sign of heart 
failure, diagnosis is rarely dilticult The 
onset of bronchitis or asthma for the first 
time m a m.in over 50 should at once 
suggest a careful scrutiny of the heart 
for e\ idence of hy]iertension, angina pec- 
toris, and aortic disease. AVhen, in such 
a case, cough and dyspnea are mainly 
nocturnal, especially if there is orthopnea 
or hcinoptvsis, a cardiac origin is likely 
Radiography is of great help, for it may 
disclose both cardiac enlargement and 
pulmonary congestion, and at the same 
time it permits the exclusion of mtratho- 
racic neoplasm and chronic lung disease. 

“Occasionally there is real difficulty in 
distinguishing between bronchial and 
cardiac asthma; if so, estimation of the 


arm-to-tongue circulation time by de- 
cholin will be decisive. In asthma and 
emphysema the arm-to-tongue time is 
normal or slightly shortened, but in 
paroxysmal cardiac dyspnea it is always 
prolonged during or near the paroxysm. 
The electrocardiogram is rarely normal 
in left ventricular failure, and it may 
provide objective evidence of myocardial 
disease when clinical signs are lacking.” 

Course and Prognosis — When pul- 
monary congestion is paroxysmal, prompt 
treatment may prevent or delay further 
paroxysms, but sooner or later they will 
recur, until eventually pulmonary con- 
gestion persists Right ventricular fail- 
ure may follow a single severe attack 
of pulmonary edema or be delayed for 
months or years. As a rule, paroxysmal 
dyspnea ceases with the onset of failure 
of the right ventricle or of auricular 
fibrillation, but may return if systemic 
congestion is relieved by treatment. Not 
a few patients die suddenly, quite apart 
from the paroxysms, and others succumb 
to coronary thrombosis, or to a cerebral 
vascular accident The average duration 
of life after the onset of paroxysmal 
dyspnea in the 96 fatal cases in Bedford’s 
series was 12 2 months , a third of these 
died witliin 6 months, over half within 
a year, and 85 per cent within 2 years 
In 33 patients still living, the average 
duration of life to date is 20.8 months, 
which figure is unduly influenced by 2 
patients who have lived 13 and 10)4 
years, respectively The average duration 
of life in paroxysmal dyspnea is far 
shorter than in angina pectoris and 
slightly shorter than in coronary throm- 
bosis. The prognosis in left ventricular 
failure is unquestionably influenced by 
treatment, and those live longest who 
receive prompt and adequate treatment 
at the start and continue under regular 
supervision 



CARDIOVASCULAR SYSTEM 


57 


Treatment — Immediate Treatment 
— The first step in the treatment of 
paroxysmal dyspnea should be directed 
toward diminishing the excitability of 
the respiratory center by the immediate 
administration of morphine sulfate in 
dosage of ^ grain (0.015 Gm.) hypo- 
dermically. Atropine usually is admin- 
istered along with morphine, but Bed- 
ford does not feel that this combination 
is superior to morphine alone. Morphine 
often is withheld in the presence of cya- 
nosis or collapse, but these symptoms 
should not contraindicate its use. In Bed- 
ford’s opinion adrenalin should never 
be given, for it is as likely to do harm 
as good 

The next step in treatment is the 
relief of pulmonary congestion, which 
can most quickly be affected by venesec- 
tion. Whenever there is gross edema of 
the lungs or much cyanosis, 15 to 20 
ounces of blood should be removed by 
venesection. Kenostasis, effected by the 
application of tourniquets or blood pres- 
sure armlets to the proximal ends of 
the limbs to reduce the venous return 
to the right heart, has been recommended 
as an alternative to venesection, but it 
appears clumsy and ineffective compared 
with venesection In the average case of 
parox\smal d>spnea oxygen inhalation 
IS not required and often causes unnec- 
essary alarm to the patient The indica- 
tion for o.wgen is c}anusis, and then it 
should be administered continuously. 

Later Treatment — As in all forms 
of heart failure, rest in bed is essential 
and must be of adequate duration Bear- 
ing in mind the gra\e significance of 
paroxysmal d\spnea, at least a month’s 
confinement to bed is not too long Digi- 
talis in therapeutic dosage is of great 
value in paroxysmal dyspnea Mercurial 
diuretics, combined with the usual re- 
striction of £uid and salt intake, are 
most effective in dehydrating the lungs 


and increasing the vital capacity. Bed- 
ford tells of the dramatic effect of salyr- 
gan in the case of a hypertensive patient 
who for 2 weeks had l>een tortured by 
nocturnal dyspnea without trace of sys- 
temic edema; and then after a profuse 
diuresis he slept peacefully at night for 
several months. 

After nocturnal dyspnea is relieved, 
morphine may be replaced by an opiate 
given by mouth, and later a nightly dose 
of a barbituric acid derivative, such 
as luminal, will suffice. When the initial 
period of rest in bed is over, patients 
with left ventricular failure require care- 
ful supervision and should lead a much 
less active life. The evening meal should 
be light and a sedative always should 
be available. It is often wise to continue 
weekly injections of a mercurial diuretic 
for a time, or at least to reinstitute them 
as soon as moist sounds again appear 
in the lung bases. A few days in bed 
and a nightly opiate will often prevent 
the return of nocturnal dyspnea 

Acute Pulmonary Edema 

Positive Pressure Respiration in 
Treatment — In an experimental and 
clinical study of acute pulmonary edema, 
A. L. Barach, J. Alartin and IVI. Eck- 
man-- discuss its pathogenesis and the 
value of positive pressure respiration in 
treatment. The factors involved in the 
patliogenesis of acute edema of the lungs 
ma_\ be listed as follows' fl) Left ven- 
tricular failure; (2) increased permea- 
bilitv of the ]iulmonar\ capillaries; (3) 
(ill a ])erNi',ting pathulogicallv tkcated 
negatue pressure witliin the chest, or 
(b) an abrupt termination of e.xpiratory 
effort and a consequent loss of the back- 
ward pressure on the pulmonar^ capil- 
laries 

In cases of respiratory obstruction the 
pathologically elevated negative pressure 
within the chest exerts a suction action 
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on the pulmonary capillaries, resulting 
in a tendency to ooze serum through 
their walls. Expiration against a con- 
stricted bronchial passage maintains a 
backward pressure against the pulmo- 
nary capillary wall, inhibiting the leak- 
age of edema fluid. Therefore, in patients 
with pronounced asthma the use of mor- 
phine in doses which markedly diminish 
the respiratory effort has the danger 
of precipitating edema of the lungs. Also, 
the sudden development of pulmonary 
edema after aspiration of pleural effu- 
sion may be due at least in part to sud- 
den removal of relative positive pressure 
and exposure of certain lung alveoli to 
resumption of negative pressure The 
expiratory grunt in lobar pneumonia has 
the physiological advantage of maintain- 
ing increased positive pressure against 
the alveolar capillaries at the beginning 
of expiration, thus preventing pulmo- 
nary edema And patients with emphy- 
sema frequently partially close their lips 
during expiration and find that their 
breathing is much easier than when the 
mouth is open In the treatment of pa- 
tients with chronic asthma of moderate 
degree, increased resistance to the egress 
of air during expiration by this proced- 
ure for 3 to 5 minutes often may ter- 
minate an attack of wheezing, indicating 
that the backward distending pressure 
on the bronchioles tends to keep them 
patent. 

In 8 clinical cases inhalation of Ae/ium 
and oxygen, or oxygen alone, under 
positive pressure applied continuously 
throughout the respirator} cwcle (which 
metliod has been described in detail by 
A L Barach-'^) effected a swift clearance 
of edema and a betterment of the state 
of circulation. The positive pressure 
was achieved by means of a closed circuit 
apparatus in which the ventilation and 
pressure are produced by a motor blower 
unit capable of maintaining a pressure 


as high as 10 cm. of water; a hood, 
making closure at the neck, modeled 
after the Benedict helmet metabolism ap- 
paratus, was employed Positive pressure 
decreases the amount of blood entering 
the right heart, and in that way dimin- 
ishes pulmonary congestion and facili- 
tates the clearing of pulmonary edema. 
When the lungs are distended from with- 
out by positive pressure, there are the 
additional effects: (a) Lowering of the 
negative pressure within the chest dur- 
ing inspiration; and (5) a direct oppos- 
ing physical pressure on the pulmonary 
capillaries, especially during expiration. 
When pulmonary edema is due to irri- 
tation and inflammation, resulting from 
an increased permeability of the pul- 
monary capillary walls, positive pressure 
respiration is at times less effective in 
clearing the signs of edema. 

Auricular Fibrillation and Flutter 

Treatment — Administration of 

Digitalis — G Fahr--^ states that at pres- 
ent digitalis is standardized according to 
the U S P XI so that 10 minims (0 65 
cc ) of the tincture or 1 gram (0 065 
(jin ) of the powdered leaf is 1 Hatcher- 
Brod} cat unit, whereas in the previous 
editions of the U S Pharmacopeia 15 
minims (1 cc.) of tincture or 1)4 grains 
(0 I Gm ) of the powdered leaf con- 
tained 1 cat unit In other words, 1)4 
grains (0 1 Gm.) of the standard U. S. 
P XI powder is equivalent to 16 
Hatcher-Brody cat unit. One cat unit 
of U. S P XI powdered leaf to each 
10 pounds (4 5 kg ) of body weight 
when fixed m the body gives very nearly 
the optimal effect in lowering the ven- 
tricular rate in auricular fibrillation As 
a rule, that amount is perfectly safe 
And if it should not bring about the 
desired therapeutic effect, from 10 to 
30 per cent increase in dosage usually 
will. If toxic manifestations occur, ad- 
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ministration of the drug should be dis- 
continued for from 24 to 72 hours. 

Certain individuals are sensitive to 
digitalis, and therefore reduction of the 
ventricular rate may be difficult because 
of the incidence of nausea, vomiting and 
extrasystoles. The appearance of coupled 
beats during the course of digitalis treat- 
ment is a toxic manifestation calling for 
immediate discontinuance of the drug 
until the extrasystoles disappear. The 
ventricular rate should never be reduced 
below 60 per minute, since a rate below 
that level decreases the efficiency of the 
heart action. A small number of adult 
patients, usually those with coronary ar- 
tery disease or with other disease which 
reduces conduction through the bundle 
of His, will require less than the calcu- 
lated optimum dose. Such individuals 
frequently show apical rates of 100 or 
less per minute before any digitalis has 
been given. In hyperthyroidism, digitalis 
usually fails to lower the ventricular 
rate; in such e\ent a compound solu- 
tion of iodine should be administered, 
and surgical operation should be per- 
formed when safe .After thyroidectomy, 
auricular fibrillation disappears in more 
than 50 per cent of the cases In toxic 
conditions associated with fever, caution 
should be exercised in the administration 
of digitalis 

.After the stage of optimum digitalis 
effect has been attained, a daiK dose of 
1 cat unit is necessary to maintain the 
benefit, since appro.ximately that amount 
of digitalis IS removed from the body 
each clay Doses of digitalis of this size 
do not reduce the volume flow through 
the coronary arteries nor injure the myo- 
cardium In fact, 1 cat unit a day may 
be given to a 150-pound (68 kg ) jialient 
for years without danger If vomiting 
necessitates rectal administration, similar 
dosage may be given as in the case of oral 
administration ( Since administration of 


digitalis by rectum is apt to prove irri- 
tating, intravenous or intramuscular 
injection is preferred by most clinicians 
when the patient is unable to take the 
drug by mouth because of vomiting, coma 
or inability to swallow. — E d.) 

In myocardial failure of moderate de- 
gree, 7 days may be taken to bring about 
optimum digitalization. In such event 21 
cat units are necessary for a patient weigh- 
ing 150 pounds (68 kg.) — 15 cat units 
being necessary for the optimal amount to 
be fixed in the body and 6 cat units being 
required to replenish the loss of digitalis 
during the 6 days following the day on 
which the drug is first given. If the 
ventricular rate is above 70 per minute 
on the patient’s return (resting quietly 
in the examining room), 2 cat units are 
given daily until the heart rate is be- 
tween 60 and 70 per minute. After the 
latter rate has been attained, 1 cat unit 
is given each day. In dispensary practice 
the calculated optimum amount often 
is given within a shorter period if the 
degree of failure is quite severe. For 
example, 17 cat units may be given to a 
patient weighing 150 pounds (68 kg.) 
over a 3-day period ; and on the patient’s 
return on the third day 1 or 2 cat units 
are prescribed daily for the next 3 days 
depending upon whether the ventricular 
rate is close to 60 or 70, or is higher. 

In hospital practice 15 cat units usually 
are given to a 150-pound ("68 kg ) patient 
within the first 32 hours, one-third of the 
calculated amount being given at once 
and (tne-si.xth e^ery 8 hours for 4 doses. 
Thereafter a daily dn\e of 1 or 2 cat 
units Is administered dejiending upon 
the \entricular rate (Before prescribing 
large doses of digitalis it is important to 
make certain as to whether or not any 
digitalis preparation has been taken dur- 
ing the 2 w eeks immediately preced- 
ing, in order that the size of the dose 
may he regulated accordingly — Ed) In 
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case of overwhelming heart failure with 
auricular fibrillation and a high ventricu- 
lar rate of 150 to 200 per minute, the 
drug is administered intravenously. In 
Fahr’s opinion preparations of digitalis 
lanata are good for this purpose, al- 
though ampoules of well-known prepara- 
tions, such as digalen or digifolin, or 
even tincture of digitalis diluted with 
saline solution, may be used. Eight cat 
units of digitalis purpurea may be given 
safely at 1 intravenous injection to a 
patient weighing 150 pounds (68 kg.), 
which dosage is equivalent to 1 milligram 
of digilanid C or 1 milligram of digoxin 
(preparations of digitalis lanata). 

Potency of Digitalis Preparations of 
1936 Pharmacopeia — In a paper dealing 
with the potency of digitalis preparations 
of the Pharmacopeia of 1936 (eleventh 
revision), C. W. Edmunds-^ explains 
that U. S P. XI digitalis is from 25 
to 30 per cent stronger than the digitalis 
of the 1926 U. S. P. X, and that state- 
ments to the effect that the strength of 
digitalis preparations has been increased 
SO to 70 per cent, as expressed by G 
Fahr-'*' and other investigators, are 
erroneous — being based in most, if not 
all, instances on faulty assay technic or 
calculations. To convert U S P. digi- 
talis (frog) units into cat units is not 
safe, because there has not been suffi- 
cient study of tiie relationship between 
the results obtained by the 2 methods ; 
and, furtlierniore, the fact must be rec- 
ognised that 0 744 Gm of the U S P 
XI reference or standard powder-^ is 
equivalent in potency to 1 Gm of the 
international powder The increase in 
strength has arisen from the fact that the 
international standard digitalis pow’der 
has been adopted as the standard for 
the United States in order to secure, 
as far as possible, international uniform- 
ity in the potency of the drug. The in- 
crease in the potency of the official 


preparations must be taken into consid- 
eration by the physician, especially when 
inducing rapid digitalization by the ad- 
ministration of large doses at relatively 
short intervals. It is also well for the 
physician to advise each patient to ad- 
here to the use of a certain brand of 
digitalis. 

Administration of Quinidine — In 
the treatment of auricular fibrillation not 
associated with serious organic heart 
disease, quinidine is the drug of choice. 
Such attacks may be precipitated by 
severe physical exertion, great excite- 
ment or emotion, drinking bouts, infec- 
tious disease, drugs, and chemicals. The 
outlook in these cases usually is excel- 
lent; but occasionally heart failure will 
develop even though there is no evidence 
of organic heart disease. As a rule, nor- 
mal rhythm can be restored by the use 
of quinidine. 

Many competent cardiologists warn 
against the use or over-emphasize the 
dangers of quinidine in the treatment of 
auricular fibrillation accompanied by or- 
ganic disease of the heart. As the drug 
exerts a toxic action on the heart mus- 
cle, it cannot be denied that there are 
grave dangers inherent in its use Be- 
cause of the fact that quinidine decreases 
the strength of the contraction of the 
heart muscle, its use in cases of auricular 
fibrillation complicated with serious or- 
ganic heart disease or myocardial failure 
must be preceded by thorough digitaliza- 
tion of the heart The ventricular rate 
sliould be reduced by the administration 
of digitalis to about 60 or 70 per minute 
for a period of approximately 2 weeks 
before instituting quinidine therapy. In 
cases with severe myocardial failure a 
longer period should be allowed to 
elapse before administration of quinidine 
The commonest toxic manifestations of 
quinidine are epigastric distress, nausea, 
vomiting, headache, diarrhea, ringing in 
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the ears, palpitation and apprehension. 
Embolism is a danger which at times 
occurs; other dangers, rarely encoun- 
tered, are asystole, syncope, and epilepti- 
form convulsions. When evidence of digi- 
talis poisoning is presented, quinidine 
should not be given in doses larger 
than IS grains (1.0 Gm.) a day because 
of the danger of serious summation of 
the toxic effects of both drugs. 

A trial of quinidine is recommended 
by Fahr in cases of mitral stenosis with 
auricular fibrillation in which the total 
transverse diameter of the heart is not 
enlarged more than 20 per cent, and 
when the abnormal rhythm has not been 
present for more than 6 months. In 
these cases the use of quinidine must be 
preceded by digitalization, and circula- 
tory efficiency should be restored for 2 
weeks before beginning quinidine ther- 
apy. It has been demonstrated by A. 
C. Kerkhof-* and other investigators 
that the efficiency of the heart is in- 
creased 25 per cent m mitral stenosis 
with auricular fibrillation when regular 
beating of the auricles is restored, even 
though the heart has been kept at an 
optimum rate by the use of digitalis dur- 
ing the period of fibrillation Quinidine 
therapy may be attended b} benefit also 
m auricular fibrillation associated with 
hypertensive heart disease and coronary 
arteriosclerosis. 

(In the experience of Maurice Camp- 
bell and F. W. Gordon-*-' in fibrillation 
without mitral stenosis or goiter “after- 
treatment IS not generally needed for 
more than 3 months, but if relapse occurs 
on omitting quinidine, a second course 
should be given, and, if successful, 
quinidine should be continued for longer 

. The case is not suitable (for quini- 
dme therapy) if there has been gross 
congestive failure or if any signs of fail- 
ure persist after treatment with rest 
and digitalis, or if the heart is greatly 


enlarged (more than 14.0 cm. maximum 
transverse diameter in a patient of about 
10 stone), or if fibrillation has been 
established for 6 months. The presence 
of any 1 of these 3 usually means 
that treatment with digitalis should be 
preferred. In intermediate cases the de- 
cision will be made according to how 
nearly they fall into 1 or other of these 
groups. When there is mitral stenosis, 
these conditions must be strictly ob- 
served. Least attention need be paid to 
them if fibrillation is due to goiter, as, 
if necessary, partial thyroidectomy will 
convert an unfavorable case into one 
favorable for quinidine.” — Ed.) 

Quinidine in 2 or 3 grain (0.13 or 
0.2 Gm ) tablets is administered by 
Fahr, as follow'S • One tablet is given 
on the first day to test for idiosyncrasy 
to the drug; the next morning 1 tablet 
is given at S and another at 9 o’clock; 
on the third day 1 tablet is given at 
3, another at 9. and another at 10 a m 
The dosage is increased 1 tablet a day, 
all the tablets being given at S, 9 and 
10 A M. ( Many cardiologists prefer 
giving quinidine in dosage of 6 grains 
( 0 4 Gm. ) every 4 hours tliroughout the 
24-hour period, with omission of 1 pe- 
riod during the night — Ed ) A total 
of 36 grams (2 3 Gm ) a day may be 
gnen; but the inexperienced ph\sician 
should stop at a daily dose of 24 grains 
(15 Gm ). with which regular rh\thm 
will be restored in at least 50 per cent 
of all cases After the restoration of nor- 
mal rhythm, 9 grams (06 Gm ) should 
be prescribed daily as long as possible 
for its maintenance ; and if rather severe 
myocardial failure was present before 
beginning digitalis therapi . 1 cat unit 
of digitalis should be gnen daily m ad- 
dition to the 9 grain^ COO Gm i of quini- 
dine During the treatment the jiatient 
should be in a hospital or at home with 
a nurse to observe the pulse ami general 
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condition until the pulse becomes reg- 
ular. 

In auricular flutter in which the ven- 
tricular rate is between 130 and 160 
beats a minute (due to 2:1 heart block 
— which as a rule is present) the ven- 
tricular rate usually can be reduced by 
administration of digitalis in therapeutic 
doses. Such treatment usually brings 
about 3:1 or 4-1 block, the rate becom- 
ing somewhat irregular due to a shift- 
ing from 1 type of block to the other, 
the optimum ventricular rate being be- 
tween 60 and 70 per minute; and in 
about 90 per cent of cases the auricular 
flutter will change to auricular fibrilla- 
tion if this state of digitalization is 
kept up for a week or 2. In cases in 
which fibrillation does not develop after 
digitalization and in those in which 
fibrillation is not followed by regular 
rhythm after digitalis has been discon- 
tinued. the use of quinidine is advisable. 
The percentage of success in bringing 
about return of normal cardiac mecha- 
nism with quinidine is no greater in 
auricular flutter than in fibrillation. When 
the condition remains refractory, it is 
necessary to continue with digitalis ther- 
apy in order to block the conduction be- 
tween the auricles and ventricles. When 
other methods fail, acetyl-beta-methyl- 
choline ( mecholyl ) in doses of to 
grain (30 to 50 mg) subcutaneously 
— as recommended by 1. Starr, Jr®°— 
wall occasionally restore regular sinus 
rhythm. 

Extrasystoles 

Serious organic heart disease is not 
present m most cases of extrasystoles 
(premature beats). Unless their inci- 
dence IS greater than 12 per minute, 
the efficiency of the heart is not adversely 
affected. Extrasystoles not associated 
with organic heart disease usually are 
found in nervous, worried or apprehen- 
sive individuals. The patient usually does 


not suffer from symptoms of cardiac 
failure, but is merely embarrassed and 
frightened by the “skipping” or “pal- 
pitation.” Treatment in these cases re- 
quires first of all reassurance that the 
condition is not serious; worry and un- 
due fatigue must be removed; tobacco 
or coffee must be prohibited ; sedatives, 
such as bromides, barbiturates or co- 
deine, may be necessary to reduce ex- 
citability; and a change of environment 
is often useful. Frequently extrasystoles 
are associated with flatulence, which at 
times can be relieved by lying on the left 
side with subsequent disappearance of 
the extrasystoles. When these measures 
fail, quinidine, either alone or with 
strychnine gram — 2 mg ), 3 times 

a day, frequently will abolish the irregu- 
larity. Quinidine should be given in doses 
of 3 grains (0 2 Gm ), 3 times a day, 
increasing to 4 times a day, or even to 
4 grains (0.26 Gm.), 3 times a day. 

Extrasystoles are found in at least 
10 per cent of all cases of coronary 
thrombosis, m which condition they are 
of grave significance and quinidine must 
be given (in doses of 3 grains — 0 2 Gm 
— every 2 or 3 hours for 3 or 4 doses) 
to prevent the appearance of ventricular 
tachycardia If the extrasystoles disap- 
pear, quinidine may be repeated after 
6 to 8 hours to prevent recurrence As 
digitalis predisposes to the incidence of 
extrasystoles and ventricular tachycardia 
in coronary thrombosis, it should not 
be administered unless auricular fibril- 
lation or flutter with ventricular rate 
above 95 or moderately severe myocar- 
dial failure is present 

Paroxysmal Tachycardia 

Treatment — An attack of paroxysmal 
tachycardia may have serious conse- 
quences in a patient with advanced car- 
diac disease. Fahr has had more success 
in preventing auricular or auriculoven- 
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tricular nodal paroxysmal tachycardia 
with digitalis than with quinidine. In 
treatment of an attack, an ice bag over 
the precordiiini proves of advantage. And 
pressure on the carotid sinus, effected 
by placing the second and third fingers 
over the carotid artery at the level of the 
thyroid cartilage and pressing the artery 
very firmly back against the transverse 
process of the cervical vertebra, occasion- 
ally stops an attack. This should be tried 
first on the right carotid and then on the 
left, and if it does not prove successful, 
pressure on the eyeballs may be tried. 
Sometimes the patient can stop an attack 
by taking a deep inspiration, closing the 
glottis, and attempting to exhale forcibly. 
A feather, or tongue depressor pressed 
or rubbed against the posterior pharynx 
as to provoke vomiting also will occa- 
sionally terminate an attack. The admin- 
istration of from 1 to 2 drams (3.8 to 
7.5 cc.) of fresh syrup oi ipecac to cause 
nausea and vomiting — as recommended 
by S. Weiss and H. B. Sprague'*^ — often 
proves efficacious; and if the desired ef- 
fect is not obtained after 45 minutes, the 
dose may be repeated or slightly in- 
creased One-third ounce (10 cc ) of 
digalen or digifolin administered intra- 
venously in 1 or 2 doses to a patient 
weighing 150 pounds (68 kg ) also may 
prove successful in terminating atacks 
A cetyl-beta-methyl choline chloride 
(mecholyl) is probably the most certain 
of all drugs m the termination of attacks 
of paroxysmal tachycardia of auricular 
or aunculoventricular nodal origin The 
drug IS a powerful stimulator of the 
vagus nerve, and should not be used 
when there is a tendency to asthma It 
produces sweating, vomiting, and \aso- 
dilatation, and occasionally substernal 
pain and defecation A dose of % grain 
(20 mg ) is recommended for younger 
patients, and Y> grain (30 mg.) for older 
individuals. When the drug is adminis- 


tered subcutaneously, the patient should 
be lying down, since fainting may occur 
if sitting. If the attack does not stop in 
2 or 3 minutes, the dose is repeated. In 
the experience of Starr,^® the drug effect 
had to be supplemented with carotid 
sinus pressure in 20 per cent of the 
patients. 

Ventricular paroxysmal tachycardia is 
found most frequently in patients with 
coronary artery disease. It is not at all 
infrequent in coronary thrombosis, and 
may be the precursor of ventricular fibril- 
lation and death. Since digitalis increases 
the tendency to ventricular paroxy.iinal 
tachycardia (and probably to ventricular 
fibrillation), it should not be given in 
coronary artery thrombosis when that 
type of tachycardia is present. Quinidine 
should be administered: 3 grains (0.2 
Gm.) should be given by mouth first to 
test the patient for idiosyncrasy to the 
drug, and then if no untoward manifes- 
tations appear, 6 grains (0.4 Gm.) 
should be given an hour later; and if 
the tachycardia has not ceased by that 
time, it is well to wait 4 hours before 
repeating it, since the maximal effect on 
ventricular rate comes 4 hours after 
administration of the drug by mouth, and 
most attacks of ventricular tachycardia 
will cease with a total of 15 grains 
(1 Gm.) administered in this manner 
Fahr states that he has never failed to 
stop ventricular tachycardia with quini- 
dine (In a discusMon of Fahr’s paper. 
Dr. W. S Kerr, of San Francisco, spoke 
against the routine use of quinidine in 
paroxysmal ventricular tachycardia, on 
the ground that in a high percentage 
of cases there is present a serious vas- 
cular disease of the heart with block in 
the conduction system, and that since 
quinidine acts on the conduction sys- 
tem, tending to increase the degree of 
block, as well as on the muscle, the dan- 
gers of making the patient worse and 
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producing ventricular fibrillation are con- 
siderable. — E d.) 

Heart Block 

Treatment — In cases of partial auric- 
uloventricular heart block, atropine sul- 
fate in doses of Koo grain (0.6 mg.) 
will reduce sufficiently the block in the 
bundle of His that digitalis in moderate 
doses may be administered safely to in- 
crease myocardial efficiency. In complete 
auriculoventricular heart block, digitalis 
may be given without fear of reduction 
in ventricular rate. Epinephrine in dos- 
age of 5 to 10 minims (0.32 to 0.65 cc.), 
every 1 or 2 hours if necessary, subcu- 
taneoush' is most valuable in the preven- 
tion of the Adams-Stokes syndrome. At 
the time of asystole, there is no blood 
flow, and if asystole with syncope and 
convulsions last from 30 to 60 seconds, 
epinephrine, 3 to 5 minims (02 to 
0 3 cc ), must be given intracardially by 
injection in the fourth left interspace just 
lateral to the sternal border. Ephedrine 
hydrochloride in dosage of % gram 
( 0 048 Gni ) , 4 to 6 times a day, also is 
cjf \alue m the presence of attacks of 
-Vdams-.Stokes sjndrome. (The action 
Ilf ejihedrine is more gradual and pro- 
longed than that of epinephrine- — Ed.) 
\n electrocardiogram should be taken to 
determine whether the Adams-Stokes 
seizures might be due to runi> of ven- 
tricular fibrillation or of frustrate extra- 
si stole In such ei'ent, neither epineph- 
rine nor ephedrine should be given since 
these drugs only increase this tendency, 
but rather the use of qumidine is indi- 
cated The treatment of heart block is 
the least satisfactory treatment of any 
of the arrhythmias 

Electrocardiography 

Electrocardiographic Changes 
Caused by Induced AnoxemiaasaTest 
of Coronary Insufficiency— In search 


of an obj'ective test for the detection of 
coronary artery insufficiency, changes in 
the form of the electrocardiogram follow- 
ing the induction of generalized anoxemia 
have been studied by R. L. Levy, H. G. 
Bruenn and N. G. Russell, Jr.,^^ in 105 
persons (comprising 66 normals, 23 with 
disease of the coronary arteries, 11 in 
whom cardiac disease was suspected but 
doubtful, and 5 with severe anemia). The 
apparatus used enabled the subject to 
breathe a mixture of 10 per cent oxygen 
and 90 per cent nitrogen at the normal 
rate of pulmonary ventilation, without re- 
breathing. A tank containing 100 per cent 
oxygen was in the circuit, so that if nec- 
essary, by turning a needle valve, anox- 
emia could be quickly relieved. Observa- 
tions were made at least 2 hours after 
the last meal; the usual period of ob- 
servation was 20 minutes ; and a control 
4-lead electrocardiogram was made, with 
the apparatus m place before beginning 
the test, and additional tracings were 
taken at the end of 5, 10, 15, and 20 
minutes, as well as after 100 per cent 
nitrogen had been given for approxi- 
mately 1 minute, or until cyanosis was 
abolished. 

All of the patients became distinctly 
cyanotic while breathing 10 per cent oxy- 
gen None of the normal individuals and 
none of those with anemia experienced 
pain during anoxemia Of 17 patients 
with coronary sclerosis and spontaneous 
attacks of pain, all showed abnormal 
electrocardiographic response to the tests ; 
12 complained of pain after varying 
periods, which was relieved promptly by 
inhalation of 100 per cent oxygen. In 
6 patients with previous coronary occlu- 
sions and healed myocardial infarcts, the 
test yielded negative results ; 1 com- 
plained of pain and 1 of mild substernal 
pressure during the period of anoxemia 
The absence of changes in the form of 
the electrocardiograms of these 6 patients 
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may be regarded a^ indicating that tlie 
remaining coronary arteries were able to 
maintain an adequate flow of blood 
through the myocardium — in view of the 
fact that they were clinically well. In 
11 patients with suspected but doubtful 


coronary artery disease, the test was 
negative — confirming the clinical impres- 
sion that discomfort was not of cardiac 
origin. In the 5 patients with marked 
anemia but without signs of cardiac dis- 
ease, significant changes in the T-waves, 



8 


66 


MEDICINE 


comparable to those seen m the presence 
of coronary sclerosis, occurred in every 
instance. Anoxemia added to severe ane- 


mia brought about the same result, in this 
respect, as when added to ischemia; but 
pain was conspicuously absent, and also 
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in no case were the RS-T junctions dis- 
placed more than 1 millimeter. 

On the basis of 700 electrocardiograms 
taken during 1 12 tests, the following ten- 
tative criteria for normal and abnormal 
responses have been evolved : 

Normal — 1. The RS-T junction is not dis- 
placed more than 1 mm in any lead. 

2. The T waves tend to decrease in ampli- 
tude. 

3. Partial or complete reversal of the direc- 
tion of T in Lead I or Lead IV F, or both, in 
the absence of any RS-T displacement in these 
leads, is of uncertain significance. It was ob- 
served in 2 of 66 supposedly normal persons. 

4. Partial or complete reversal of the direc- 
tion of T in Lead II or Lead III, or both, even 
though associated with RS-T displacement of 
less than 1 mm., is of no significance. It was 
observed in 22 of 66 supposedly normal per- 
sons (see Fig. 3). 

Abnormal — 1 A change in the level of the 
RS-T junction of more than 1 mm in any 
lead, even though unassociated with changes 
in the T waves, is abnormal. Its importance is 
increased if combined with partial or complete 
reversal in the direction of T in Leads I or 
IV F, or both 

2 Partial or complete reversal in the direc- 
tion of T in Lead I is abnormal when asso- 
ciated with any displacement of the RS-T 
junction in this lead Such displacement may 
be as little as 0 S mm 

3 Complete reversal m the direction of T 
in Lead IV F* is ah\a>s abnormal 

4 Partial reversal of the direction of T in 
Lead IV F, associated wuth any displacement 
of the RS-T junction in this lead, is abnormal 
Such RS~T displacement may be as little as 
0 5 mm (see Fig 4). 

The level of oxygen saturation of the 
blood was variable. But there was no 
direct relationship between the degree of 
anoxemia and the magnitude of the 
changes seen in the electrocardiograms, 
nor did the duration of the test determine 
the extent of such changes For example, 
in certain patients complaining of pain 
at tlie end of 4 minutes, the clianges at 
this time were striking. Although alter- 
ations in the electrocardiograms appeared 
quickly, they tended to regress gradually ; 


even after 100 per cent oxygen had been 
breathed for a minute, the return to the 
form of the control record was usually 
incomplete. No serious untoward effects 
occurred. But because of 2 unpleasant 
reactions, it is suggested that the test 
should not be given to patients with car- 
diac insufficiency, and should not be re- 
peated in the same individual within 24 
hours. In a woman, aged 60 years, with 
symptoms of early cardiac insufficiency, 
on whom the test was performed twice 
within an hour, mild pulmonary edema 
occurred after the second period of anox- 
emia. And in a male, aged 56 years, with 
a history of dyspnea as well as pain and 
an electrocardiogram showing bundle 
branch block, there developed nonpro- 
ductive cough, scattered rales in the 
lungs and slight substernal pain after 
breathing 10 per cent oxygen for 7 min- 
utes. Prompt relief w^as afforded by the 
inhalation of 100 per cent oxygen. 

These studies suggest that changes in 
the form of the electrocardiogram occa- 
sioned by induced anoxemia may be used 
as a clinical test for insufficiency of the 
coronary circulation, whether this be 
manifest or latent. An index is afforded 
of the adequacy of the ‘‘coronary re- 
serve.’’ I'he test should be of value in 
distinguishing pain of coronary origin 
from pain in the chest due to other 
causes, as well as from pain referred 
from the abdomen Also it is possible 
that it can be employed to study the 
effect of drugs and various surgical pro- 
cedures on the efficiency of the coronary 
blood flow. 

In a previous studv, in which a similar 
breathing apparatus was employed with 
12 per cent oxygen and 88 per cent nitro- 
gen, which reduced the o\_\gen satura- 
tion of the arterial blood to a level rang- 
ing from 67 to 83 per cent, R L Levy. 
A. L Barach and H G Rruenn^^ con- 
cluded that cardiac pain induced by in- 
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duction o£ systemic oxygen want is not 
a reliable index for the detection of cor- 
onary insufficiency, partly because it rep- 
resents a subjective end point, and also 
because so many complex factors are 
concerned in its production. In none of 
11 patients without cardiac disease did 
pain occur ; and in 37 patients with heart 
disease there was no constant relation- 
ship between the occurrence of cardiac 
pain and changes in heart rate, respira- 
tory rate, blood pressure, venous pres- 
sure, circulation time, and the degree of 
arterial unsaturation. Pain occurred in- 
constantly in repeated tests, except in 2 
patients with aortic stenosis and in 1 
with advanced coronary disease ; and in 
2 patients with healed infarcts of the 
heart untoward effects w'ere observed, 
but both recovered promptly. The latter 
observations point out the danger of 
aeroplane flights for persons with dis- 
ease of the coronary arteries, as an oxy- 
gen concentration of 12 per cent is equiva- 
lent approximately to an altitude of 15, OCX) 
feet The study show ed that ox_\ gen want 
is an important and apparently the deter- 
mining factor in the causation of cardiac 
pain, and is most effective when the cor- 
onary blood flow IS 1 educed, and that 
ischemia and anoxemia complement each 
other synergisticall} as pam-inducmg 
agents m the heart, although neither is 
wholly effective alone In the incidence 
of pain, of particular imjjortance is the 
emotional status of the patient, as well as 
his usual abilitv to appreciate painful 
sensations; and other variables are the 
degree of sensitivity of the afferent nerve 
endings in the heart, the state of the 
nerve pathways which conduct pain 
impulses from the heart to the central 
nervous system, the total metabolism of 
the patient and the oxygen-carrying ca- 
pacity of the blood. The authors con- 
cluded that the induction of systemic 
oxygen want may prove to be useful as 


a test for coronary insufficiency, but for 
general use at this time it is not to be 
recommended. 

Electrocardiographic Changes 
Occurring with Alterations of Pos- 
ture — Definite changes in the appearance 
of the Q-R-S and T-waves of the electro- 
cardiogram on alteration of the posture 
from the dorsal recumbent to standing 
or sitting positions were observed by 
L. H. Sigler®^ in a study of 100 cases. 
The changes in the T-waves usually 
occurred independently or were differ- 
ent from those expected from the preced- 
ing Q-R-S complexes. In some cases, the 
changes were so marked as to make the 
electrocardiogram appear abnormal. The 
changes in the T-waves consisted of di- 
minished voltage, flattening, or actual 
conversion from a positive to a negative 
phase in 1 or more leads — usually occur- 
ring 111 the third lead or in the third and 
second leads (Fig 5) The changes 
occurred as frequently in normal as in 
diseased hearts In normal hearts there 
was a greater tendency for the electrical 
axis of the Q-R-S complex to shift to the 
right and of the T-wave to the left, wdiile 
in the diseased heart the tendency was of 
shifting to the left for the O-R-S and to 
the right for the T-wave. In most cases 
the changes did not conform to the theory 
of the Einthoven equilateral triangle, for 
the .shift in the electrical axis was not 
always as predicted from the supposed 
shift of the anatomical axis. The phe- 
nomenon may be explained on the theory 
that on alteration of body posture there 
occurs a change in contact of the adjacent 
conducting media with different portions 
of the heart, producing a variation in 
conduction 

In a group of 16 individuals, includ- 
ing normal subjects and patients with 
heart disease, the variations in the form 
of chest leads with change in posture 
have been studied by H. J Stewart and 
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R. L. Bailey.®^ The changes consisted 
chiefly of a decrease in the amplitude of 
the R- and T- waves, which varied con- 
cordantly, and. in many instances, a de- 
crease in the amplitude of the S-waves, 
as the subject’s posture was changed 
from supine, to sitting, to lying on the 
left side. In several cases, positive T- 
waves became diphasic, and diphasic 
T-waves became negative. The changes 
were more marked when the exploring 


was admitted to the hospital complaining 
of difficult breathing and cramping pains 
in the abdomen and extremities. An 
examination showed deep and rapid 
breathing and the typical carpopedal 
spasm of tetany, but revealed no abnor- 
mality of the heart or lungs. An electro- 
cardiogram, however, showed pronounced 
flattening of the T-waves. When the 
patient was reassured and persuaded to 
breathe normally, the symptoms rapidly 



Fig 5 — Changes in the T-wave in Leads II and III on change in posture. No appreciable 
changes in the Q-R-S complexes. A, Recumbent ; B, standing The electrocardiogram was obtained 
from a normal heart (Sigler* Am Heart J.) 


electrode was placed at the apex than 
when in the midsternal line at the level 
of the fourth intercostal space or halfw’ay 
between this point and the apex In 
every case the indifferent electrode was 
placed in the interscapular region Since 
m certain cases the change was sufficient 
to confuse or alter the interpretation of 
the electrocardiogram, account must be 
taken of the posture of the patient m tin- 
interpretation of precordial leads 

Effects of Alkalosis and of Acido- 
sis Upon the Human Electrocardio- 
gram — The finding of pronounced flat- 
tening of the T-w^aves m a 23-year-old 
male medical student with hysterical 
overventilation and tetany prompted an 
experimental investigation of the effects 
of alkalosis and acidosis on the human 
electrocardiogram by P. S Barker, E L 
Shrader and E Ronzoni The patient 


disappeared and on the following day his 
electrocardiogram w^as normal 

In 13 experiments made by Barker and 
his cow^orkers on 4 normal young adults 
in whom w’ell-developed tetany w^as pro- 
duced by voluntary overbreathing, the 
T-waves of Lead I became much smaller 
during the overbreathing, and in 10 in- 
stances T of Lead II became smaller. In 
2 instances, T of Leads II and III be- 
came slight!} taller, w Inle in 5 other 
exjieriments T of Lead HI became taller 
In nearly all of the experiments, the 
R-w’aves became smaller m Lead I and 
taller in Lead III In these experiments 
blood samples from the arm veins showed 
alkalosis — with a Inclrogen-ion concen- 
tration of 7.46 t(» 7 65 — at the height of 
the tetany. 

In 7 experiments on 4 subjects, m 
which moderate alkalosis was produced 
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by the administration of sodium bicar- 
bonate in single doses of 375 to 750 
grains (25 to 50 Gm.) by mouth, elec- 
trocardiographic changes usually were 
apparent within 2 or 3 hours, and were 
most pronounced 5 or 6 hours after the 
ingestion of sodium bicarbonate. In 5 of 
the 7 experiments, the alkalosis was ac- 
companied by a definite reduction in the 


became much taller immediately after 
the exercise, taller in all 3 leads in 3 
experiments, and in in Leads I and II 
in the other. The T-waves returned to 
approximately normal within 5 to 10 min- 
utes after the exercise, and in 2 experi- 
ments they were slightly smaller than 
normal from 10 to 15 minutes after 
the exercise while the venous blood still 




— Experiment 28, subject A A, Control B to /, Curves taken at hourly intervals 
ftillnuiner the in^^estion of 50 Gm of sodium bicarbonate Twenty-six hours later The pH of 
the venous blood ruse to 7 58, and the CO 2 combining power to 74 8 vol per cent (Barker, 
'^liridtr and Ronzoni Heart J) 

<iini)litu(k* of the T-WcUe.s uf tlie electro- 
canhogranis in Leads 1 and (I or in all 
3 leads (Fig 6) The electrocardio- 
graphic changes were not directly pro- 
portional to the degree of alkalosis 
Definite acidosis was j^roduced in 4 
subjects by exercise, consisting of run- 
ning up and down stairs until shortness 
of breath and fatigue were quite pro- 
nounced The hydrogen-ion concentra- 
tion of the venous blood fell to between 
7.12 and 7.18, and returned to approxi- 
mately normal within 15 to 30 minutes 
In the electrocardiograms, the T-waves 


showed evidence of acidosis. The R- 
waves changed but little The heart rate 
did not return to normal for 20 to 30 
minutes after the exercise 

Exercise of similar degree performed 
after large doses of sodium bicarbonate 
was followed by shortness of breath and 
fatigue of about the same degree as 
following exercise alone Mild acidosis 
produced by the ingestion of single 
large doses of ammonium chloride, 225 
to 375 grains (15 to 35 Gm.), caused 
the T-waves to become taller in all 3 
leads 
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Since pronounced degrees of addosis 
and alkalosis are relatively uncommon, 
the clinical application of these observa- 
tions is probably quite limited. However, 
they may offer an explanation for occa- 
sional electrocardiographic changes not 
otherwise understood. 

Electrocardiographic Changes In- 
duced by Taking Food — Changes in 
the electrocardiogram in 7 of 9 normal, 
healthy, young adults following an ordi- 
nary mixed meal have been reported by 
M. Gardberg and J. Olsen. Tracings 
were taken before, and again within 30 
minutes after the meal. The changes 
consisted of a 30 to 50 per cent decrease 
in the height of the T-waves in Lead I 
or III, or in all 3 leads. In 1 case, 
Tj was not only markedly lowered but 
became notched also ; and in another case 
T-i, which was previously upright, be- 
came inverted. The electrocardiographic 
changes were not related to change in 
the heart rate. The change does not 
reach its maximum until 1 hour after 
the food is taken, and persists at this 
lev el for 1 % to 2 hours. In no case did 
sufficient change in the electrical axis 
occur to explain the alterations in the 
height of the T-waves 

Subacute Bacterial Endocarditis 

For inanv vearN .^ubacute bacterial 
endocarditis has been considered prac- 
tically incurable That perhaps the time 
has come to change this conventional 
outlook is emphasized by J A Capps^'^ 
in a study of 139 cases, 11 of whom were 
living from 8 to 26 years after the onset 
of infection. It is possible that too much 
attention has been focused upon the sep- 
tic type of the disease, which nearly 
always has a fatal outcome, and that a 
group of patients with a mild degree of 
infection in which there is a chance of 
recovery has been overlooked. In Capps’ 
article the progress of our knowledge of 


the disease from its earliest discovery in 
1855 to our present-day conceptions, and 
the criteria for diagnosis are reviewed; 
and attention is called to variation in the 
incidence of disease from year to year, 
and to the impiortance of early recc^nition 
of mild cases and of prolonged rest in 
treatment. 

Streptococcus viridans commonly in- 
habits the throat, tonsils, sinuses, teeth, 
and intestinal tract, and less frequently 
the gall-bladder, bronchi, urinary bladder 
and genital organs. And a patient with 
an old rheumatic heart valve or a con- 
genital heart lesion is peculiarly vulner- 
able to subacute bacterial endocarditis. 
The incidence of the disease varies year 
after year. Few cases were observed by 
Capps from 1910 to 1920; there was an 
abrupt rise in the number of cases in 
1922 (12 cases), which reached a peak 
in 1923 (22 cases) ; a decrease was ob- 
serv'ed in the following year (13 cases) ,* 
and then an irregular number of cases 
was observed from 1925 to 1937. The 
experience at the Massachusetts General 
Hospital from 1910 to 1926 is compar- 
able: from 1910 to 1921 there occurred 
from 2 to 8 cases a year; in 1922 the 
number increased to 9, and m 1923 to 
16; in 1924 it fell to 8; in 1925 it rose 
to 14 ; and in 1926 the number was down 
again to 7 cases. Eight of the 11 cases 
of recovery reported by Capps occurred 
m the period from 1920 to 1924 ; no 
instance of recovery has been seen since 
1924 An interesting fact is that 9 case^ 
with recovery reported by E Libman 
(Tr A Anu Physicians 48 44, 1933) 
occurred in the period from 1921 to 
1924, and that he records no recoveries 
since 1924. The patients now considered 
as recovered with few e.xcefitions were 
up and around when first seen, com- 
plaining of loss of weight and appetite, 
fatigue, palpitation and sweating; they 
were in marked contrast to the septic 
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appearance of most of the bed patients 
who died. The criteria on which the 
diagnosis of the disease is based are ( 1 ) 
the signs of active endocarditis, (2) 
fever, often of low grade, (3) positive 
blood cultures, most often revealing 
Streptococcus viridans, but sometimes 
another organism instead, and (4) em- 


person, when affected by a respiratory 
infection, should resort to bed rest 
more promptly and remain in bed a 
longer time than the average individual. 
The only hope of a successful outcome 
lies m discovering the mild cases early 
and in the immediate and prolonged 
enforcement of bed rest. The patient in 



Fig- 7 — ( Gnrdberg and Olsen \m Heart J ) 


holic })henoniena, , petechiae in the 
skim red cells or albumin m the urine, 
enlargement of the spleen, or local symp- 
toms from lodjE^ment of bacteria in the 
brain, the lungs or the extremities The 
commonest findings are heart murmurs 
and fever ^lany mild cases of subacute 
bacterial endocarditis escape recognition 
because of negative blood cultures 
It is important to bear in mind that 
a patient with an old rheumatic heart 
valve or a congenital heart lesion is par- 
ticularly liable to develop Streptococcus 
viridans infection Therefore, such a 


the office and dispensary who lias a heart 
murmur and a low fever of undetermined 
origin may, after repeated blood cultures, 
show Streptococcus viridan<:j it is not in 
the hospital wards tliat mild cases wall 
be discovered 

Streptococcus Viridans Endocar- 
ditis Lenta — Further evidence in sup- 
port of a close relationship between rheu- 
matic and congenital lesions of the heart 
and endocarditis lenta is yielded, and the 
importance of the diagnostic triad — 
petechiae, splenomegaly, and a positive 
blood culture for the Streptococcus viri- 
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dans — and the grave prognosis of Strep- 
tococcus viridans endocarditis lenta is 
corroborated in a clinico-pathologic 
analysis of 88 cases of the disease at the 
Wisconsin General Hospital by W. S. 
Middleton and M. Burke.'*^* The name 
Streptococcus viridans endocarditis lenta 
is recommended by the authors in place of 
subacute bacterial endocarditis m view 
of the current trend toward etiologic 
terms. Sixty of the 88 subjects were 
between 1 1 and 40 years of age , 2 cases 
were in the first decade, 9 in the fifth, 
10 in the sixth, 4 in the seventh, and 3 
in the eighth. The male sex predom- 
inated in tlie ratio of 5 to 3. A history of 
rheumatic fever alone was present in 40 9 
per cent of the cases ; of tonsillitis alone 
m 11.3 per cent, of scarlet fever alone 
in 15.9 per cent, and of chorea alone in 
3.4 per cent. A history of congenital 
heart disease was found in only 4 pa- 
tients Mitral munnurs predominated; 
and cardiac enlargement was present in 
62 cases ( 70.4 per cent ) . 

The onset was insidious in 55 cases 
( 62 5 per cent ) , precipitous in 24 (27.2 
per cent i . and m the remaining 9(102 
per cent | no clinical clue to the under- 
lying infectious process was afforded by 
the clinical history or the ph\ sical find- 
ings Acute upper respiratory infections, 
rheumatic fe\er, infected abortion, dental 
extraction, and massage for nonspecific 
prostatitis apparently served as precipi- 
tating factors in certain cases 

The clinical manifestations and course 
of Streptococcus viridans endocarditis 
lenta are notoriously' varied and incon- 
stant While weakness W'as the common- 
est and the most conspicuous constitu- 
tional symptom, fe\er, chills, sweats, 
weight loss and headaches were \ery 
prominent manifestations Contrary to 
the prevailing opinion, the disease oc- 
curred 5 times in patients suffering from 
recurrent congestive heart failure Max- 


imal temperatures of more than 102° I*'. 
(39° C.) occurred m 65 patients, and 
minimal levels of less than F. (37.2° 
C.) were recorded in 77 ; diurnal vari- 
ations of 4.1 to 8° F. occurred in 59 
patients. A startling sense of euphoria 
accompanied some of the late remissions 
in the constitutional picture, and in iso- 
lated instances closely anticipated the 
terminal decline. Anemia of grave de- 
gree was unusual; only 5 patients had 
erythrocyte counts below 2 millions ; 
levels of 2 to 3 millions were reached 
by 17, and of 3 to 4 millions by 34 
patients. Skin petechiae occurred in 60.2 
per cent of the 88 patients — the favorite 
sites being on the fingers or toes, in the 
webs of the same, and behind the ears. 
Petechiae were found on the mucous 
membranes of the mouth in 13 cases, 
and in the retina in 10 instances; in 3 
instances the retina was the chief site 
of the petechial eruption. 

The remarked pallor partook of a clas- 
sical cafe an lait tint in the minority ot 
these patients , and subcutaneous nodules 
were uncommon. Since the vegetations 
were limited mainly to the valves of the 
left side of the heart, emboli were en- 
countered generally' in the systemic cir- 
culation. The frequency of splenomegaly 
and hepatomegaly w'as 70.4 per cent and 
43 1 per cent, respectively'. In the en- 
largement of the h\er chronic passive 
congestion played the important role. 
The incidence <if hemiplegia was 11.3 
per cent I n 43 instances (48 8 per cent ) 
red blood cells were reported in the 
urine In 9 cases elevation of the basal 
metabolic r.ite. e\en m the afebrile pe- 
riods of the disease, was observed; de- 
lations as high at -f-56 per cent w'ere 
recorded 

As stated by Middleton and Burke, 
the prognosis of Streptococcus viridans 
endocarditis lenta is lery' grave Al- 
though remissions of varying durations 
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and d^rees are the rule, certain patients 
undergo a rapidly progressive decline. 
In this series therapy was uniformly 
unavailing. Sodium cacodylate was the 
drug most frequently used. Transfu- 
sions were given in 30 subjects; 1 
patient received a total of 29 transfusions 
without benefit. Immuno - transfusions 
showed no advantage. Only 1 case of 
healed endocarditis lenta was found in 
the group. 

Treatment — The numerous remedies 
that have been employed in the treatment 
of cases of subacute bacterial endocar- 
ditis in which recovery has occurred is 
a circumstance suspicious in itself. 
Transfusions of blood of donors im- 
munized with the patient’s organisms 
have been of doubtful value. Vaccines 
have failed in extensive tests. In the 
words of Capps, “Chemotherapy has 
many votaries : Collargol ; niercuro- 
chrome, gentian violet, arsphenamine, 
cacod 3 late of sodium, and sulfanila- 
mide — but we cannot pm our faith to 
anj’ of them Sulfanilamide has on the 
whole been disappointing, but it is too 
earl}' to estimate its value ” The patients 
in Capps’ series who recovered, as well 
as most of the ones who did not, were 
given sodium cacodylate by vein, 3 
grains ( 0 2 Gm. ) a day over a period of 
from 6 weeks to 3 or 4 months It is 
impossible to say to what extent this 
remedy contributed to recovery, but it 
probably played a minor part. The most 
mqiortant therapeutic measure is pro- 
longed bed rest. Patients who recovered 
w ere kept in bed often for 3 or 4 months , 
and after this rest period very little 
exercise wa.s allowed The treatment was 
similar to that recognized as advisable 
in early febrile pulmonary tuberculosis 

Heparin in Subacute Bacterial En- 
docarditis — Studies of experimental 
Streptococcus viridans endocarditis in 
dogs by M. Friedman, L. N Katz and 


K. Howell^® have indicated that the in- 
fection persisted because the constant 
deposition of platelets and fibrin on the 
vegetation exceeded the rate at which the 
vegetation implanted on the valve could 
be sterilized. Further studies on both 
dogs and human beings suffering from 
subacute Streptococcus viridans endocar- 
ditis revealed that the blood did not 
lack the ability to destroy the organism 
in vitro and that its inability to do so 
in vivo was due to the fact that the 
effective agent in the blood, the white 
blood cell, was unable to reach the focus 
of infection because of the relative avas- 
cularity of the valve leaflets and the 
dynamics of the blood stream flowing 
past the vegetations. Because of these 
facts it was thought possible that the 
prevention of new fibrin and platelet 
formation by the use of an anticoagulant 
might allow the valvular processes of 
repair and sterilization to gain the 
ascendancy and thus terminate the in- 
fection 

On the basis of the above facts, a 
patient admitted to the Michael Reese 
Hospital, Chicago, with blood cultures 
positive for Streptococcus viridans was 
treated by M Friedman, W. W. Ham- 
burger and L N Katz'^i with new con- 
centrated heparin by continuous intra- 
venous infusion — which has been shown 
by D. W. G. Murray, L B Jaques, T. S 
Perrett and C H. Best^- to be effective 
m the prevention of thrombosis m ani- 
mals and possibly in man following 
surgical procedures The patient died of 
cerebral hemorrhage before the treat- 
ment had been continued sufficiently long 
to evaluate its worth The authors felt 
that the danger of heparin leading to 
intractable or even fatal hemorrhage fol- 
lowing the rupture of a blood vessel after 
embolization and the possibility of an 
overwhelming bacteremia following the 
sudden liberation of large quantities of 
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bacteria consequent to disintegration of 
the vegetations are not sufficient to dis- 
courage its use, since the disease itself 
is almost inevitably fatal and the possi- 
bility exists that some definite good may 
result. 

Sulfapyridine and Heparin in Com- 
bination — Analysis of 240 cases of sub- 
acute bacterial endocarditis with positive 
cultures for alpha (viridans) and, rarely, 
gamma streptococci in Boston hospitals 
by S. R. Kelson and P. D. White (to 
be published) stressed the ineffective- 
ness of all varieties of therapy prior to 
the new chemotherapeutic drugs. Sulfa- 
nilamide, used in 24 cases, and prontosil, 
used in 5, temporarily improved a few; 
sulfapyridine, used m 4 cases, although 
not curative, appeared far more effective. 
Data collected from other clinics and 
from 1 case report concerning 66 cases 
in which intensive treatment was given 
with sulfapyridine confirm the impres- 
sion that in most instances the drug low- 
ers the temperature and sterilizes the 
blood stream, but that these effects pass 
off in from a few days to a month or, 
rarely, more. 

In subacute bacterial endocarditis the 
streptococci lie as a rule near the pe- 
riphery of the vegetations, a mass chiefly 
of fibrin, an ideal culture medium and 
protectu e barrier, and of platelets , 
pol} morphonuclear leiikocv tes are scarce 
or absent m the vegetation , and at its 
h.ise, fibrosis is a nearly constant finding 
At present it appears impossible to in- 
crease the number of phagocytes and 
draw them into contact with the bacteria, 
to dissohe the vegetations or to induce 
gnmiilation within them However, an 
attempt might be made to prevent throm- 
botic deposition on their .surface in order 
to ( 1 ) restrict the nidus and culture 
medium for bacterial growth, (2) pre- 
vent embolism from the freeing of fresh 
thrombus, and (3) check the growth of 


the vegetations so that proliferating 
fibroblasts may fill in the areas thus lim- 
ited. On the basis of these considera- 
tions, S. R. Kelson and P. D. White'* ^ 
have treated 6 patients with subacute and 
1 patient with acute Streptococcus viri- 
dans endocarditis with sulfapyridine and 
an anticoagulant, crystalline hqparin. 

Details of the method of treatment are 
as follows : “The contents of a 10 cc. 
vial of heparin (10,000 units) are added 
to 500 cc. of physiologic solution of 
sodium chloride, and such a solution is 
given by uninterrupted intravenous drip 
day and night for 14 days. The rate of 
flow (usually from 15 to 25 drops a 
minute) is carefully regulated to main- 
tain, as well as possible, the venous clot- 
ting time (normally below 20 minutes) 
at approximately 1 hour. Clotting time 
is measured before treatment, twice or 
more the first day and then at least daily 
by the 5 -tube method of Lee and 
White. Heparin is begun from 4 to 7 
days after sulfapyridine has been started, 
when nausea and vomiting have sub- 
sided and before ‘escape’ from its effects 
has occurred From 60 to 90 grains (4 
to 6 Gm.) of sulfapyridine (with desired 
blood levels of 5 mg per hundred cubic 
centimeters or more ) are given daily by 
mouth before and during the use of 
heparin and for 1 week afterward — a 
total of about 4 weeks. Blood trans- 
fusions are given if there is anemia of 
3,500,000 red blood cells or below. Per- 
sisting infections (including this one) 
predispose to vitamin C deficiency, 
which interferes with fibrous repair, all 
patients, therefore, are .saturated with 
200 mg. of ascorbic acid by mouth 4 
times a day for 3 days and continued 
on 100 mg. a day. Other added vit.imins 
and iron are not essential to the ther- 
apy.” 

Two of the patients, 1 with subacute 
and 1 with acute endocarditis, were able 
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to take the heparin for only an hour and 
a half because of reactions to a toxic lot 
of the drug, too short a time to expect 
any lasting effect on the thrombus forma- 
tion. Two other patients were able to 
continue the heparin for only 3 days and 
2 days, respectively, because of the se- 
rious course of the disease itself which 
terminated fatally in a short time (2 
weeks or less). The remaining 3 pa- 
tients w'ho wxre able to take the heparin 
for more than a week, a length of time 
probably adequate to produce an impor- 
tant effect on thrombus formation, 
showed striking improvement and have 
been free from evidences of the disease 
for 19 weeks, 18 weeks and 4 weeks, 
respectively, after discontinuing treat- 
ment 

The possible danger of excessive 
bleeding incident to embolism in these 
cases is recognized by the authors, but it 
is believed fair to accept this risk in the 
face of the hopeless jirognosis of the 
disease The treatment is still in the 
experimental stage, and is not to be 
advised except under close and careful 
observ'ation and preferably in the earlier 
cases or less seriously ill , and there mir^t 
be no doubt about the diagnosis 

Standardization of 

Blood Pressure Determinations 

It has lung been realized that \\ ide 
variations m the blood pressure records of 
the same individual are due not only to 
changes in the [iressure from time to 
time m different conditions but also to 
difference in the methods and interpre- 
tation used by the observers. And re- 
centl}/ this opinion w'as confirmed by a 
survey made by I. S Wright, R F 
Schneider and H Ungerleider.^^ As a 
consequence, committees of the Ameri- 
can Heart Association and of the Car- 
diac Society of Great Britain and 
Ireland"^® have recommended the follow- 


ing procedure as the standard method 
for taking and recording blood pressure 
readings in man : 

1 Blood Pressure Equipment — The 
blood pressure equipment to be used, whether 
mercurial or aneroid, should be in good con- 
dition and calibrated at yearly intervals — • 
more often if defects are suspected. (Mer- 
curial preferred — British Committee.) 

2 The Patient — The patient should be 
comfortably seated (or lying — British Com- 
mittee), with the arms slightly flexed and the 
whole forearm supported at heart level on a 
smooth surface If readings are taken in any 
other position, a notation of that fact should 
be made The patient should be allowed time 
to recover from any recent exercise or excite- 
ment There should be no constriction of the 
arm by clothes, etc 

3 Position and Method of Application 
of the Cuff — A standard-sized cuff containing 
a rubber bag 12 to 13 cm in width should be 
used A completely deflated cuff should be 
applied snugly and evenly around the arm with 
the lower edge about 1 inch above the ante- 
cubital space and with the rubber bag applied 
over the inner aspect of the arm The cuff 
should be of such a type and applied in such 
a manner that inflation causes neither bulging 
nor displacement 

4 Significance of Palpatory and Aus- 
cultatory Levels — In all cases palpation 
should be u^ecl as a check on auscultatory 
readings The pressure in the cuff should be 
(juickly increased in steps of 10 mm Hg until 
the radial pulse disappears, and then allowed 
to fall rapidly If the radial pulse returns at 
a higher level than that at which the first 
sound is heard, the palpatory reading should 
be accepted as the systolic pressure , other- 
wise the auscultatory reading should be ac- 
(. epted 

5 Position and Method of Application 
of Stethoscope — The stethoscope should be 
placed over the pieviously palpated brachial 
artery in the antetulntal space, not in contact 
with the cuff No opening should exist be- 
tween the Iip of the stethoscope and the skin, 
this should be accomplished with the minimum 
pressure possible The hand may be pronated 
or supinated, depending on which position 
yields the clearest brachial pulse sounds. 

6 Determination of the Systolic Pres- 
sure — The cuff should be rapidly inflated to 
a pressure about 30 mm above the level at 
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which the radial pulse can be palpated. The 
cuff should then be deflated at a rate of 2 to 
3 mm. Hg per second. The level at which the 
first sound regularly appears should be con- 
sidered the systolic pressure, unless, as pointed 
out above, the palpatory level is higher, in 
which event the palpatory level should be 
accepted. This should be noted. 

7. Determination o£ the Diastolic Pres- 
sure and the Pulse Pressure — ^With con- 
tinued deflation of the cuff, the point at which 
the sounds suddenly become dull and muffled 
should be known as the diastolic pressure. 
If there is a difference between that point and 
the level at which the sounds completely dis- 
appear, the American Committee recommends 
that the latter reading should be regarded also 
as the diastolic pressure. This should then be 
recorded in the following form , RT* (or 
LTt) 140/80-70, or 140/70-0 If these 2 
levels are identical the blood pressure should 
he recorded as foIIow's: 140/70-70. The cuff 
should be completely deflated before any 
turther determinations are made. 

The British Committee believes that except 
in aortic regurgitation it is nearly always 
possible to decide the point at which the 
change comes, and that this is the only read- 
ing which should be recorded 

General Considerations — In the case 
of the mercury manometer the level of 
the mercury at rest should be exactly at 
the zero mark, the apparatus must be on 
a lev el surface, and the small air vent at 
the top of the glass tubing must not be 
allowed to become clogged In the case 
(jf tlie aneroid type of instrument a 
v early calibration against a U-tube stand- 
ard IS recommended , when the apparatus 
IS completelv deflated the needle should 
stand <it zero, and should mo\e imme- 
diate!} when the inflation begins 

Inijuir} should be made as to the pa- 
tient's activity just before the examina- 
tion , and a rest period ut from 10 to 
15 minutes prior to making the blood 
pressure readings should be allowed to 
eliminate or minimize any disturbing 
physical and psychologic factors which 

RT = right arm 

t LT = left arm 


might be present. As there are varia- 
tions in the blood pressure level of 
certain individuals in the course of a day, 
the observations should be made at es- 
sentially the same time and in the same 
relationship to meals, sleep, exercise and 
other similar factors. On the first exam- 
ination the blood pressure should be 
taken in both arms since the 2 may 
not be the same. And in the presence of 
unexplained high pressure in the brachial 
artery, it is suggested that blood pressure 
in the legs be taken also, as by this pro- 
cedure conditions such as coarctation of 
the aorta may be detected. Unnecessary 
venous congestion should be avoided b\ 
making certain that there are no constric- 
tion bands on the arm and that the pres- 
sure cuff is not inflated longer than 
necessary to make the blood pressure 
reading. For blood pressure readings of 
the thighs, the auscultation should be 
o\Tr the popliteal artery with the patient 
prone. 

When premature beats are present the 
higher systolic pressure of the beats that 
terminate compensatory pauses should 
be ignored. W'lth auricular fibrillation 
both diastolic and systolic readings 
should be recorded as approximate onh’ , 
the average of a series of readings foi 
the reappearance of sound should be 
noteti as the systolic pressure and sim- 
ilar averages for the fourth and fifth 
“points” should be recorded as the dia- 
stolic pressure Alternation of the pulse 
during blood pressure determinations 
may indicate left ventricular weakness 
In occasional instances the usual sounds 
are hearvl over the brachial arterv at a 
high level, and as the pre.ssure is re- 
duced. the sounds (lisai)j>ear only to 
reappe<ir at a distinctlv lower level This 
zone of silence is known .is an auscul- 
tatory gap, and Its existence is important 
as it is possible in such cases to inflate 
the cuff" onlv to tlie level of the auscul- 
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tatory gap and to record the systolic joot cradle consists of: (1) A 60-watt 
pressure at the level where sounds are electric light bulb (A, Fig. 8) ; (2) an 
first heard, which may actually be 40 or electric light socket and switch, cord, 
50 mm. below the true systolic level, and plug for connection with house cur- 
When especially careful studies of the rent; (3) a simple adjustable thermostat 
blood pressure are to be made, the use of with thermometer (B, Fig. 8); (4) a 
basal blood pressure conditions, with piece of %2 i”ch hard black vulcanized 


Fig 8 — A Simple thermoregulator for maintaining optimum temperatuie in a foot cradle 60-watt 
bulb, B, thermostat , C lamp guard (Mf)ntgomery and Starr Am J. M Sc ) 


preparation similar to that used in mak^ 
mg a basal metabolism test, should be 
considered. 

Peripheral Vascular Disease 

Physiotherapeutic Devices in 
Treatment — H. Montgomery and 
I Starr^^ describe 4 types of apparatus. 
A simplified form of thermoregulator for 
maintaining optimum temperature in a 


hber sheet, 12 inches by 16 inches; (5) 
a piece of copper sheeting, %2 hich thick, 
1 inch by 6 inches , and (6) a board for 
mounting approximately 17 inches by 
3% inches by ^ inch. The total cost of 
the materials is approximately $10, while 
the cheapest apparatus on the market 
sells for $50. The apparatus is mounted 
on the board, the copper sheet being bent 
to support the light socket. Two layers 
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of the fiber sheet are bent around the 
light bulb; the inner layer must be at 
least y> inch from the bulb at the nearest 
point. The outer layer is fastened upon 
the inner layer at the mounting board, 
but extends 1 inch beyond the inner layer 
at the greatest distance from the mount- 
ing board. In assembling the apparatus, 
there must be absolute certainty that the 
patient’s foot cannot come into contact 
with either the bulb or the inner layer of 


diameter, Yiq inch wall, with flamed ends 
— to fit the fingers loosely (Fig. 9) ; (2) 
surgical drainage tubing 1 or 1^4 inches 
across when lying flat; (3) one No. 6 
rubber stopper with hole bored to fit a 
(4) glass or metal connecting-tube run- 
ning to (5) a rubber bulb with single 
opening and without valves (“blind 
bulb”), V/y inches by 2% inches, which 
must give n^ative pressure of 100 mm. 
Hg. The drainage tube is employed as 



Fig 9 — A simple apparatus for application of alternate suction and pressure to the fingers 
( Montgomery and Starr Am J M Sc ) 


the guard. The apparatus is hung inside 
any leg cradle with the lamp end up 
The thermostat is adjusted, usually by 
the patient himself, until a maximum of 
comfort is obtained , the temperature se- 
lected usually IS between 85 and 95° F. 
(29 5 and 35° C ). 

A simple apparatus for the application 
of alternate suction and pressure to the 
fingers of cases m which the digital 
arteries are mainly involved and the out- 
standing complaint is of an indolent le- 
sion localized to a digit has been made 
at a cost less than $1. Its construction 
calls for ( 1 ) a section of glass tubing — 
a piece 5 inches long of 1 inch internal 


a cuff to make an airtight j’oint between 
finger and glass tube ; and lanolin is used 
to make the joint between cuff and finger 
airtight Tight constriction of the finger 
by the rubber is to be avoided, and it is 
unnecessary The bulb is attached when 
It is partly compressed Suction is ap- 
plied to the finger by allowing the 
bulb to expand, and pressure is ap- 
plied by compressing the bulb with the 
fingers of the other hand Four patients 
with advanced thromboangiitis obliterans 
of the fingers have been treated, the pa- 
tients taking the apparatus home with 
them for continued treatment Treatment 
consisted of suction for 10 seconds, then 
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of pressure for a sufficient length of time 
to make the fingers blanch — ^which pro- 
cedure was followed a half hour twice 
daily. In each instance, after 2 weeks to 
3 months of treatment, a cold, blue, pain- 
ful finger became warmer, its color im- 
proved, and pain disappeared. 

Iontophoresis — An apparatus for 
giving drugs by iontophoresis has been 


can easily be made — makes excellent con- 
tact, has long life, and has given rise to 
no more than a mild erythema when 10 
to 35 milliamperes of current have been 
used The positive electrode consists of 
a 15 inch by 2^ inch piece of diathermy 
metal sheeting, “medium electrode foil,” 
obtainable from any roentgen ray sup- 
ply store, reinforced absestos paper 



Fig 10 — .Apparatus for lontoplioresi'; A, Portable battery; B, variable resistance, C, mil- 
liammeter , D, tip jacks, E, long-life battery, F, negative electrode, G, lead wires. //, alligator 
clips, I. terminal of negative electrode (Montgomery and Stan ^ni J M Sc ) 


constructed from standard radio p.irts 
for about $15 ( l-'ull details regarding 

the assembling of the apparatus are pre- 
sented in the original article — Ed ) 
The negative (indifferent) electrode (F, 
Fig 10 or lOA), for application to the 
back of the thorax, consists of copper 
wire screening with edges heavily cov- 
ered with sewed cotton tape, coy ered by 
oversize (to allow for shrinking) light 
duck An end of rubber-insulated wire 
IS braided and tied by cotton thread into 
one end of the copper screening. This 
electrode — which cannot be bought, but 


(Merck and Company), and a 3-inch 
Ace bandage 

In the use of iontophoresis, the nega- 
tive electrode is prepared by soaking it 
and ,i hand towel in warm tap water, 
the electrode is then placed on a small 
mat of rubber laid on turkish toweling 
which covers the couch (first covered by 
a rubber sheet), and the wet hand towel 
is placed on the electrode The patient, 
yveanng only a hospital goyvn with an 
open back, reclines on the couch yvith 
the wet towel in contact with his back 
Either 1 or 2 positn^e electrodes mav be 
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used. The asbestos paper and the Ace 
bandage are soaked in a 0.2 per cent 
solution of mecholyl (acetyl-beta-methyl- 
choline chloride) ; and the part to be 
treated is surrounded by 1 layer of 
wet asbestos paper. Two more layers, 
each a little larger than the metal sheet- 
ing, are laid on the first layer, and the 
metal sheet is laid on this triple thickness 
of paper. The bandage is firmly applied 


paper and gets into direct contact with 
the skin. The patient must be instructed 
to report any discomfort immediately. 

Iontophoresis usually is given 3 times 
weekly for periods of % hour each time. 
Of 8 patients with varicose ulcers treated 
by mecholyl iontophoresis, 1 was unim- 
proved, 3 were healed, and 4 much 
improved after treatment for periods 
varying from 1 week to 4 months ; of 8 



Fig — Apparatus for iontophoresis — ^Wiring Diagram Designations, by letter correspond 

to those in Fig 3 /, Metal sheeting of positive electrodes, A", spade lugs, L, fuse (Montgomery 
and Starr • Am. J M Sc ) 


around all of the asbestos paper and all 
except one end of the metal sheet (J, 
Fig lOA) ; this end is left free and the 
l)lack lead wire is clipped to it Several 
minutes should be used in raising the 
current to the desired level A strong 
prickling sensation m the positive or 
negative electrode indicates that toler- 
<ince has been reached, but this sensation 
becomes less and then more current can 
be tried. There should be no discomfort 
during treatment, and from 15 to 25 mil- 
Iiamperes can be used with safety in 
most cases The chief danger lies in the 
burn which will result if the metal of the 
positi\ e electrode slips off the underlying 


patients with chronic thrombophlebitis, 
similarh treated, 7 were symptomatically 
relieved in from 1 w eek to 4 months ; 
and of 4 patients with scleroderma, 3 
were definitelv benefited in from 2 w’eeks 
to 8 months. Onl> a few iintow.ird 
effects w^ere encountered In an asth- 
matic patient with a varicose ulcer, 
mecholyl iontophoresis ( 8 milhampere'^ 
of current ) produced an asthmatic at- 
tack; and in 1 patient with sev^ere chronic 
thrombophlebitis and varicose veins, 2 
treatments were followed b} chills and 
fever In the latter case it is reasonable 
to suppose that bacteria or toxic mate- 
rials were v\ ashed from diseased vesseF 
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into the general blood stream, since it 
has been demonstrated that the blood 
flow through a limb is greatly increased 
by mecholyl iontophoresis.'^^ 

In view of the fact that some patients 
with peripheral vascular disease find re- 
lief from pain on hanging their diseased 
legs over the side of the bed, an old hos- 
pital bed has been altered to permit a 


to alter the bed was about $50. When 
in use a blanket is placed over the box, 
so that one edge acts as a curtain to 
close the aperture through which the feet 
are inserted; the bedclothing is then 
thrown over the top of this blanket. 
Most patients have preferred to have 
their feet about 30 degrees below hori- 
zontal when the back rest is down, and 



Fig 11 — ^ bed altered to permit a dependent position of the legs 
(Montgomery and Starr Am J M Sc ) 


comjortablc dependent position uj the 
legs, by shortening the spring as shown 
in Figure 11 to a point (A) 30 inches 
from the foot of the bed Inside the 
spring frame a box is mounted on a 
hinged pedestal (B) so that it can be 
raised and lowered by cords (C) tied to 
the foot to support the free end at the 
desired height The box contains 2 
lights, shielded with Masonite guards, 
placed 1 on each side, under the letter D, 
which are controlled by a DeKhotmsky 
Thermoregulator, the outer end of which 
is shown at the apex of the box (£). 
Thp tntal rneit nf fhe matpria1<? and labor 


45 degrees or more when the back rest 
is ele\ated. The relief afforded is often 
quite striking. It must be borne in mind, 
however, that certain patients with per- 
ipheral vascular disease complicated by 
infected lesions or by edema, have in- 
creased pain when the diseased leg is 
dependent, and that such patients are 
never treated with the legs in the de- 
pendent position. 

Treatment of Deep Thrombophle- 
bitis and Chronic Leg Ulcers with 
A cetyl- beta -methylcholine Chloride 
Iontophoresis — ^Until recently the treat- 
ment of nn<itnhlehitTS edema has been far 
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from satisfactory. Elastic supports, mas- 
sage, heat, and light are therapeutic 
gestures and nothing more in many 
instances ; extract of leeches has been 
advocated, but as yet little is known of 
its value ; and the Kondoleon operation 
is a formidable procedure. Good results 
with acetyl-beta-methylcholine chloride 
iontophoresis have been obtained by 
R. A. Sokolov and M. P. Meyerses in 
18 of 19 patients with deep thrombophle- 
bitis and in 13 cases of chronic leg ulcers 
of various etiology. In 12 of the latter 
cases the ulcers were completely healed, 
and in the 13th the lesion was healing 
rapidly when last observed. The tech- 
nic of the treatment was essentially 
the same as that used by J. Kovacs,'*^ 
with the exception that 0.1 per cent was 
found to be as effective as tlie higher 
concentrations previously recommended. 
The individual treatments were as a rule 
of 45 minutes’ duration ; the first 6 to 10 
treatments were given at daily intervals ; 
and subsequently — as improvement per- 
mitted — treatments were reduced to 2 
or 3 weekly. 

The shortest duration of the deep 
thrombophlebitis among the patients 
treated was 8 days, the longest 32 years. 
In the cases of old chronic phlebitis it 
was not unusual to see no alteration in 
the disease process until considerable 
time had elapsed, and then suddenly to 
observe changes taking place. Most 
marked improvement was observed in 
instances in which the disease was not 
of too long standing Criteria of im- 
provement were (1) diminution in the 
size of the limb as determined by meas- 
urements taken circumferentially at the 
level of the largest diameter of the calf 
and at the level of the malleoli; (2) im- 
provement in ability to walk and stand; 
(3) ability to resume previously impos- 
sible occupations or tasks ; (4) freedom 
or relief of subjective symptoms such as 


pain, heaviness of the le^s, or “stiffness” 
of the I^s. In the ulcer cases clinical 
improvement was manifested shortly 
after treatment was started. After 2 or 3 
applications a healthy red granulation 
tissue appeared at the base of the ulcer ; 
and soon growth of epithelium became 
evident at the border, and by the end of 
6 or 7 days measurable differences in the 
size of the lesions were apparent. 

Treatment of Occlusive Arterial 
Disease of the Legs by Means of 
Sanders Vasocillator (Sanders Bed) 
— The value of a motorized oscillating 
bed®® has been investigated by N. W. 
Barker and G. M. Roth®^ in a study of 
88 cases of occlusive arterial disease of 
the legs at the Mayo Clinic. The 88 cases 
consisted of 38 cases of arteriosclerosis 
obliterans without diabetes mellitus, 16 
cases of arteriosclerosis obliterans with 
diabetes mellitus, 31 cases of thrombo- 
angiitis obliterans, 2 cases of embolic 
arterial occlusion, and 1 case of traumatic 
arterial occlusion. No contraindications 
to the use of this method of treatment 
were found, with the possible exception 
of the presence of marked infection in 
association with gangrene. 

The Sanders bed — which recently has 
been accepted by the Council on Physical 
Therapy of the American Medical Asso- 
ciation under the name “Sanders vasocil- 
lator”®“ — consists of an ordinary hospital 
bed attached to a special cradle, so that 
the bed can be rocked on a transverse 
axis across its midportion By means of 
an electrical motor the bed is tipped on 
its transverse axis continuously, so that 
the head of the bed is alternately raised 
and lowered through an arc of approxi- 
mately 60 degrees. The period of oscil- 
lation can be adjusted to take from 1 to 7 
minutes for a complete cycle. It is pos- 
sible to change the midposition of the 
bed through a small arc, so that, in the 
extreme positions, the head of the bed 
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may be higher and the foot lower at the 
end of the cycle, or vice versa. The head 
and foot of the bed are hinged so that 
either can be raised, and the patient 
made to lie in the semirecumbent posi- 
tion with the thighs and knees partially 
flexed. 

In using the bed it is important to 
have the patient in a comfortable posi- 
tion, and to secure enough flexion of the 
thighs and knees so that when the head 


a definite soporific effect. Since ordinary 
sleep causes vasodilatation, sleep may 
have been partly responsible for the rise 
in skin temperature observed. 

The bed can be used for comparatively 
short periods, or patients can be kept 
on it continuously for days or weeks. 
In comparison with other mechanical 
methods of treatment of peripheral cir- 
culatory diseases, it possesses the advan- 
tage of avoiding any constriction of the 



Fig 12 — For peripheral vascular diseases The telescopic pitman is adjusted with crank and set 
so that the cycle of low foot and high foot will be equal (Sanders J A. M A ) 


of the bed is at its, maximal elevation the 
patient’s body does not slip toward the 
foot of the bed Also adjustments of the 
bed are usually necessary for each pa- 
tient, and usually it is ad\isable to run 
the bed at a rather rapid speed (cycle 
of 2 minutes) It is desirable to have the 
feet of the patient just become blanched 
when they are m the elevated position 
and j’ust develop rubor when in the de- 
pendent position before the direction of 
motion changes One interesting effect 
of the bed is that the majority of the 
patients become rather sleepy after being 
on it for a comparatively short time, the 
oscillating movement apparently having 


legs or obstruction to the venous circula- 
tion It can be used m conjunction with 
vasodilating procedures, such as artifi- 
cially induced fever, drugs given b) 
mouth, or increased environmental heat 
Treatment produces slight objective im- 
provement of circulation and slight, but 
incomplete, vasodilatation. Its most strik- 
ing therapeutic effect appears to be the 
immediate relief of pretrophic pain, the 
pain of ischemic neuritis, and the pain 
of ulceration and gangrene Relief of 
these types of pam is not necessarily 
maintained when the treatment is dis- 
continued The bed apparently has min- 
imal, if any, beneficial effects on the pain 
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of intermittent claudication. The authors 
feel that it constitutes a valuable addition 
to the armamentarium for the treatment 
of peripheral arterial diseases, but it 
should not supplant other methods of 
treatment. 

Deproteinated Pancreatic Extract 
(Depropanex) in the Treatment of 
Intermittent Claudication Due to Ar- 
teriosclerosis Obliterans — The effect 
of deproteinated pancreatic extract (“de- 
propanex” — prepared by Sharp and 
Dohme Laboratories) in the treatment 
of intermittent claudication has been 
studied by M. M. Fisher, A. W. Duryee 
and I. S. Wright^^ in 27 patients with 
definite arteriosclerotic disease of the 
extremities, with aid of an ergometer, con- 
sisting of a vertical stand fitted with a 
foot pedal which, when depressed, raised 
a weight of 13 6 pounds. There were 24 
males and 3 females, all of whom were 
ambulatory, varying in age from SO to 80 
years, the average age being 62 years. 
None had gangrenous lesions. Thirteen 
had received no previous treatment for 
their vascular disease; 14 had received 
treatment, such as other tissue extracts, 
suction-pressure, or intermittent venous 
occlusion — which was discontinued be- 
fore the tests with the pancreatic extract 
were begun. All of the patients were 
advised not to use tobacco, and were 
instructed to take warm foot baths 
nightly, wear warm socks and shoes, and 
take proper care of the nails and corns 
Each patient was carefully studied by 
means of oscillometnc readings, roent- 
genograms, arteriograms, and other pro- 
cedures. 

After resting by sitting for one-half 
hour a control test was made During 
the test the patient stood upright on the 
ergometer in the same position as held 
in walking, with the foot of the extremity 
to be tested on the pedal, and was paced 
at 120 steps per minute with a stop- 


watch or metronome. He was not al- 
lowed to stop until the pain, cramp, or 
fatigue in the calf or thigh became so 
severe that he was unable to continue. 
Then after another rest of 1 hour’s dura- 
tion, a second control test w'as made. In 
most instances, the times for these 2 
tests were very nearly identical. Three 
cubic centimeters of deproteinated pan- 
creatic extract were injected intramus- 
cularly after the second test ; and 
one-half hour later a third test was made. 
After the original tests the treatment 
consisted of 3 cc. of the deproteinated 
pancreatic extract intramuscularly tri- 
weekly. The tests were rechecked fre- 
quently. Patients have been followed as 
long as 9 months. 

Of 8 patients with untreated, uncom- 
plicated, arteriosclerotic vascular disease, 
6 showed improvement and 2, no im- 
provement, with the initial tests ; but all 
of those receiving 10 or more treatments 
were benefited. Of 5 patients, untreated, 
but with complicating diabetes, heart 
disease, varicose veins, or other abnor- 
malities which might have had a rela- 
tionship to this condition, 4 showed 
improvement and 1, no improvement, 
with the initial tests, but 4 were im- 
proved after 10 or more treatments, and 
the 1 patient who was not benefited by 
the initial test was not treated. And of 
14 patients — some with and some with- 
out complicating diseases— -who had been 
treated previously, 13 showed improve- 
ment after the initial test, and in 1 in- 
stance benefit was so slight as to be 
inconsequential, but all of 10 who re- 
ceived 10 or more treatments showed 
improvement Before treatment the aver- 
age number of New York City blocks 
which had to be walked to produce inter- 
mittent claudication was for the entire 
group about 2, while after 10 or more 
treatments the average was about 8, an 
increase of 400 per cent — which com- 
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pared favorably with the 300 per cent 
improvement as measured by the appa- 
ratus. Injection of physiologic saline 
solution failed to produce an increase in 
claudication time under identical condi- 
tions. 

The mechanism of the action of pan- 
creatic tissue extracts has never been 
satisfactorily explained, although a hor- 
monal or replacement action similar to 
that of insulin is the most popular theory. 
Assay studies on animals, in which its 
antagonistic action to adrenalin has been 
demonstrated, indicate a vasodilatation 
factor. The most satisfactory dose of the 
deproteinated pancreatic extract appears 
to be 3 cc., given intramuscularly on 
alternate days , larger doses did not seem 
to produce more beneficial results nor a 
more prolonged action. No untoward 
reactions were observed in more than 
1000 injections. It has been given in- 
travenously to 20 patients without severe 
systemic reactions ; but this method of 
administration is not advocated at this 
time. 

Of 100 patients followed for a period 
of 4 to 6 months while under treatment 
with deproteinated pancreatic extract, 74 
reported definite clinical improvement. 
But attention mu.st be given to the fact 
that Spontaneous improvement and re- 
gression are common m intermittent 
claudication due to peripheral arterio- 
sclerosis, and that only by studying a 
group of patients over a long period of 
time with a standard method of testing 
may conclusions be drawn as to the value 
of any therapeutic measure 

Papaverine Hydrochloride in 
Treatment of Peripheral Vascular 
Disease — ^The effectiveness of papave- 
rine hydrochloride intravenously as a 
vasodilator has been studied by D. Lit- 
tauer and I. S. Wright^^ in a series of 
18 subjects, which included 13 with 
thromboangiitis obliterans, 3 with arte- 


riosclerotic obliterans and 2 normals. 
Compared with the degree of vasodilata- 
tion obtained by immersion of the oppo- 
site pair of extremities in warm water at 
a temperature of 107.5 to 115° F. (42 
to 46° C.), papaverine hydrochloride 
was found to be ineffective and uncer- 
tain in action. Following water immer- 
sion, vasodilatation was obtained in 11 
(61 per cent) of the 18 subjects exam- 
ined, while following papaverine hydro- 
chloride injected into an anticubital vein 
in the amount of ^4 gram (0.03 Gm.) 
and repeated between 30 and 45 minutes 
later, only 3 (17 per cent) exhibited any 
appreciable degree of vasodilatation as 
measured by changes in skin temperature 
and in appearance of the skin. On the 
other hand, 1 patient, who did not show 
relaxation of vasomotor tone following 
water immersion, did respond to injec- 
tions of papaverine hydrochloride. 

Following water immersion, 2 of 4 pa- 
tients with Raynaud’s syndrome showed 
a rise of temperature of the fingers and 
change of appearance of the fingers from 
dead white or purplish cyanosis to 
healthy pink, in 1 no response was 
obtained, and in the fourth it was im- 
possible to secure constant readings as 
the vasospasm came and went frequently. 
In all 4 cases papaverine had no vasodi- 
lating effect at the temperatures at 
which spasm could be maintained. 

In a group of 4 cases of acute 
peripheral embolism and 2 cases of 
thrombosis within a few hours after the 
accident, 5 of whom were given large 
doses of papaverine by mouth and in- 
travenously, and the sixth “spasmalgin” 
(a proprietary preparation containing 
papaverine), and all of whom were also 
treated variously with sedatives, warmth, 
alternating suction and pressure, and the 
oscillating bed, the clinical results were 
what might have been expected if papa- 
verine had not been added to the thera- 
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peutic regimen. One patient (45 years 
of age) experienced a return of circu- 
lation, and the remaining 5 (all but 1 
of whom were over 50 years of age) 
developed dry gangrene, necessitating 
amputation, or died. It is the opinion of 
the authors that spontaneous recovery, 
which frequently occurs without any 
therapy in acute embolism or thrombosis 
of the vessels of the extremities, might 
explain the seeming benefit following the 
use of papaverine reported by various 
investigators. 
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DERMATOLOGY 

By John B. Ludy, M.D. 


PYOGENIC INFECTIONS 
OF THE SKIN 

Impetigo Contagiosa 

Impetigo contagiosa is produced by 
uncomplicated superficial infection of the 
skin by the streptococcus. This organism 
can be obtained in pure culture from 
the clear bullous fluid of eruptions ap- 
pearing in early stages This fluid be- 
comes contaminated with staphylococci 
m later stages. The fluid contents of bul- 
lae coagulate to form crusts which can 
usually be discerned as white, sodden, 
epidermal tags at the periphery of lesions. 
Individual lesions are usually self- 
limited The duration of eruptions is 
dependent upon autoinfection and the 
development of fresh bullae. Individual 
lesions may occasionally persist to 
form considerable epidermal involvement 
which may e.xtend into the dermis and 
lead to considerable destruction and 
necrosis This involvement may occur 
on the scalp, below the nose, on the lower 
lip, and on the legs (ecthyma) The 
Sites of predilection are the face and 
scalp Very rarely, impetigo becomes 
generalized 

Complications — ]''ibsunng develops 
at the deepest portion of areas of im- 
petigo when the disease attack- folded 
regions The inflammatory reaction may 
change its character in these areas, 
gradually assuming the nature of an 
eczematous dermatitis. The course of 
eruptions is altered m these circum- 
stances from that of isolated self-limited 
lesions to lesions which tend to persist 
for indefinite periods. No explanation 
can be offered to explain this transforma- 
tion beyond the anatomical situation of 
primary lesions. Such phenomena are 


commonly met with in the regions of the 
retroauricular folds and at the corners 
of the mouth. The resulting dermatitis 
is identical with that developing spon- 
taneously in the retroauricular region 
known as “seborrheic dermatitis ” This 
homology favors the opinion that the term 
“seborrheic dermatitis” should be dis- 
carded and that all forms of dermatitis 
in the retroauricular region be con- 
sidered infectious in origin and that the 
streptococcus is the infecting agent It 
is practically impossible to differentiate 
between the spontaneously arising der- 
matitis and the postimpetiginous variety 
The scalp may become involved by der- 
matitis extending from the retroauricular 
region Another frequent location is to 
the anterior cubital fossae Flexural 
dermatitis may also occur spontaneously 
in the natal fold, and the folds in the 
groins and inframammary regions Mul- 
tiple flexural involvement is typical of 
the fully developed syndrome know.’n as 
“seborrheic dermatitis ” Considerable 
justification is therefore in favor of re- 
garding the syndrome as a manifesta- 
tion of streptococcal infection rather than 
as 1 due to “seborrhea” because the 
seborrheic state, in the majority of cases, 
IS conspicuously absent The treatments 
of fle.xural “seborrheic” dermatitis and 
impetigo are essentially the same except 
for the fact that each stage in treatment 
IS extended over a more prolonged 
period. 

It is not uncommon to observe in 
severe and extensive impetigo the devel- 
opment of a generalized secondary ery- 
thema. This erythema is obviously of in- 
ternal origin, and probably the result of 
streptococcal toxemia. 
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Diagnosis — Impetigo is characterized 
by the appearance of isolated vesicles or 
bullae. The discrete and isolated nature 
of vesicles differentiates it from the le- 
sions of dermatitis. The localized distri- 
bution of vesicles or bullae and their 
obvious infectivity differentiate them from 
the vesicular or bullous eruptions of 
internal origin, such as dermatitis her- 
petiformis, pemphigus, bullous urticaria, 
and the vesiculo-bullous exanthemas. It 
is only in rare cases of generalized bul- 
lous impetigo that the diagnosis becomes 
confused. The transient nature of bullae 
in impetigo, their distribution and the 
tendency to early crusting should sim- 
plify differential diagnosis in these rare 
cases. 

Impetigo may complicate an already 
existing skin lesion with the result that 
the nature of both diseases becomes 
altered. The bullae of impetigo in this 
case may not be much in evidence be- 
cause of the pre-existing skin disease. The 
exudation and crusting in the original 
lesion are also greatly exaggerated. This 
secondary impetigmization is likely to 
occur in lesions which are in themselves 
exudative, lesions involving folded re- 
gions, and in scabies in which scratching 
is violent The advent of an impetigo 
interferes with the treatment of the orig- 
inal disease which treatment is inter- 
rupted until the complication is corrected. 

Treatment — The treatment of impe- 
tigo resolves into allaying the inflamma- 
tory process in lesions ; destroying the 
infecting organism , and controlling 
scratching, and obviating infected mate- 
rial from contact with the skin, thus pre- 
venting new lesions in forming. This is 
best attained in the early exudative stage 
by employing a 2 per cent aqueous solution 
of gentian violet in conjunction with 
boracic-starch poultices. Gentian vio- 
let is painted over affected areas once a 
day Starch poultices are applied 3 times 


a day. Failure of impetigo to respond to 
starch poultices is almost always the 
result of badly made jelly for this pur- 
pose. Starch poultices absorb the exu- 
date and prevent crust formation. Ap- 
plications of starch-jelly should be from 
^ to % of an inch thick. Existing 
crust formations soften with poultice 
application and this renders removal easy. 
Washing affected areas twice daily 
removes softened crusts. The exudative 
phase subsides after a few days of treat- 
ment by this method. A 1 per cent 
ammoniated mercury paste is applied 
twice each day after subsidence of exu- 
dation. Soap and water are used to 
cleanse the parts once each day. It is 
advisable to apply the paste spread on 
muslin cut in forms of masks or in suit- 
able strips kept in position with bandage 
Spread of lesions of impetigo through 
scratching is minimized by keeping in- 
volved areas constant!}' covered with 
dressings 

Impetiginous lesions of the chin and 
the nostrils are difficult to treat in chil- 
dren because these areas are frequently 
moist at this age. Dabbing the area sev- 
eral times each day with 1 per cent 
aqueous solution of silver nitrate is 
useful. The application of elastoplast 
is often helpful 

The hair surrounding impetiginous 
areas of the scalp is clipped. Involved 
areas of the scalp are painted with gen- 
tian violet or ammoniated mercury paste. 
It is practically impossible to apph starch 
poultices on the scalp unless the entire 
scalp or a large area of the head is 
shaved 

Cellulitis rare!}' complicates imi^etigo 
even when the palms and soles are in- 
volved Bullae on the palms and soles 
tend to persist for long periods unless 
lesions are snipped by removing the thick 
horny layer of the skin which forms on 
these lesions 
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Attention is given to the general health 
of the patient with recurring impetigo. 
The skin, clothes, and bedding are kept 
scrupulously clean. Vaccines are not 
beneficial in treating impetigo. The sul- 
fanilamides have not as yet been useful 
for treating this disease. 

Streptococcal Paronychia 

Chronic inflammatory paronychia of 
1 or more nail folds may occur from 
streptococcal infection. The condition 
may be associated with impetigo else- 
where in the body, a combination fre- 
quently occurring in children It is met 
with frequently among adult females who 
are engaged as washerwomen, or who 
carelessly manicure their nails. It also 
occurs in both sexes in association with 
any long-standing dermatitis of the hands 
and fingers The nail fold becomes red 
and tender I'he cuticle disappears or 
remains as a ragged vestige The nail 
fold retracts from the nail plate and 
leaves a deep cavity from which pus 
may sooner or later exude Streptococcal 
paronychia of children usual]} disappears 
spontaneously and yields more readily to 
treatment Streptococcal paron}chia of 
adults persists for an indefinite period if 
untreated and slowly responds to treat- 
ment Tlie condition cannot be regarded as 
cured until the cuticle has iieen restored 
completely. Considerable temporary de- 
formity of the nail plate may result from 
prolonged inflammation of the nail base 

Treatment — Streptococcal paronychia 
does not respond readily to treatment. It 
may be necessary in the early stages of 
the malady to employ boracic soaks for 
a few days to reduce the discomfort, 
edema, and purulent discharge. The pa- 
tient should avoid working in wet occu- 
pations. 

Local daily treatment consists of ap- 
plying 2 per cent aqueous solution of 
carbol fuchsin. Liquid carbolic acid 


is also applied once a week. Both liquids 
are painted on the nail plate, nail fold, 
and particularly within the cavity be- 
tween them. A streptococcal vaccine 
IS helpful in paronychia. This is given 
in an initial dose of 5 million, increasing 
the dose to 50 million at weekly inter- 
vals over a period of 6 weeks. A con- 
centrated preparation of vitamin D can 
be given over the period of a few weeks. 
Irradiation by a small dose of roentgen- 
rays is helpful after granulations have 
formed within the cavity at the base of 
the nail. 

Staphylococcal Infections 

The characteristic reaction of the 
skin to staphylococcic infection is cellu- 
lar in type when contrasted with that 
of streptococci. The lesions resulting 
from staphylococcic infection are a pus- 
tule, a furuncle, or a cutaneous abscess. 
The variance from pustule to cutaneous 
abscess depends upon the depth of infec- 
tion. The organisms may enter the tissue 
following gross injury to the skin The 
lesions are, how'ever, localized to the 
pilosebaceous glands The sweat glands 
and their ducts are less frequently in- 
volved The Staphylococcus albus or 
aureus are always present on the human 
skin It is impossible to explain why the 
organism changes its parasitic existence 
to a pathogenic course. Primary pustu- 
lation occurs on areas covered with hair. 
The presence of hair in the hair follicles 
seems to be necessary for infection 
Recurring pustulations almost invari- 
ably involve areas covered with hair, such 
as the bearded region (sycosis), scalp, 
pubes, groins, and legs. The condition 
is more commonly met with among 
males. Recurring furuncles may affect a 
localized area Particular attention is 
called to the buttocks, forearms, and the 
back of the neck as sites of predilection. 
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A widespread staphylococcal follicu- 
litis may develop suddenly for no appar- 
ent reason. A single pustule may appear 
and an extensive rash may slowly spread 
from it. An injury occasionally marks 
the onset of eruption. An outbreak may 
also occasionally follow the application of 
oily hydrocarbon preparations to the skin 
and from the internal administration of 
iodide or bromides. 

Treatment — It is best to let follicu- 
litis run a short, undisturbed course to 
permit its mumification. The lesions 
should be protected by elastoplast to 
prevent friction and contamination of 
adjacent hair follicles. 

A prolonged course of treatment is 
necessary when a chronic folliculitis is 
complicated by dermatitis The affected 
area is shaved and kept denuded of hair. 
Muslin soaked in olive oil may be ap- 
plied for a few hours before shaving to 
remove crust formation and facilitate the 
shaving All forms of greasy apjilications 
are avoided Boracic starch poultices 
i ir wef dressings of a 0 5 per cent 
watery solution of silver nitrate are 
employed. A 2 per cent solution of 
gentian violet in water is painted on 
once each day for 2 consecutive days 
after the intensity of the inflammation 
and crusting has reduced Starch poul- 
tices are again used the following day 
Gentian violet may be incorporated in poul- 
tices by painting before they are applied 
nil involved areas The next step is to 
apply crude coal tar. It is a curious 
fact that pustulation is greatly aggra- 
vated whenever tar is applied in ointment 
form on lesions of folliculitis whereas it 
can almost always be used with benefit 
in its crude form as a paint Crude tar 
IS painted thinly A dusting powder is 
applied a few minutes later to make dry- 
ing complete in about 15 minutes From 
36 to 48 hours after application the tar 
IS cleaned off with olive oil and reapplied 


or starch poultices used for a few days 
before the tar is reapplied. A 1 per cent 
ammoniated mercury or zcbthyol 
paste is used as a final medication. 

Innoton ointment is also useful in 
cases which present a limited number of 
recurring pustules with no evidence of 
dermatitis. Its sphere of usefulness is, 
however, limited to folliculitis of the 
beard region (sycosis). 

Temporary epilation by x-ray ir- 
radiation is helpful although its use is 
limited to sycosis. Epilation may be pro- 
duced by a single dose or by an appro- 
priate number of fractional doses. The 
x-rays have an unquestionable therapeu- 
tic action apart from actual epilation, an 
advantageous effect useful for treating 
any area. Small doses of x-rays reduce 
the infiltration, and probably exercise a 
partial bactericidal action on infecting 
organisms so that surface contamination 
is reduced. Attempts to eradicate the 
disease by internal measures are for the 
most part useless 

The time required to cure a case by 
these methods varies with the extent of 
the disease, its duration, and the degree 
of skin tolerance to the remedies used. 
Perhaps from 3 to 6 weeks would be a 
safe estimate for the average patient 
when x-rays are used The condition is 
unfortunately rebellious to all forms of 
therapeutic measures for long periods in 
a small percentage of patients. 

The starch and sugar contents of the 
diet are reduced in every case. 

-A. liberal supply of vitamins is assured. 
Yeast is an e.xcellent source of vitamins 
used as a general tonic is furunculosis 
It should, however, be fresh. Brewer’s 
yeast is preferable in this case Vac- 
cines have been used despite the fact 
that they are of little value in superficial 
folliculitis A stock vaccine is made from 
the various strains of staphylococcus pe- 
culiar to the district in which the patient 
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lives. This vaccine is probably as good 
as, or better than, an autogenous vac- 
cine. The dosage ranges from 50 million 
to 500 million given over a course of 6 
weekly injections. Manganese is use- 
ful although not reliable. Its use brings 
about definite pain. 

Impetigo Neonatorum 
(Pemphigus Neonatorum) 

Impetigo neonatorum is a bullous 
eruption presenting the features of a 
widespread attack of impetigo contagi- 
osa. The staphylococcus is the causative 
organism The condition occurs at inter- 
vals in epidemic form in institutions The 
infection is not free from danger, usu- 
ally attacking an adult suffering from 
impetigo contagiosa It is very difficult 
to control an epidemic once it starts. The 
malady spreads from infant to infant in 
<i mysterious way despite the painstaking 
and exhaustive precautions taken to con- 
trol it. The mortality varies greatly with 
v'arious epidemics -V 50 per cent mor- 
tality or more is not an unusual figure 
The lesions are bullous. Large raw areas 
.ire exposed as a result of rupture and 
coalescence of the bullae 

Treatment — The eruption becomes so 
widespread that the use of starch poul- 
tices IS valueless. The treatment is fur- 
ther complicated by the fact that the 
standby treatment for impetigo of a 1 
per cent ammoniated mercury paste is 
not well tolerated and, in fact, aggra- 
vates the condition m the majority of 
cases. Bullae are evacuated by snip- 
ping. The daily use of an antiseptic 
bath containing potassium permanga- 
nate or boracic acid is beneficial The 
entire body surface is then painted after 
the bath with a 2 per cent aqueous solu- 
tion of gentian violet. Gentian violet 
should further be repeatedly dabbed on 
the raw areas from which it may tend to 


be wiped out by the continued exudation 
accompanying this condition. 

A 5 per cent aqueous solution of sil- 
ver nitrate, repeatedly dabbed on the 
whole surface of the body until a black 
coagulum is formed, is another service- 
able medication. Splinting of the arms 
and legs may be necessary to prevent 
spreading the infection through contact 
and scratching Cases of impetigo con- 
tagiosa should without exception be com- 
pletely isolated and the place of out- 
break, which may be in an institution, 
adequately quarantined and disinfected. 

Granuloma Pyogenicum 

Granuloma pyogenicum is a red tumor- 
like growth which is small and rounded 
with a constricted base. The condition is 
bright red in color and develops for no 
apparent cause at the site of a minor in- 
jury. It consists of exuberant granulation 
tissue covered with delicate epithelial 
cells which give the .surface a milky white 
appearance The mass appears to arise 
in connection witli a cutaneous \essel 
similar to a spider angioma Staphylo- 
coccus can be isolated from it, but the 
staphylococcus is unquestionably a sec- 
ondary invader despite the fact that it 
has been isolated from the lesion. 

The treatment of granuloma consists 
of application of carbon dioxide snow 
or destruction liy electrocoagulation. 


INFEGTIVITY OF SALIVA IN 
EARLY SYPHILIS 

Usually, syphilis is acquired through 
direct contact with infectious lesions. In- 
fection may take place, however, even in 
the absence of demonstrable lesions Par- 
ticularly in the early stages of syphilis, 
the Treponema pallidum has been shown 
to be present in the blood, urine, cere- 
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brospinal fluid, and occasionally in the 
milk. 

The secretion that is most often spread 
from 1 individual to others is saliva. It 
may be transferred directly by kissing, 
or indirectly through droplets or by the 
contamination of eating utensils. The fre- 
quency of primary lesions in and about 
the mouth indicates the importance of 
saliva as a factor in the dissemination 
of syphilis. Although saliva has been 
shown to contain Treponema pallidum, 
in the absence of lesions in the mouth its 
infectiousness has not been proved. If 
saliva itself were infectious its impor- 
tance as a factor in transmission un- 
doubtedly would be greater than if the 
mfectiousness were due solely to con- 
tamination from sporadic oral lesions 

Saliva was obtained from patients with 
untreated secondary syphilis, as it W'as 
felt that during this stage it would be 
most likely to contain Treponema pal- 
lid in ii In none of the patients were 
there visible lesions about the parotid 
duct, although m 2 there were mucous 
patches elsewhere in the mouth The 
vain a obtained from each patient was 
injected into 2 rabbits in amounts of 1 cc. 
into each testis Saliva from 7 patients 
was used Two specimens were exam- 
ined b\ the darkfield method and both 
were negative In 3 cases, 1 of the inocu- 
lated animals died within 8 weeks The 
others were observed from 18 to 45 
weeks Each animal was e.xaniined at 
frequent intervals during the period of 
observation, and in no instance was there 
.my evidence of s_\philis found In 5 of 
the experiments popliteal hmph nodes 
from 7 animals were inserted into the 
scrotal sac of 11 other rabbits These 
node transfers were made from 12 to 23 
w’eeks after the initial inoculation All 
were negative after periods of observa- 
tion ranging from 17 to 40 weeks. These 
results indicate that the infectiousness of 


saliva is due to the presence of syphilitic 
lesions within the mouth. 


SKIN DISEASES OF THE 
HANDS AND FEET 

Ringworm 

Ringworm of the toes is the first of 
importance of local infections of the 
hands and feet. So universal is this type 
of infection, more especially between the 
little and fourth toes, that only very 
few practitioners cannot number among 
their patients 1 or more victims of this 
prevalent scourge. The condition ap- 
pears to be more prevalent in the United 
States. The imestigations of the Uni- 
versity of California have shown that 
over 50 per cent of the newly matricu- 
lated male students presented at least 
clinical evidences of the disease As early 
as 1892, Djelaleddin-jMoukhtar ade- 
quately described the condition and its 
parasitic nature in his communication to 
the French Dermatological Society de- 
spite the fact that the malady appears 
to be of more recent discovery. 

The infection is clinically recognized 
by the presence of white macerated skin 
between the fourth and fifth toes when it 
is limited to this area or it may involve 
the entire interdigital spaces and extend 
beyond them to the soles. X’esicular 
patches may occasionally appear on the 
soles or the toes, making the neighbor- 
ing skin edematous and eczematous 
\’ery often, the nails are infected and 
assume a brittle, opaque and deformed 
appearance This diagnosis is confirmed 
by the histopathology which rereals the 
imcelium in preparations made directlr 
from scrapings macerated in liquor po- 
tassae The moist skin of the toes af- 
fords a suitable culture medium for the 
skin monihas. This infective process is 
frequently described as eczematoid ring- 
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worm which is an appropriate descriptive 
term of the combination of an eczema 
superimposed on primary ringwonn in- 
fection of the feet. 

It is important to take into considera- 
tion the extent of the eczema and the 
stage of infection by the ringworm. It 
is best to begin treatment for eczema, 
when eczema predominates, deferring 
applications of fungicides to a later stage 
of the disease. This procedure of treat- 
ment will readily clear up the pathology, 
thus showing that the whole process is 
primarily eczematous with the super- 
imposition of secondary invasion by 
monilia. 

Whenever ringworm infection is the 
predominating symptom the treatment is 
directed to destruction of the active para- 
sites by removing the sodden masses of 
skin Reinfection from infected socks, 
stockings and shoes by disinfection with 
formalin, is also prevented. So wide 
is the selection of medicaments that it 
may be suspected that none of these 
therapeutic agents is satisfactory The 
well-known Whitfield’s ointment or its 
modification (15 grains benzoic acid, IS 
grains salic\lic acid and vaseline to make 
an ounce) remain.s the best fungicide de- 
spite the many medicaments recognized 
as fungicides Castellani’s basic fuch- 
sin paint is very useful. The involved 
patches between the toes are painted with 
1 per cent silver nitrate in sweet spirit 
of niter and a simple paste in some 
instances 

Dysidrosis 

Dysidrosis is characterized by a series 
of cutaneous eruptions consisting of 
deeply seated vesicles on the palms and 
fingers simulating boiled sago grains. 
The feet and hands may be involved 
separately or together. The vesicular le- 
sions do not rupture, but dry up and 
produce secondary exfoliation of the skin. 


The lesions may, on the other hand, 
fuse to form blisters. Secondary infec- 
tion occurs in some cases. Lymphan- 
gitis may occasionally be present. The 
warm weather favors the development 
of vesicular eruptions and in this way 
seasonal recurrences are relatively com- 
mon. Endogenous and exogenous fac- 
tors should be taken into consideration 
whenever an attempt is made to explore 
the possible causes of dysidrosis. 

There appears to be a conflict of evi- 
dence in the etiology of dysidrosis with- 
out another parallel in medicine Erup- 
tions may follow contact with certain 
irritants as in some forms of occupational 
dermatitis. They may also be the ex- 
pression of an unknown endogenous and 
familial influence as outlined by Mc- 
Lachlan and Brown in 17 per cent of 
their cases Lesions of dysidrosis have 
also been produced by the ingestion of 
articles of food and the ingestion or ap- 
plication of certain medicaments, such as 
salicylic acid and belladonna. The pres- 
ent trend of thought enters around the 
relationship of dysidrosis to ringworm 
In 1919, Darier was of the opinion that 
after excluding exogenous dermatitis, 
dysidrosis was probalily always due to 
direct fungous infection This view is 
completely contradictory to the researches 
of Muende at St John’.s Hospital 
Muende ne\er recovered or grew fun- 
gus from vesicles 

An endeavor should be made to de- 
termine the exciting cause including pos- 
sible external agents, such as articles of 
food, drugs, or ringworm infection of 
the feet Since the time of Hutchinson, 
English dermatologists have recognized 
a “nervous factor.” This “nervous fac- 
tor” cannot easily be translated into 
suitable words. Worry and overwork 
may in this fashion have a share in pro- 
voking the disease. 
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Erysipeloid 

In 1873, Baker first described erysip- 
eloid and named it “er 3 rthema serpens.” 
Fifteen years later Rosenbach offered the 
medical profession his classical contribu- 
tion on erysipeloid. Bedford of Leeds 
has justly stated that most general prac- 
titioners of experience are familiar with 
the disease despite the fact that it is not 
known to them by a specific name. Most 
cases occur among cooks and fishmon- 
gers. Infection usually follows the prick 
of a bone when handling fish or game. 
The offending microorganism is identi- 
cal to that producing swine erysipelas. 
The incubation period averages 5 days. 
The infected finger becomes stiff, itchy, 
swollen, and a sharply defined bluish-red 
zone extends distal to the wrist and very 
rarely spreads beyond it. The accom- 
panying constitutional disturbance is usu- 
ally slight despite the very alarming 
appearance of the disease and its exag- 
gerated subjective signs. Mild cases last 
about 3 weeks There is, however, a 
tendency to relapse. Symptoms are in- 
variably aggravated by using fomenta- 
tions in an effort to bring about some 
relief. Good results follow applications 
of 40 per cent ichthyol in vaseline. 

Generalized Skin Diseases Affecting 
the Hands and Feet 

Lichen planus and psoriasis are among 
the dermatologic lesions which attack 
the hands and feet Psoriatic in\oIve- 
inent of the hands is, however, very ex- 
ceptional The diagnosis of these condi- 
tions is established by the presence of 
characteristic eruptions of these 2 dis- 
eases elsewhere on the body 

Ecsenia of the hands is identical to 
eczematous lesions elsewhere on the body 
but m itself it possesses certain distinc- 
tive features which merit their considera- 
tion as a separate entity. Involvement 
of the hands in eczema may occur in any 


advanced case of eczema. Its distribu- 
tion on the hands, more espiecially when 
it begins or becomes confined to the 
dorsum of the hands, suggests the influ- 
ence of an external irritant. This feature 
is one of the most significant diagnostic 
signs in industrial dermatitis. Confronted 
with eruptions in this situation the prac- 
titioner should differentiate between 
idiopathic eczema and contact dermatitis. 
Hypersensitivity is confirmed by a posi- 
tive patch test which will invoke the 
appearance of lesions whenever the pa- 
tient contacts with it. 

The treatment of eczema is identical 
to the treatment of the disease elsewhere 
on the body. The eminent French der- 
matologist, Jean Daner, has justly stated 
that “the therapy of eczema should be 
symptomatic and opportunist rather than 
systematized and preconceived.” There 
is no formula for satisfying all require- 
ments in all circumstances. Treatment 
should vary with the changing phases 
and it may be deemed necessary to treat 
different eczematous areas in the same 
patient in different ways. Evaporating 
lotions, such as lead-glycerin or cala- 
mine lotion, are applied on acutely 
congested and inflamed eczematous areas. 
Oily calamine lotion is recommended 
for drj" eruptions Subacute eczema is 
better treated by a soothing, protective 
paste. Chronic, dry and rebellious eruji- 
tions are treated by .stimulating appli- 
cations. Coal tar in paste form or in 
ointment base is usually the must ser\ ice- 
able stimulating application. Roentgen- 
ray irradiation is the most serviceable 
regimen of treatment for chronic eczema 
of the hands. 

Skin Diseases Localized to the 
Hands and Feet 

Among the skin diseases localized to 
the hands and feet the folloumg condi- 
tions merit consideration Acroderma- 
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titis Persians (continua) is included by 
some dermatologists among the rarer 
diseases. The disease has been ascribed 
to some infection with a strain of viru- 
lent staphylococcus possessing an elective 
affinity for the extremities, or to an al- 
lergic reaction of the individual to the 
staphylococcus. The clinical picture is 
characterized by the appearance of a red 
scaly patch on the hands or feet. The 
palmar and plantar surfaces as well as 
the instep are sites of election. The 
eruption may be limited to 1 foot or 
hand or may begin on 1 extremity before 
extending to the other limb. 

Crocker introduced the term “derma- 
titis repens” to identify acrodermatitis 
perstans affecting only the thumb, 1 
finger, or 1 toe In this case the nail 
IS usually affected Abortive forms of 
“dermatitis repens” are met with in 
which only small pustules resembling 
dysidrosis are present. It is identified 
by the rebellious nature of eruptions 
The appearance suggests ringw’orm in- 
fection Alicroscopic examination of pus- 
tules always reveals a negative culture 
The disease follows a prolonged course 

Crude coal tar in the proportion of 
60 minims to the ounce (4 cc to 30 cc ), 
dissolved m acetone or incorporated in 
a jiaste is beneficial The curative effect 
of these applications is enhanced by 
repeated small doses of x-rays given 
within the limits of safety. Sutton rec- 
ommends Ruggles’ mixture part 
salicylic acid, 5 parts tannic acid and 
50 parts alcohol) which is painted on 
once a daj . Pustules are opened and 
cleaned out as a preliminary treatment. 
Autogenous vaccines and the irradi- 
cation of foci of infection have been 
advocated by clinicians supporting the 
view that the disease is infectious. 

Chilblains are dark red, slightly raised, 
itch}f swellings well known to all clin- 
icians 


Lupus erythematosus of the hands 
bears some resemblance to chilblains. It 
is distinguished from chilblains by its 
persistence throughout the summer 
months and by the associated eruption 
on the nose and cheeks. Only in very 
exceptional cases is lupus erythematosus 
confined to the fingers alone. Chilblains 
are occasionally met with in delicate 
persons and in individuals exhibiting 
acro-asphyxia. The red, congested state 
of the extremities is popularly ascribed 
in these people to a “bad circulation ” 
The victims are usually robust, healthy 
children or adolescents. This fact makes 
it difficult to accept unreservedly a tu- 
berculous or special chilblain diathesis, 
or even focal infection as causal factors. 

The administration of thyroid or cal- 
cium has been beneficial to some patients 
but these preparations and other drugs 
have m general proved disappointing 
The local applications advised include 
tincture of iodine, friction with cam- 
phorated alcohol, ichthyol pastes, 
and immersing the hands for 15 minutes, 
twice daily, in a solution of peroxide of 
hydrogen (6 volumes). The solution 
of hydrogen peroxide is perhaps the 
best medication. Small doses of x-rays 
have been recommended These are given 
before the onset of the cold weather and 
repeated in 3 weeks’ time This treat- 
ment IS useful as a prophylactic measure 
in individuals predisposed to seasonal 
attacks Roentgen-ray therapy should 
only be given by the dermatologist ex- 
perienced with the x-rays. 

Warts are simple epitheliomas pro- 
duced by a filtrable virus W’arts have 
been made to disappear by mere sug- 
gestion The late Professor Bloch of 
Zurich, whose scientific achievements in 
dermatology are recognized, practiced 
this form of esoteric therapy and ob- 
tained success among 55 per cent of his 
patients. In 1936, Goldsmith gave a full 
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account of Bloch’s procedure and of 
which the following summary is sub- 
mitted. 

The blindfolded patient rests his hands 
on a pantostat. The motor is started 
to produce an effect. The warts are 
colored. The patient is then told not to 
wash off the paint, and that the warts 
will disappear. Swelling of the wart or 
possibly a slight hemorrhage into the 
wart substance often followed this method 
of treatment. The warts disappear within 
2 months in successful cases. 

Professor Bloch’s suggestion therapy 
for removing warts may perhaps be re- 
garded as an illustration of the effect of 
mind over matter despite its restricted 
application It is a clinical fact to be 
accepted as such until the ripened knowl- 
edge of biochemical science reveals its 
more precise scientific significance. Clini- 
cians gifted with the ability to put this 
suggestive therapy into practice, as the 
wart charmers are doing in country dis- 
tricts, may prefer to use it The ac- 
cepted technic for removing warts in- 
cludes destructive chemical applications 
•^uch as trichloracetic acid or refrigera- 
tion with the carbon dioxide pencil. 
Scrubbing the hands with Pels naptha 
soap has been advised as a simple and 
expeditious plan for treating a group of 
small warts The most difficult of all 
warts to remove is the painful plantar 
wart which, aside from the discomfort 
It brings, IS more than a minor cosmetic 
problem The curette, surgical exci~ 
sion, or radium may be employed for 
removing plantar warts A relatively 
-.iniple plan for removing these warts 
consibts of appl\ing a 20 per cent sa- 
licylic acid plaster cut so exactly as 
to cover the wart completely This is 
kept m place by a larger piece of ad- 
hesive plaster for 24 hours. The dressing 
IS removed and plaster bandage alone is 
then applied for 2 or 3 days This pro- 


cedure is repeated with longer applica- 
tions of the salicylic acid plaster accord- 
ing to the reaction. As the wart softens, 
it is scraped away from time to time 
with a blunt knife or a curette. Plantar 
warts may be obliterated within 4 or 6 
weeks by this plan provided the details 
are scrupulously observed. 


INTRACTABLE URTICARIA 

Management — Urticaria (hives) is 
often a difficult problem to the general 
practitioner and specialist. Angioneu- 
rotic edema may be the cause of death. 
Attacks are usually self limited and 
easily controlled by abstinence from 
foods to which the patient is allergic. 
The condition can also be controlled by 
cathartics, alkalis, and the adminis- 
tration of calcium by mouth, and by 
employing epinephrine or ephedrin. 
These prophylactic measures are occa- 
sionally valueless and in these instances 
the nervous or psychic element may be 
so pronounced as to demand psycho- 
therapy. Bacteriologic study and treat- 
ment of infection have occasionally been 
successful. 

Allergens producing urticaria enter 
through the intestinal tract. Cutaneous 
tests are usually negative. 

Most clinicians agree that bacterial 
allerg\ exists, but the available cutaneous 
tests with bacterial products to deter- 
mine the causes of hypersensitiveness, 
except for tuberculosis, are valueless. It 
IS possible to isolate an occasional colony 
of indifferent or green streptococci from 
the colon of a normal mdivirlual The 
presence of these bacteria in abundance 
or a positue test for hemolytic staplulo- 
cocci from the wall of the colon is defi- 
nitely abnormal 

Traub treated 4 cases wdth vaccines 
of rectal streptococci with good results 
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The vaccines of green and indifferent 
streptococci may be given in doses start- 
ing with 1,000,000 bacteria and doubled 
every 4 days. Vaccines of hemolytic 
streptococci should be given in doses 
starting with 10,000 bacteria. The next 
dose is halved if a decided local reac- 
tion occurs. 

Bacteriologic studies of the stools in 
cases of urticaria or angioneurotic edema 
should be made. 

The use of foreign proteins as pre- 
pared from milk are contraindicated be- 
cause of the danger of patients becoming 
hypersensitive to this common food 


PERMEABILITY AND 
ABSORPTIVITY OF THE SKIN 

The permeability and absorptivity of 
the skin are of particular importance to 
the dermatologist and general practi- 
tioner on account of the systemic and 
local effects of the cutaneous medication. 

IMussey proved in 1809 that after 
topical applications of certain drugs to 
the unbroken skin tlie drugs applied were 
present m the urine. Reilly reported in 
1901 therapeutic results after cutaneous 
applications of such substances as bella- 
donna, mercury, pilixarpine and cod- 
liver oil He also called attention to the 
presence of salicylic acid, turpentine, 
guiacol, creosote and phenol in the urines 
of individuals treated with these prep- 
arations. 

Substances soluble in oil are more 
readily absorbed through the unbroken 
skin than those soluble in water. 

Zondek reported that drugs soluble in 
such preparations as alcohol, ether, ben- 
zine and chloroform are more rapidly 
absorbed in greater amounts than those 
incorporated in oily bases. He also re- 
ported that alcoholic solutions of estro- 
genic substances are percutaneously ab- 


sorbed more rapidly than those in oily 
vehicles 

Macht found that most essential or 
volatile oils, such as cinnamon, winter- 
green, cloves, peppermint, lemon and 
orange, are readily absorbed through the 
unbroken and normal skin. He reported 
the death of animals following the cu- 
taneous absorption of these substances. 

Other investigators reported poison- 
ing and death following the absorption 
of salicylic acid, and phenol through the 
skin. Caution should be exercised in the 
use of phenol since it is often used in 
“skin peeling” preparations 

“Bleach creams” and “freckle re- 
movers” containing mercury salts are 
also dangerous on account of the possible 
absorption of this metal. 

Various investigators have reported 
the cure of rickets in animals and m 
humans from cutaneous applications of 
cod-hver oil or ointments containing ir- 
radiated cholesterol Recovery is due to 
the absorption of vitamin D Vitamin C 
is also absorbed percutaneously as evi- 
denced by the increased amount in hu- 
man milk after the applications of ascor- 
bic acid solutions to the intact skin of 
mammals 

Baer applied to the skin of spayed 
rats estrogenic substances contained in 
hydrous wool fat, or petroleum or olive 
oil He obtained no appreciable differ- 
ence m the time required for estrus to 
develop irrespective of the vehicle used. 
He further concluded that the follicular 
hormone is not stored in the skin since a 
minimal dose was necessary to maintain 
estrus 

MacBryde treated women suffering 
from hypogonadism and lack of mam- 
mary development with injections of 
5000 international units per gram of 
estradiol or estradiol benzoate When 
these injections were discontinued a rapid 
regression in the size of the breast was 
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observed* When the breasts had re- 
turned to approximately their original 
size, a daily unilateral application of 5 
Gm, of the estrogenic ointment was made. 
The other breast was anointed with the 
same quantity of the vehicle. The lat- 
ter breast revealed a slight enlargement, 
while the breast treated with estrogen 
showed a decided increase in size and 
progressive growth which was main- 
tained throughout the treatment. There 
were also evidences of an active estrous 
state by enlargement of the uterus and 
relief of the hypogonadal symptoms. The 
results obtained from a comparative 
study of these 2 forms of therapy were 
decidedly in favor of inunction. 

Eller and Wolff offer the following 
conclusions : 

1. Medicaments applied to the unbroken 
skin may be absorbed into the blood stream. 

2. The rate of absorption may be influ- 
enced by the vehicle as well as by the drug 
it contains. 

3. Volatile substances such as alcohol, ether 
and benzine are vehicles with a much higher 
rate of absorption than fats. 

From percutaneous experiments it 
appears that : 

1 Fats permeate the skin and do so in a 
large measure along the hair shafts and into 
the sebaceous gland ducts, 

2 Liquid fats permeate the skin more rap- 
idly than solid fats 

3 Animal fats show the greatest depth of 
penetration with vegetable fats next and min- 
eral oils last 

4 Afost of the fats show optimum pene- 
tration between 4 and 6 hours after applica- 
tion After 6 hours, the quantity of fat in 
the deeper tissues appears to diminish. 


CHANGES IN THE NAILS AS 
AN AID TO DIAGNOSIS 
AND PROGNOSIS 

Few medical men, when examining a 
patient, make even a cursory inspection 
of the nails Yet a good deal of informa- 


tion can sometimes be obtained fiom 
these structures. Like every other organ 
their normal growth depends up>on the 
general health. When all the nails of 
the hands and feet show the same altera- 
tion, the presumption is that it is due 
either to a congenital anomaly or, in the 
absence of any adjacent skin inflamma- 
tion, to some general condition affecting 
all the nails. When only a few of the 
nails are affected, a local cause should be 
sought, such as a recent or remote in- 
jury, an infection of the nail itself (as 
in ringw'orm) or an inflammation or 
growth affecting the skin or deeper tis- 
sues around the nail. Admittedly, changes 
in the nails are not always of first class 
importance but these changes may be 
very helpful in giving support to a 
diagnosis which ib otherwise doubtful. If 
nails are affected in any general condi- 
tion, it indicates its se\ erity and influences 
the prognosis 

Color of the Nails — One of the first 
things to be noted is the color of the 
nails. This depends somewhat on the 
climate. Pressure on the nail drives the 
blood from the nail bed and when the 
pressure is removed, the rate with which 
the blood returns is an index of the vigor 
of the circulation. The commonest alter- 
ation in color is found in leukonychia. 
Everyone is quite familiar with the white 
spots which appear from time to time in 
the nails. They may be punctate or ar- 
ranged in transverse striae, but there 
are also rare cases in \\ Inch the nails are 
completely white and look as if they had 
been painted with white paint. This con- 
dition has been known to appear in indi- 
viduals who were apparently perfectly 
normal otherwise. Some of the cases 
have a family history of the condition, 
but it has been known to develop when 
there are trophic nerve disturbances, 
such as occur in nerve leprosy The 
small punctate and striate lesions are 
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comparatively common and are generally 
supposed to be due to trauma. In the 
striate form, the white areas run trans- 
versely across the nails, which may show 
more than 1 of these lines. They are 
much more frequent in women than in 
men; this is probably due to improper 
manicuring. Althausen and Gunther have 
reported the presence of white transverse 
bands in the nails of the fingers and toes 
and regard it as a sign of acute or chronic 
arsenical poisoning. In chronic arsenical 
poisoning, there is a concentration of 
arsenic in the hair and nails By chem- 
ical analysis of pieces of the nails and 
hairs, the poison can be determined 
Similar white bands on the nails have 
also resulted from the oral use of thal- 
lium acetate. 

The white color is usually attributed 
tu the presence of air spaces m the nail 
due to an injury which separates the 
la\ers of the nail substance Singer has 
recently suggested that they are due to 
imperfect keratinization of the growing 
nail matrix resulting from hypothyroid- 
ism 

The naiK may show discolorations 
\arying from light yellowish-brown to 
blue, iiurple and black In chronic ar- 
senical iioisomng. instead of leukonychia 
tlie nails may show the same brown pig- 
mentation as the skin of the fingers or 
toes. In Addison’s disease, the nails are 
occasionally pigmented A single longi- 
tudinal brown band is usual!} due to a 
pigmented naevus in the nail matrix 

The slate-blue discoloration of the skin 
in argyria, usually most marked on the 
exposed parts, is very disfiguring It is 
due to the deposit of metallic silver in 
the epidermis and true skin. The same 
discoloration occurs in the nail beds and 
may be the earliest manifestation of 
argyria 

In cases of chronic mercurial poison- 
ing, a brownish-black discoloration, much 


darker than in argyria, may occur. It is 
due to the formation of sulfide of mer- 
cury in the tissues. A blue-black discol- 
oration of the nails due to hemorrhage 
under them is very common. It is most 
often due to an injury, but in bleeding 
diseases, such as purpura, hemophilia 
and scurvy, spontaneous hemorrhages 
may occur under the nails, and in these 
cases they usually occur under several 
of the nails. In tabes dorsalis, hemor- 
rhages may suddenly appear in all the 
nails of the toes. Hemorrhages under 
the nails, preceded by neuralgic pains, 
may also occur in diabetes, 

A jet black discoloration of the nail 
occurs in diabetic and other forms of 
gangrene. 

Changes in Shape — Apart from any 
alteration in color, the nails may become 
altered in shape and size. Clubbing of 
the fingers and toes in chronic pulmonary 
and cardiac conditions is well known, and 
when that occurs the nails become curved 
from above downward and from side to 
side The opposite condition also oc- 
curs, in which case the nails are either 
flat or concave, producing what is known 
as spoon-nail (koilonychia). The nail 
jilate is concave instead of convex The 
surface of the nail is usually smooth, but 
some degree of longitudinal thickening 
may be present All the nails may be 
affected, or the anomaly may be limited 
to the thumbs and forefingers In pa- 
tients who suffer from alopecia areata a 
flattening or slight concavity of the naibs 
of the forefingers and occasionally of the 
middle fingers and thumbs is very com- 
mon The cause of spoon-nail is not 
known It may occur in association with 
nutritional anemias or nervous diseases 

Fragility and Splitting — This is 
another fairly common condition Some 
persons are born with nails which are 
brittle and tend to split and break off 
at the free ends A similar condition 
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may also be acquired by prolonged con- 
tact with chemicals, particularly alkalis. 
By too frequent manicuring or the appli- 
cation of chemicals to remove colored 
nail enamels, a softening and splitting of 
the nails may result. There is also the 
condition known as eggshell nail in which 
the nail plate is soft, semitransparent, 
bends easily and splits at the end. This 
particular change has been reported in 
association with arthritis, peripheral neu- 
ritis, leprosy, and hemiplegia. A some- 
what similar condition may occur in late 
syphilis, producing onychia syphilitica 
sicca. In this condition, all the nails are 
affected. They are dry, atrophic and 
tend to split. It may be the only objec- 
tive sign of syphilis. 

The use of sulfur is advised in all 
atrophic conditions of the nails. 

Lines on the Nails — Longitudinal 
striation of the nails is a very common 
condition in adults past middle life. In 
slight cases it is merely an exaggeration 
of the normal longitudinal ridges of the 
nail bed, but in well-marked cases it is 
accompanied by splitting of the nails 
(onychorrhexis) at the free margins. It 
is common in persons who have a focus 
of infection at the root of a tooth or in 
the bowel It also occurs in gout and 
nervous diseases, such as neuritis, hemi- 
plegia, and myxedema Dr}'nes3 of the 
skin, with lusterless nails showing longi- 
tudinal or transverse lining is also seen 
in cases of vitamin A, B. and D defi- 
ciency Administration of the appro- 
priate \ itamins m these cases will restore 
the nails to normal Microscopic exam- 
ination of pieces of the splitting nail will 
differentiate the condition from ring- 
worm 

There is also a rare congenital family 
defect of the nails in which all the nails 
of the hands and feet show an atrophic 
condition with a definite raised longi- 
tudinal ridge running down the center of 


each nail. It looks as if each nail had 
been gripped with a pair of forceps and 
squeezed so as to make the center rise 
up into a ridge. This condition, curiously 
enough, is always accompanied by com- 
plete absence or extreme smallness of 
the patellae. Why this should be and 
what the connection is between the nails 
and patellae are not known. 

Almost as common as longitudinal 
lines of the nails are transverse lines, 
usually known as Beau’s lines. They 
appear on the nails as a result of previous 
interference with the growth of the nail 
matrix. They consist of a superficial 
depression running across each nail 
These lines may be due to a local cause, 
in which case all the nails are not usu- 
ally affected, or to some general disturb- 
ance in which all the nails of the hands 
and feet are equally affected. The local 
causes are inflammatory lesions in the 
region of the growing nail matrix as in 
eczema, psonasis, general exfoliative der- 
matitis (especially after the administra- 
tion of arsphenamine preparations ) , par- 
onychia, and trauma. Of the general 
causes, the commonest are acute infec- 
tions, such as erysipelas, influenza, pneu- 
monia, scarlet fever, measles, and typhoid 
fever; but any condition in which the 
general vitality is temporarily lowered, 
such as from loss of blood, prolonged 
and severe seasickness, nerve shocks, epi- 
leptic attacks, exophthalmic goiter, and 
diabetes, cause Beau’s lines to appear 
When the causative factor is repeated, a 
succession of these lines may result and 
the distal part of the nail may become 
loose and drop off. 

Shedding and Atrophy — Shedding 
of the nails without any prexious altera- 
tion in them or in the skin around them 
may also occur Certain individuals shed 
their nails regularly once a year fur no 
apparent reason. Many of these cases 
have a family history of this peculiarity. 
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In epidermolysis bullosa, in which trivial 
injuries give rise to the formation of 
large blisters in the skin, the nails fre- 
quently fall off. The nails may also be 
shed after fevers, especially scarlet fever, 
in tabes dorsalis, and in diabetes. In ex- 
tensive skin diseases, such as exfoliative 
dermatiti, pemphigus foliaceus, extensive 
eczema, and alopecia areata, a similar 
loosening and shedding of the nails is apt 
to occur. In all these conditions the nails 
grow again. 

Another frequent change in the nails 
is atrophy. The nails become small and 
misshapen, so that only a deformed or 
thinned stub is left to represent them 
Some degree of atrophy is nearly always 
present in the nails of the third, fourth, 
and fifth toes This is probably due to 
the constant wearing of shoes. Atrophic 
nails may be congenital It is usually 
associated with other ectodermic defects, 
such as extreme thinness or absence of 
the nails This change in the nails is 
frequently seen in mentally defective 
children It may also he an acquired con- 
dition and may follow injuries, scars, 
frostbite, sclerodactylia, Raynaud’s dis- 
ease, radiodermatitis, and s}philis It 
also occurs m hyperthyroidism, exoph- 
thalmic goiter, injuries, leprosy, tabes 
dorsalis, syringomyelia and m prolonged 
debilitating diseases Another of the 
rarer causes is tetany following destruc- 
tion or extirpation of the parathyroids 
Xfrojihy of the nails is permanent 

In cases of nail-biting, the nails ma} 
be so bitten down that they look small 
and atrophic The skin around them is 
often swollen and inflamed so that the 
nails appear to be sunk below the normal 
level and look smaller than they really 
are. There is also another condition 
allied to nail biting which is usually seen 
in adults of nervous temperament. These 
persons are constantly picking at the 
free edges of their nails, so that small 


pieces become chipped off, making the 
nails much shorter than normal. In all 
prolonged itchy skin diseases, such as 
chronic eczema and neurodermtaitis, the 
nails of tlie fingers may be worn down at 
the tips to a straight line or even show 
concavity. This is due to the constant 
scratching. 

Thickening and Hypertrophy — ^The 
last condition which must be mentioned 
as of diagnostic value is a thickening and 
hypertrophy of the nails. It occurs in 4 
forms : ( 1 ) Simple thickening of the nail 
substance; (2) subungual hyperkerato- 
sis, (3) thickening in chronic nail inflam- 
mations, and (4) onychogryposis. 

In simple thickening, the nails become 
thicker toward the free ends so that a 
very hard horny peg, greenish or black- 
ish in color, is produced The surface of 
the nail is smooth and regular or only 
slightly longitudinally lined. Congenital 
cases of this condition have been re- 
corded, but in chronic eczema with hy- 
perkeratosis of the palms and soles this 
nail change is not infrequently seen. 

In subungual hyperkeratosis, a horny 
mass grows from the nail bed and pushes 
up the overlying nail plate. This condi- 
tion usually accompanies a chronic skin 
disease, such as eczema and psoriasis. 
Chronic arsenic poisoning and general 
paralysis may also be causative of this 
condition The condition must not be 
confused with yeast infections under the 
nails, in which the nail always has a 
dark greenish or bluish color and the 
material which can be scooped out from 
under the nail is much softer than in 
hyperkeratosis Examination microscop- 
ically and by culture will also show the 
presence of yeasts. 

In all chronic inflammations of the nail 
bed and infections of the nail folds there 
is an overgrowth of the nail substance 
so that the nail becomes considerably 
hypertrophied. This usually occurs ir- 
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regularly, producing nodular thickenings 
of the nails. It is seen in ringworm of 
the nails and in all types of paronychia. 
Its treatment is that of the condition 
causing it. 

Of all the hypertrophies of the nail 
one of the commonest and most striking 
is onychogryposis. It may affect all or 
only a few of the nails. In nearly all 
cases it is limited to the toenails and is 
especially apt to affect the nail of the 
great toe. Whenever it occurs on the fin- 
gernails, the practitioner should always 
eliminate syphilis. The nail becomes 
greatly overgrown and irregularly thick- 
ened in onychogryposis. It is usually of 
a brownish, greenish, or blackish color 
and as it grows it becomes curved like an 
animal’s horn. It is so hard that the 
patient cannot cut it. It is often seen in 
elderly persons and may be associated 
with deformities of the toes, especially 


hallux valgus. It has been noted in asso- 
ciation with peripheral neuritis, leprosy, 
tabes, and hemiplegia. Pituitary and thy- 
roid dysfunction are occasionally causa- 
tive of it, but in the majority of cases it 
is the result of neglect and want of clean- 
liness. 
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DIETOTHERAPY 

By Deaconess Maude Behrman, B.S., and Miriam Ad^ms, B S. 


Advances in Dietetics — John D. 
Comne^ discusses ad\ances in nutrition 
He says that Caloric requirement fi.s^ures 
were set too high m the past, and there 
lb no need for such overnounshment 
He suggests an allowance of 2400 Cal- 
ories for a normal adult The tendency 
to eat too many Calories, and not enough 
of the focdds containing minerals and vita- 
mins IS too prevalent He calls attention 
to the use of skimmed milk by the poor 
who cannot afford to buy whole milk, 
and the return to the use of less refined 
foods, such as whole-meal 

One hundred and twenty grams of car- 
bohydrate are suggested as a sensible in- 
take for the obese, with 70 Gni of pro- 
tein and only 2 pints of fluid to be 


included daily. The diet should be re- 
stricted to 1000 or 1200 Calories daily 
while the patient is m bed, and 1500 
Calories wdien he returns to w ork Sugar 
and sugar-containing articles such as jam, 
preserved fruits, sweet cake, and cand_\ 
are prohibited, as well as fried foods, 
high fat meats, such as bacon, ])ork, duck, 
and goose, sauces thickened with flour, 
beer, stout, and sweet aerated waters 
He suggests the use of clear soujis, meat 
extracts, calves’ foot jelly, diabetic jams 
without sugar, and mayonnaise made 
from mineral oil 

Dunlop has recommended a chet pro- 
viding 1000 Calories, containing ICO Cm 
of carbohydrate, 60 Gm of protein, and 
40 Gm of fat 
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Breakfast — Orange or grapefruit with- 
out sugar; wholemeal bread, 1 oz (1 thin 
slice) ; or 2 pieces of ryvita or vita-weat ; 
butter, H oz.; 1 egg, or 1 oz. lean cold boiled 
ham or tongue; tea or coffee with milk. 

Dinner— Clear soup, or marmite, or oxo, 
if desired; a medium helping (2 to 3 oz.) of 
cooked lean meat, chicken, rabbit, tripe or 
white fish (if fish is taken, % oz — ^butter may 
I>e used for cooking) ; a large helping of 
vegetables, 1 apple, or pear, or other fruit 

Tea — One egg, or % oz cheese, or medium 
helping of white fish, lean meat, chicken, or 
1 oz cooked lean ham or tongue; fresh salad 
or tomato, wholemeal bread, 1 oz ; butter, 
1/4 oz. , tea or coffee with milk. 

Supper — Wholemeal bread, 1 oz, , or 2 pieces 
of ryvita or vita-wheat, or 3 water biscuits , 
butter, oz , skim milk, coffee, if desired; 

1 medium sized orange. 

Daily ration of skim milk, y? pint, saccharin 
may be used for sweetening, water, 2 pints 

To increase this diet to 1100 Calories give 
whole milk in place of skim milk 

To increase further to 1200 Calories add 
^ oz butter 

Tlie diet for nephritis which he rec- 
ommends follows* (It IS the diet used 
by Cameron, who believes m the use of 
milk to provide the tissues with the 
essential ammo acids, thereby preventing 
a breakdowm and lowering of resistance 
to infection ) 

8 a m , 5 oz milk, 10 v m , 5 oz glucose 
fruit juice mixture, 12 noon, 5 oz milk, 

2 p Ai , 5 oz glucose fruit juice mixture, 
4 P M , 5 oz milk , 6 p m , 5 oz glucose fruit 
juice mixture, 8 p m , 5 oz milk, during the 
night, S oz glucose fruit j*uice mixture 

The glucose fruit juice mixture is 30 per 
cent solution of glucose in water with the juice 
of 1 or 2 oranges or lemons added to each pint 
for flavoring purposes 

As the patient iin|)ro\es, more protein 
may be added and bread and butter, 
Benger’s food, arrowroot or other light 
cereal may be added He uses the con- 
centration of urea in the urine as a guide 
to the protein intake. When the maxi- 
mum reaches 1.5 and 2 per cent, 50 Gm 
of protein may be taken ; at 2 5 per cent 


he raises it to 75 Gm. daily, and if it 
rises to 3.5 per cent, 120 Gm. of pro- 
tein may be permissible 

High protein diets in edema and al- 
buminuria have been generally accepted 
Following is one which is given by Dr. 
Comrie. It contains 2500 Calories and 
contains 100 Gm of protein, the greater 
part of it being in the form of complete 
proteins. 

Breakfast — M ilk, 1 pint , bread, 4 oz 
Lunch — M ilk, % pint 

Dinner — B oiled nee, sago, arrowroot or 
cornflour, 2 oz , milk, 1 pint ; bread, 6 oz. 
Supper — M ilk, 1 pint, bread, 4 oz 

The following is another high protein 
diet providing 2000 to 2300 Calories and 
contains 100 Gm. of protein : 

Breakfast — W eak tea, bread, 6 oz ; butter, 
oz , porridge and 4^ pint milk, i£ desired 
Lunch — M ilk, ^ pint, bread, 1 oz 
Tea — W eak tea , bread, 6 oz , butter, 4^ oz 
Dinner — F ish or chicken or lean meat, 6 
oz , vegetables, 8 oz , bread, 4 oz 

When symptoms of uremia threaten, 
it IS w*e]l to reduce the protein. The fol- 
lowing diet supplies about 2000 Calories 
and contains some 40 Gm protein The 
foods are basic in reaction 

Breakfast — One glass orange juice, baked 
apple with cream, 2 oz , bacon, 2 oz , ^1> 
slice toast with butter, milk, y> pint 
Lunch — One glass orange juice, baked 
potato with butter , salad ; Yj slice bread , 
milk, Vj, pint, melon or other fresh fruit 
Dinner — One glass orange juice; vegetable 
cream soup, potatoes with peas and carrots, 
buttered , y 2 slice bread , fruit salad 

The diet which he gives for diabetes 
IS as follows: 

It provides 2000 Calories and contains 130 
Gm carbohydrate, 80 Gm pr(^tein and 135 Gm 
of fat. 

Vegetables, 17 oz , orange, 3% oz , milk, 
10 oz , brown bread, 6 oz. , lean meat, 2 oz. , 
bacon, oz , cheese, % oz , 3 eggs , butter, 
21^ oz 

For hematemesis caused by hemorrhage 
from acute gastric ulcer, he recommends 
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the treatment used by Meulengracht 
(1935). A puree diet is administered 
together with an alkaline mixture con- 
taining sodium bicarbonate, magnesium 
carbonate, and extract of hyoscyamus. 

The diet begins in the morning at 6 
A M. with tea, w'hite bread and butter; 
at 9 A. M oatmeal porridge with milk 
and bread and butter ; at 1 P. m. dinner 
including such articles as meat balls, 
omelette, fish balls, mashed potatoes, 
vegetable purees, stewed fruit, gruel and 
pudding of rice or tapioca ; at 3 P. M. 
cocoa ; and at 6 p m white bread and 
butter, sliced meat, cheese and tea. 


ANOREXIA NERVOSA 

Psychoneurotic individuals very often 
complain of poor appetite and many of 
these patients because of their hypochon- 
driacal ideas show many stages of mal- 
nutrition. In the psychoneurotic group, 
states E S. Cross,- a number of instances 
of almost complete anorexia is to be 
found and these present no organic le- 
sions. The term anorexia nervosa has 
been applied to this condition. 

In the treatment of anorexia nervosa, 
the principal and essential measures are 
rest, isolation, full feeding, and anal- 
ysis of difficulties 

The method of feeding these patients 
IS very important. The alimentary proc- 
esses are depleted because of long disuse 
and therefore food must be given in small 
quantities at first and increased grad- 
ually If food is urged on the patient at 
first in too large amounts he will feel 
that he is asked to do the impossible and 
become frightened One may first give 
2 ounces of milk every 2 hours for <S feed- 
ings on the first day, doubling the amount 
on the second day, and on the third day 
giving 6 ounces every 2 hours Fruit 
juice may then be substituted for 1 or 2 


feedings, or meat broth, if desired. On 
the fifth or sixth day, salty crackers, dry 
toast or thin bread and butter may be 
added to alternate feedings. Milk should 
be increased to about 2 quarts in 24 
hours but part of it may be given as 
cream soup, custard, junket. Eggs may 
be added, also pureed vegetables, stewed 
and fresh fruits, chicken, fish, and meat 
until a normal diet is reached. "When a 
fair amount of mixed food can be taken 
at regular mealtimes it is a good plan to 
teach the patient to swallow 1 or 2 raw 
eggs after the solid food and milk have 
been taken.” One must decide during 
this time whether it is advisable to give 
the patient food between meals or not. 
It is often possible to give some milk and 
crackers before bedtime. 


THE DIABETIC CHILD 

Waldo E. Nelson, M.D.,^ gives a 
splendid table of the essentials of diet 
which he thinks every diabetic child 
should have 

TABLE I 

Essentials of Diet for Di.vbetic CHIL0RE^ 

1 Sufficient Calories for growth and activity. 

2 .Adequate protein, minerals and vitamins. 

3 Ketogenic-antiketogenic ratio of not more 
than 1. 5. 

4. .-Vdequate to satisfy appetite. 

5 Variation to avoid monotonj. 

6 Sufficient approximation of average diet 
to permit entire familj’s partaking of it. 

7 Choice of foodstuffs compatible with finan- 
cial status of family 

Table 2 gives some "starting diets,” as he 
calls them, on which the child should be put 
after he comes out of coma 

After a child is started on his diet. 
Dr. Nelson suggests that the diet be 
constantly adjusted to meet the needs of 
the child for growth and activity, as 
well as appetite. Constant adjustment of 



106 


MEDICINE 


TABLE II 

Examples of Starting Diets 


Number 

of 

diet 

Gm per lb. of 
body weight 

Calones 
per lb 
body wt. 

K/AK 

Garb. 

Prot. j 

Fat 

1 

2 

1 0 

20 

30.0 

0.8 

2 

' 3 

1.5 

1.5 

! 31.5 

0.6 

3 

3 

1.0 

1.5 

29.5 

05 

4 

3 

1.5 

1 1-0 

27.0 

04 


• Ketogenic-antiketogenic ratio. 


insulin is also necessary to prevent gly- 
cosuria and shocks. 

When calculating the diet of the child, 
Dr. Nelson bases the number of Calories 
on the weight of the child calculated 
slightly less than the normal should be 
for the age and height of the child. He 
does not approve of starvation diets to 
determine the glucose tolerance He bases 
his starting diets on the following figures : 

1 Approximately 32 to 27 Calories per 
pound of body weight for children S to 12 
years of age 

2 .A.t least 1 Cm of protein per pound of 
body weight for young children and slightly 
less for the older child 

3 Ketogenic — anti-ketogenir ratio of less 
than 1 5 

The individual needs of the child cause 
many variations .Seldom, he says, do 
they give more than 220 Cm of carbo- 
hxdrate After a child has been on the 
diet for a certain length of time, adjust- 
ments are again made Wkn'^ht gam and 
-satisfaction are given consideration 

If the gain in weight is satisfactory, 
but the ajipetite is not satisfied, then the 
bulk of the diet is increased without 
increa.sing the calories. On the other 
hand, the bulk may have to be decreased 
in order to get the child to eat every- 
thing No proprietary diabetic foods are 
necessary. Insulin is adjusted until there 
is only a slight trace of sugar in the 
urine. Changes in activity, infections, 


body growth may make it necessary to 
change the quantity of insulin. With 
increase in activity, the blood sugar goes 
down, if the proper amount of insulin 
has been given. If the child’s blood 
sugar is very high, it may still go higher 
with increased exercise. Diabetic children 
should be instructed to carry lumps of 
sugar in a small metal box to take on 
feeling symptoms of shock. 

Dr. Nelson has also observed that it 
is usually necessary to increase insulin 
at the opening of school and decrease it 
after school closes. If the child develops 
an infection, the following procedure may 
be followed during the acute stage. 

1. Soft, easily digested diet 

2 Carbohydrate maintained at essentially 
the level of the regular diet 

3. Moderate decrease of protein. 

4. Marked decrease of fat 

5. Increase of insulin as necessary 

The free unrestricted diets which have 
been advocated in recent years are not 
approved by Dr Nelson His reasons 
for disapproval are : 

1 Control of child’s growth 

2 Insurance of a balanced intake 

3 Instruction of the child and his family 
in the content of an adequate diet 

4. Proportionate distribution of the diet 
throughout the day 

5 The psychologic effect of aiding in train- 
ing the child in self-discipline 

If the child is allowed to eat as he 
{ileases, the result will not be favorable, 
because it has been found that the dia- 
betic diet IS a well balanced adequate diet, 
and seldom does the average housewife 
plan meals which are adequate The in- 
struction which goes with the diabetic 
diet is valuable for the entire family 
After a diabetic child has grown into an 
adult. Dr Nelson says that it may be 
possible for him to estimate rather than 
measure his diet because of years of 
training 
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FOOD SENSITIVENESS 

Walter C. Alvarez^ presents 2 prob- 
lems confronting the physician today 
concerning food sensitiveness. One is 
the problem of getting more physicians 
alert to the possibilities of the field, to 
watch for patients whose indigestion, 
headache, or mental attitude is due to 
eating rather than some other cause. The 
other problem is to keep other physi- 
cians from becoming too enthusiastic 
over food sensitiveness, thereby inflict- 
ing limited diets on patients and restrict- 
ing them for such a long period of time 
that much weight is lost and other dam- 
age done. Dr Alvarez puts little stress 
on the skin test but does emphasize the 
diary method. Since distress usually fol- 
lows soon after a food is eaten, it can 
be traced if the patient lists the foods 
eaten, especially the odd or unusual ones 

If the distress of which the patient 
complains is present every day it may 
be difficult to determine which food it is 
by tlie above method. In this case he 
suggests the elimination method. He asks 
his patient to eat nothing but a few 
foods for 2 days An example is that he 
restricts the food to lamb, rice, butter, 
sugar, and canned pears. These foods 
seldom cause trouble even in highly 
sensitive people. To start off on a diet 
of milk and custard is \ery bad, since 
milk and eggs are ver} common offend- 
ers After the patient has remained on 
the few foods mentioned abo\e. Dr. 
Alvarez adds such as gelatin, carrots, 
asparagus, string beans, r}e krisp, arrow- 
root cookies, turnips, potatoes, beef, 
applesauce \Mth tapioca or sago, and thin, 
well dextnnized toast A little later foods 
which cause trouble ma\ be tried out, 
one at a tune These foods are such as 
milk, chocolate, egg, and coffee 

The patient W'ho has had only the few 
foods mentioned above for a trial of 2 


days may continue to show symptoms. 
If he does, it may be that his trouble is 
not to food sensitiveness, or that he is 
sensitive to one or more of the few foods 
served to him. He is now placed on a 
second elimination diet, consisting of 
beef, asparagus, string beans and gela- 
tin. This is given 2 days trial. If this 
does not help, possibly the patient is not 
food sensitive. A further trial may be 
given by restricting the patient to maple 
sugar and water for 48 hours. 

Dr. Alvarez stresses the fact that these 
elimination diets are only for diagnosis. 
The patient should not remain on them 
as is often the case. If a patient happens 
to be allergic to some very common food, 
it is often necessary to search the “food 
markets of the world,” as he says, to find 
substitutes Rice, barley, rye, oats, mil- 
let, lima beans, sago, and tapioca may be 
substituted for wheat. The soy bean is 
being used a great deal in the United 
States at present and is valuable for its 
high protein content. 

Oils derived from sesame and rape 
may be used by those who are allergic to 
our common ones. The avacado or alli- 
gator pear can supply much fat to those 
who cannot take other fats. 


FOOD ALLERGY AND 
SENSITIVENESS 

The influence of diet on cutaneous dis- 
ease. says G S Williamson,'' is neces- 
sary to emphaMze the relation of the skin 
to internal organs Diseases in ain 
1 part of the body can be reflected in 
distant and apparently unrelated struc- 
tures. The skin is no e.xception to this 
important rule The influence of nutri- 
tion on the skin is an important factor 
and in order that there is a proper per- 
formance of its function, it is necessary 
to give an adequate diet 
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“There are numerous dermatological 
diseases of serious nature, and which nu- 
tritional errors are not causative, diet 
has an important place in their manage- 
ment. A few such diseases are : Pemphi- 
gus ; dermatitis exfoliative, leukemias, 
Hodgkin’s disease, acute disseminated 
lupus erythematosus, and new growths.” 

The following are a few diseases or 
disease groups in which the factor of diet 
is specifically concerned. 

1 Vitamin Deficiencies — The role 
of vitamins is of considerable importance, 
but it is discussed in detail in another 
chapter of this book. 

2 T uberculosis — In the last few 
years the dietetic treatment of cutaneous 
tuberculosis has been greatly stressed. 

Sauerbruch, Herrmansdorfer and Ger- 
son advocate a diet that virtually ex- 
cludes sodium chloride. For short, this 
IS known as the S H G salt-free diet 
Following are the essentials of this diet : 

<" 1 ) Sodium chloride is almost com- 
pletely excluded, but the diet is rich in 
calcium and other minerals, (2) a large 
amount of uncooked vegetables (cooked 
vegetables should be prepared in water- 
less cookers in their own Juices); (3) 
meats are restricted; (4) raw eggs, milk, 
butter and meat juices are included, 
(5) large quantities of vitamin C and D 
are included, ((>) a diet high m fat and 
protein but low in carbohydrate 

The sodium ion of common salt ap- 
pears to be the component w’hich retards 
healing in skin tuberculosis 

3 Acne Rosacea — “Acne rosacea is 
a disturbance of the small blood vessels 
(capillariea) of the central, or flush, area 
of the face ” Digestive disturbances are 
one of the outstanding features of this 
disease and are important etiologically. 
The symptoms may be brought on by 
errors in the diet, especially from the 
excessive use of tea, coffee, alcohol and 
condiments. Many of the patients have 


some degree of hypochlorhydria. Diet is 
one of the most important features of the 
treatment. In mild cases the proper diet 
is sufficient to effect a marked improve- 
ment, and sometimes a cure. The dietary 
principles involved are as follows' (1) 
All stimulating foods, such as tea, cof- 
fee, alcohol, condiments, excess sweets 
and rich gravies are excluded; (2) a 
bland diet of small frequent feedings is 
preferable; (3) excessively hot foods 
should be avoided; (4) the administra- 
tion of dilute hydrochloric acid when 
necessary; (5) the correction of gastro- 
intestinal disturbances. 

4. Yeast Infections (Moniahasis) — 
“A wide variety of skin lesions are caused 
by yeast or thrush microorganisms, and 
closely resemble ringworm infections. 
Probably the commonest example is oral 
thrush in infants.” Yeast infections 
are occasionally present in diabetics and 
in obese patients and are, therefore, of 
dietetic interest. The carbohydrate in- 
take should be limited and in every in- 
stance diabetes should be suspected. 

5 Disorders of Metabolism — A pri- 
mary cause of any specific skin lesion 
is known to be caused by an alteration 
in carbohydrate metabolism There is 
a series of skin affections which result 
from disorders of fat metabolism. The 
following 2 are of dietetic importance: 
( 1) A group of lesions known as xantho- 
mas which may be found on the skin or 
involving internal structures There is 
1 form known as xanthoma diabeti- 
corum, which is associated with diabetes. 
The diet is directed largely toward con- 
trolling the diabetes and is fat poor in 
order to lower the cholesterol and fat 
content of the blood. (2) Necrobeosis 
lipoidica diabeticorum is a rare disease, 
the result of disturbed fat metabolism in 
which the excess fat present in the blood 
of diabetic patients is deposited in the 
skin The treatment is the administration 
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of insulin, limitation of fat, and a diet 
suitable to control the hyperglycemia. 

The cutaneous manifestations of food 
allergy are wide in variation and sever- 
ity. They principally consist of : Urtica- 
ria (hives) ; angioneurotic edema (giant 
hives), eczema (atopic dermitis), pe- 
tichial eruptions (purpura), acne vul- 
garis, and, not infrequently, various de- 
grees of itching. 

1. Urticaria and Angioneurotic 
Edema — These show variations of the 
same fundamental disturbances. They are 
fairly common results of food allerg}’. 
The foods that are the chief offenders in 
infants are eggs and milk ; in adults, eggs, 
meat (especially pork), fish, shellfish, 
nuts, tomatoes, and particularly wheat 
cereal. Alcoholic beverages are not un- 
common causes of urticaria. 

2. Pruritus (Itching ) — This condi- 
tion, with no evidence of skin lesions, is 
a frequent offender. Elimination diets 
are of value in this disease. 

3 Purpura — This can be caused by 
food allergv’ The following foods are 
known causes of purpura eruptions 
Eggs , milk, wheat, chocolate, beef, pork, 
certain fish, onions, tomatoes, and straw- 
berries 

4 Acne Vulgaris — This affects the 
roung adult most often The present 
opinion is that the type of diet is not at 
fault, but rather a sensitivity to certain 
•^Decific foods Although a hypersensi- 
tiveness may develop, the foods that 
are commonest offenders are chocolate, 
fish, nuts, white bread, and the salts of 
bromide and iodine 

5. Atopic Dermitis — This is the 
cutaneous lesion in which food allerg} 
assumes a role of great importance The 
foods that are the greatest offenders are 
eggs, wheat, and milk, although no foods 
are beyond suspicion 

In the treatment of skin lesions result- 
ing from food allergy, the first and most 


essential step is a detailed and careful 
history; the second, skin tests by the 
scratch method. The treatment of the 
patient showing positive skin reactions 
to foods should be first, the avoidance 
of these foods; second, the use of elim- 
ination diets when offending foods can 
not be determined ; third, desensitization 
when such procedure is indicated. 


GASTRIC ULCER 

The diet for bleeding gastric ulcer 
which has been used by Andresen in the 
Long Island College Hospital from 1925 
to 1936 has proved so very successful 
that John S. LaDue, M.D.,® reports on 
it in detail. The purpose of the diet is 
to stop bleeding by formation of dots, to 
keep the blood pressure down, manage 
shocks, and prevent digestion, by gastric 
secretion, of the exposed wound in the 
blood vessel. 

The patient must rest, be kept warm 
No ice IS permitted. 

Following is a copy of the treatment . 

TABLE III 

Long Island College Hospit\l Diet for 
Patients v ith Gastric Hemorrh ace 


Ounces 

C H \RACTER OF FfFDI Xt.S 
Gelatin bOLi^Tiox — 

Gelatin 1 

Lactose 3 

luice of 1 orange 

Water 32 

Gruel Mixtlre No 1 — 

Cereal gruel (oatmeal, barley or 
cornmeal ) *16 

Milk 14 

Cream 4 

Lactose 3 

Gruel Mixture No 2— 

Cereal gruel (same) 12 

Milk . . 32 

Cream 4 

Lactase 4 
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TABLE III (Continued) 

Schedule of Feedings 

Ounces 

First and second day ; feed every 1% 
hours — 

Gelatin solution . , . . , . . . 4 

Third day; feed every 1^ hours — 

Gelatin solution 4 

Gruel No. 1 5 

Fourth day, feed every 1% hours — 

Gelatin solution S 

Gruel No 1 5 

Fifth and sixth day: feed every 1% 
hours — 

Gelatin solution 6 

Gruel No. 2*.. . ... 6 

Seventh and eighth day , feed every 2 
hours — 

Gelatin solution . . , .6 

Gruel No 2* . 6 

Ninth day and thereafter — Long Island Col- 
lege diet for patients vnth ulcer 

TABLE IV 

T.ONG Island College Hospital Diet for 
Patients with Ulcer 

Rrf\kf\st — M ilk, 8 oz , with cream if de- 
sired, cereal, 5 oz , with milk or cream; 
egg, 1, soft boiled or poached , fruit juice or 
stewed fruit (end of meal) 

Midmormng AfF\L — Milk, 8 o/ , cream, 
oz , lactose, ounce, with cocoa if desired, 
ahva\s with crackers, toast, bread or cake 
r,UNtiTio\ — Milk, 8 ()/ baked oi mashed 
potato or plain spaghetti, 1, soft lioiled 
or poached, or crtaTn cliLese, bread and 
butter, 2 slices , pudding, custard, gelatin, 
ice cream, or stewed fruit 
^^IDAFTFRKO^N Me^l — S ame as midmorning 
meal 

Supper — S ame as breakfast or luncheon 
Bedtimf Me\l — S ame as midmorning meal ; 

repeat every 2 ^ hours during night if awake. 
Medication — O live oil, % oz, 3 times a day 
before meals ; liquid petrolatum, ^ oz , every 
night , w^ater, if desired 

♦Add to gruel mixture at each feeding one of 
the followdns^ 3 oz. cereal, 1 soft cooked egg, 
custard or jello. 


GASTROINTESTINAL 

DISEASES 

A. H. Douthwaite'^ discusses gastritis 
and the dietary treatment. The diet 
should be free from alcohol, iced drinks, 
and ices, spiced food, very hot food or 
drink, salted foods, mustard, sauces, shell 
fish, smoked meat or fish, pastry, new 
bread, food containing pips, skins, nuts, 
strong cheese, coffee, and strong tea and 
salads (except in strict moderation). 
Food must be thoroughly chewed. 

The type of diet which he suggests for 
peptic ulcer is shown below. He believes 
that drugs are of little importance in the 
control of acidity, and that frequent feed- 
ing is most important. The more liberal 
diet is approved. 

Gastric and Duodenal Ulcer 

Treatment — (1) Rest in bed until 2 
consecutive negative reports for occult 
blood in the stools have been obtained. 

(2) Diet — Frequent feedings are im- 
portant in order to neutralize gastric 
acidity and to diminish spasm. For the 
first 2 weeks, they should be given at 
9 a m , 1 1 a m , 1 p. m , 4 p. m., 7 p. m., 
and 10 p M , but if the patient should 
wake in the night he should take a fur- 
ther feeding of milk or biscuit. The types 
of foods permissible are milk, cornflour, 
Fenger’s (of these 2 pints in 24 hours), 
force, cornflakes, 4 slices thin bread (no 
crust), and butter and honey (at the 
I P M feedin,q), cream, 1 lightly boiled 
or poached egg, weak tea, sugar, custard, 
junket, strained fruit juice, strained 
tomato juice After the end of the second 
week if no pain is now felt, the milk)? 
foods may be reduced and fish, fat ba- 
con, rusks, 2 more eggs, sieved and 
carefully prepared puree of vegetables 
and fruits added. The solid foods must 
be thoroughly chewed. In the fourth and 
subsequent weeks, the breast of bird may 
be taken if thoroughly chewed 
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From now on for the rest of the pa- 
tient’s life he should avoid meat soups, 
meat extracts, spiced food, effervescing 
drinks, all spirits, all alcohol on an empty 
stomach, the fiber of fruit and vegetables, 
this, therefore, includes salads, raisins 
or food containing pips, skins, and nuts. 
Butchers’ meat may be taken after the 
end of two months of treatment. 

Milk at 11 A. M., bedtime, and in the 
night is important 

(3) General Measures important 
at All Times — 

(a) Masticate food well. 

(b) Never hurry over a meal — rest if only 
for % hour afterward. 

(c) The first sign of indigestion is an indi- 
cation for rest in bed and medical advice. 

(d) Do not go without regular and frequent 
meals. 

(e) Avoid exposure to cold. 

(/) Have regular dental attention. 

(4) Medicinal: 

(a) Olive Oil — Two teaspoonfuls before 
the mam meals if not nauseating. 

(^) Hyoscyamus — The tincture in doses 
of 10 to IS minims (0 6 to 1 cc ) to dimmish 
spasms — give 4-hourly between meals, for 6 
months or more 

(c) Alkalis. 

(d) Liquid paraffin for constipation 

(c) Phenobarbital — One-half grain t i d. 
(0 03 Gm ) for the nervous patient for the 
first 6 weeks 

The commonest cause of relapse is 
mental stress and worry. Smoking is 
worse than alcohol for ulcers Both are 
bad, especially on an empty stomach 
The safest alcoholic drinks are light beer 
or well diluted gin with lime juice and 
water (I ''finger'" of gin to a tumbler). 

Peptic Ulcer 

A definition, as given by A. H Aaron^ 
for the cause of peptic ulcer is : ‘'For 
some unknown reason the mucosa of the 
stomach and duodenum loses its ability 
to resist the digestive action of hydro- 


chloric acid and pepsin.” Therefore there 
is evidence that the control of the acidity 
is the basis for the treatment of peptic 
ulcer of the stomach and duodenum The 
best treatment has been a bland diet, 
proper feeding times, and alkali therapy. 
The bland diet does not include condi- 
ments which stimulate the flow of hydro- 
chloric acid, and roughage which irritates 
and prevents healing; it includes those 
foods which diminish acidity, such as 
fats, butter, cream, and proteins which 
utilize more hydrochloric acid than other 
foods, and frequent feedings so that the 
stomach is not allowed to accumulate 
acid secretion of high concentration. It 
must be realized that gastric secretion 
occurs during sleeping hours and there- 
fore it is necessary to wake the patient 
and give him a glass of milk, or a slice 
of bread and butter. If there are ade- 
quate amounts of fruit juices, milk, meat, 
eggs, and soft green vegetables included 
in the diet, there need be no fear of the 
patient developing a vitamin deficiency. 

BLAND DIET 
Fruit Juices — 

May have cherry, loganberry, orange, pine- 
apple, and strawberry Orange juice, 2 to 
4 tablespoons daily. These must be taken 
after any meal. 

Avoid all other fruit juices. 

Soups — 

May have soups made with sweet cream or 
milk and the following strained vege- 
tables — peas, celery, asparagus, potato, 
mushrooms, and o\ster stew 

A\tnd clam broth, meat broths, and badlions 
Meat, Fi^n, or Fowl— 

May ha\e beef, chicken, turkey, lamb, veal, 
sweetbreads, liver, bacon Any freshwater 
fish. Prepared — broiled, boiled or baked 

Avoid highly seasoned meats, sausagts, etc, 
fried or fat meats, fish, or fowl 
Vegetables — 

May have cooked — beets, asparagus, broccoli, 
lima beans, carrots, wax beans, s(juash, 
finely chopped lettuce, peas, w bite and 
sweet potatoes, cauliflower, spinach Baked, 
pureed, mashed or boded 
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Avoid all other vegetables, either raw or 
cooked. 

Breads — 

May have toast, day-old white bread, fine 
rye bread, soft rolls, soda crackers, zwei- 
bach. 

Avoid fresh bread, hot breads, bran or whole 
wheat breads. 

Eggs — 

May have soft boiled, poached, scrambled, 
hard boiled, coddled, or omelet. 

Avoid fried. 

Fats — 

May have butter, cream, olive oil, oleo- 
margarine, and crisco 
Avoid all fried foods 
Cereals — 

Dvfay have cream of wheat, wheatena, farina, 
hominy, tapioca, strained oatmeal, rals- 
tuns, nee, macaroni, spaghetti. 

Avoid all coarse grained cereals and bran 
Nuts — 

None allowed 
Cheese — 

May have cream, cottage, brie, and mild 
American types 
A\oid all others 

Gravies, Sauces, and Condiments — 

Afay have mayonnaise or boiled dressing, 
plain flour gravy with small amount of 
meat seasoning 

Avoid all sauces and condiments Pepper 
and salt not allowed except as used tor 
moderate seasoning in preparing food 
Frlits — 

Mav have applesauce, baked apple without 
skills, stewed apricots, pt^aches, prunes, 
pears 

Avoid all other fruits — raw and cooked 

I )ESbERTS — 

May have gelatin, custard, prune whip, rice, 
tapioca, and other simple puddings, vanilla 
ice cream or sherbets, charlotte russe, 
angel food cake or sponge cakes with 
white frosting, plain chocolate candy 
Avoid chewing gum, pies, pastries, and all 
other cakes and cookies 
Beverages — 

May have cocoa, eggnog, malted milk, milk, 
cream, weak tea, Postum, Kaffee Hag, 
water, chocolate milk shake 
Avoid coffee, tea, alcoholic drinks, very hot 
or very cold drinks 

Between meals and at bedtime take a glass 
of milk or a slice of bread and butter 


GOUT 

E. C. Bartels^ tells us that there have 
been many experiments done on patients 
suffering from gout. Diets high in fat 
and low in carbohydrate have been used, 
purine free diets, high protein and carbo- 
hydrate and low fat diets have been 
administered. The author has tried a low 
purine, low fat and high carbohydrate 
diet with the administration of cincho- 
phen with desired results, that of pre- 
venting further attacks of joint pain. 
The general directions for the diet are 
shown in Table 5. 

TABLE V 
Foods Forbidden — 

Kidney, liver, sweetbreads, sardines, ancho- 
vies, brains 
Alcoholic beverages 

Whole-grain products, such as whole wheat 
bread, shredded wheat, oatmeal. 

Asparagus, beans, cauliflower, peas, lentils, 
spinach, mushrooms. 

Condiments, gravy, meat soups, meat ex- 
tracts. 

Butter, cream, mayonnaise, fat-containing 
foods 

Foods PERMirrED — 

Alilk (skimmed) 

Eggs 

Fruits 

Vegetables, except as listed above 
Cereals, except whole gram 
Cottage cheese. 

Breads, except wLole w^heat 
Jelly, gelatin. 

Potatoes, rice, macaroni, spaghetti, noodles 
Cocoa, coffee, Postum or tea — 1 cup daily 
Meat, Fish, Fowl (amount permitted de- 
pends on seventy and progress of case) 
Beef (lean) 

Veal. 

Chicken. 

Herring 

Oysters 

Crab 

Cod 

Whitefish 
Bluefish 
Finnan haddie 
Tuna. 
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SAMPLE MENU 


Breakfast 

Fruit 

Cereal 

Egg 


Average serving 
Average serving 
1 


Milk (skimmed) 1 glassful 

Toast 2 slices 

Jelly or honey 2 tablespoons 

Sugar as desired 
Dinner and Supper 
Vegetable soup made without meat 


Lean meat 
or 
Egg 

Potato, rice, maca- 
roni, spaghetti, 
noodles 
Vegetables 
Salad, if desired 
Bread 

Jelly or honey 
Milk (skimmed) 
Fruit 


Small serving (as 
permitted) 

1 


1 serving 
cup 

1 slice 

2 tablespoons 
1 glassful 

Average serving 


The amount of meat, fish, or fowl to 
be taken depends on the severity of the 
disease. These foods contain some purine 
but should be included to satisfy the pa- 
tient. At the beginning of the treatment, 
the meat, fish, and fowl are restricted to 
1 serving 2 or 3 days a week and are 
increased until they are taken daily if 
the uric acid level permits The sample 
menu contains approximately 278 Gm 
carbohydrate. 77 Gm protein, 22 Gm. 
fat, 1618 Calories The carbohydrate is 
increased so that the Caloric intake ma\ 
be made adequate for the patient The 


INFANT FEEDING 

Charles H. Smith^^ states that it is 
both undesirable and dangerous to feed 
an infant more food than he needs. 

It is known that the mother’s milk 
‘'does not come in” until the third or 
fifth day. It has been demonstrated by 
C. H. Smith that the baby gets about 1 
or 2 ounces of breast milk a day in the 
first few" days, 6 to 10 ounces by the end 
of the week and 10 to 15 ounces at the 
end of the second week. It has been 
proved that the most that the babies get 
is between 25 and 30 Calories per pound 
in the first week, 30 to 45 Calories in the 
second week From the second week on 
the a\erage is about 45 Calories per 
pound. The baby begins to gain as soon 
as he receives 30 Calories per pound but 
he wall stop gaining in the third w-eek if 
he does not receive 45 Calories per pound. 

‘‘For more than a generation a plan 
for bottle feeding w'hich closely imitates 
the Caloric intake of the breast-fed infant 
has been used wath success. This starts 
wath strength milk (5 ounces in 20 
or 21 ounces total) plus ^4 to ^4 ounces 
sugar It is increased ever\ other day 
to 34 milk at 1 w"eek and ^'2 milk at 2 
w'eeks ” 

The routine on the Children's Medical 
Service of Bellevue Hospital is as fol- 
io w-s • 


Da\ 

1 

2 

3 

4 

5 


i 7 

i 

! 

8 

9 i 10 

Ml 12 

Milk, ounces 

0 

5 


6 


7 ’ 

1 

8 

' 9 

! 10 

Water, ounces I 

10 

16 


15 


14 


13 I 

12 

1 ill 

Cane sugar, ounces 








! 

! 1 

: ^4 

Energy quotient at 7 lbs * 


23 


26 ' 

1 


; 30 

i 1 

; 35 ' 

38 

41 


diet is inadequate in vitamin A and B, 
and therefore concentrates must be given. 
The patient frequently loses w-eight until 
he learns to consume enough carbohy- 
drate to make up the Calories lost by 
cutting dowm the fat. 


Six feedings of 3\) ounces, or 7 feed- 
ings of 3 ounces. (The Miialler babies 
w"ill not even take all of this in the first 
days ) When using this routine, the 
w^eight curves are exactly the same as 
those of breast-fed infants 
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The second step of feeding infants is 
between the third week and the time 
when other foods are added. The time to 
start adding the other foods is usually at 
about 6 months. 

The average Caloric intake at 1 year 
is usually about 45 Calories per pound or 
100 calories per kilogram. The minimum 
protein requirement is equal to the amount 
contained in 1^4 ounces of milk per pound 
body weight. Some advantage is gained 
by giving a little more (about 1 % ounces 
per pound), but a baby rarely needs as 
much as 2 ounces per pound. By giving 
1 % ounces milk per pound, it should 
yield about 35 Calories per pound so that 
only 10 Calories of sugar (about ounce 
per pound) would be needed. Usually, 
by the time the baby reaches 12 pounds, 
an ounce of sugar is needed, the physi- 
cian starts to add cereal so that the 
sugar need is not increased over this 
amount Smith feels that it is much more 
accurate and scientific to weigh the added 
sugars ; and this can be done easily on 
any small postage scale 

The fluids required in the early months 
are about 3 ounces per pound and in the 
later months about 2 ounces per pound. 
.■\1I the water may be giv'en in the bottle 
ur a ])art licld from the milk dilution and 
given se])arately 

Supjdement foods to the bottle may be 
started at almost any time But there is 
no particular advantage in starting them 
very earl_\ The fullown'ng table gives a 
reasonable time for each • 


The feeding may be reduced from o 
to 7 feedings to 4 feedings toward the 
end of the year. The time may be spaced 
in 2 ways at either 6 a. m., 10 a. m., 2 
p. M., 6 P. M. or 7 A. M., 12 M , 5 p m., 
10 P. M. The latter plan has many more 
advantages than the former. When the 
baby is fed at 10 p. m., he is less likely 
to awaken early and during the winter it 
is easier to get him out of doors from 
10 A. M. to 12 M. and 2 p M. to 4 p. m 

Occasionally, at the end of the first 
year, babies will do well on 3 meals a 
day, with orange juice and a cracker in 
the afternoon. Some babies will go on 
the 3 meals a day at 9 or 10 months and 
others not until after a year. It is not 
wise to force a small baby, or 1 whose 
appetite is not very good to take the food 
needed in 3 feedings because it is then 
difificult to get in enough milk. It is not 
advisable to give milk between meals as 
the appetite and digestion are apt to be 
upset, since milk needs nearly 4 hours 
to digest 

The list on jiage 115 gives an adequate 
diet for a child of 1 year weighing 22 to 
23 pounds .A.11 tablespoons should be 
level 

This diet yields approximately 1000 
Calories, which is adequate for a 22-pound 
child Cevitamic acid is necessary. It is 
given in either the form of fruit juice or 
tablet form a few w ceks after weaning It 
is not necessary during breast feeding. 
The best available source of vitamin D 
is sunlight given on the skin or, if this is 


Foods 

Time 

Amount at Beginning 

Amount at One Year 

Cerealb 

4- 5 months 

1 level tablespoon 

3-4 level tablespoons 
(twice a day) 

Vegetables 

5~ 6 months 

1 level tablespoon 

2-3 level tablespoons 
(twice a day) 

Potato 

6- 7 months 

1 level tablespoon 

1 small potato 

Meat juice 

7 - 8 months 

1 level tablespoon 

4 tablespoons 

Scraped meat 

8-10 months 

1 teaspoon 

1-2 tablespoons 

Egg 

9-12 months 

1 yolk 

1 whole 

Cooked fruit 

7-12 months 

1 teaspoon 

2-3 tablespoons 

Orange j'uice 

2 weeks after weaning 

1 teaspoon 

1 orange 
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7,30-8 A.M. Breakfast- Note: 

Cereal . . 4 tablespoons No egg is needed for breakfast 

Milk . ... . . .8-12 ounces 

Toast and butter . small piece 

12 00 M. Lunch: 

Meat or egg 2 tablespoons 

Potato, rice or macaroni 2 tablespoons No added milk to drink 

Vegetables . . .2 tablespoons 

Junket or custard 6 ounces 


4 00 p.M. Orange juice and cracker 

5 30-6 P.M 

Cereal . 

Milk 

Cooked fruit 

10 00 P.M 

Milk . . 


No milk in midafternoon 


4 tablespoons 
8 to 12 ounces 
2 to 4 tablespoons 

4 to 6 ounces may be given if wanted and if only 
8 ounces are taken at breakfast and supper 


not available, as on cold or cloudy days, 
it may be given in any one of the dozen 
forms on the market. All other vitamins 
are present in ample amounts in a well 
balanced diet. 


MINERAL REQUIREMENTS 

John H Talbott and Frederick S. 
Coombs^ ^ review the observations of 
Loeb, who observed that a patient with 
Addison’s disease suffered from an in- 
sufficiency of sodium chloride in the body. 
It has now been confirmed that a high 
sodium chloride diet has increased the 
life expectancy of persons with this mal- 
ady A minimum of 2|4 drams ( 10 Gm ) 
of table salt in addition to that of the 
diet is given as well as a diet high in 
carboludrate There also appears to be 
a liigh concentration of potassium in the 
serum, so Wilder has recommended a 
low’ potassium intake No meat, fish, 
fow’l, dried vegetables, or fruits and nuts 
should be used, or they should be re- 
stricted to very small amounts 

They suggest a high sodium intake in 
any acute fever. Foods such as broths, 
soups, and other salty fluids may be used 


with an addition of 1^ to 2 drams (6 to 
8 Gm.) of table salt. Persons who do 
very strenuous work, especially in warm 
weather require at least 3% drams (15 
Gm.) of sodium chloride daily. Diabetes 
insipidus is 1 condition which at present, 
as far as is known, reacts unfavorably to 
an increase in salt. Extreme thirst is 
experienced If the diet contains less than 
1 % drams (5 Gm.) of salt, the patient 
has a feeling of “well being.” 


OBESITY 

Horace Gray and Dorothy E. Kallen- 
bach^- report on the results of obesity 
treatment of 212 obese outpatients from 
June, 1933, to IMarch, 1938. Many were 
sifted out of the group as time went on, 
winch resulted in a very co-operative 
group remaining. There were 106 who 
remained throughout The diet used was 
as follow's: 

1. Protein, 0 6 to 10 Gm per kilogram of 
body weight in adults: 20 to 3 0 in children 

2. Calories, 10 per kilogram at the start, and 
reduced, let us say, once a week by decreasing 
the carbohydrate and fat until weight is lost. 

3. A common diet accordingly would be 
about C 80, P. 60, and F 40, yielding 900 Cal- 
ories and a FA/G ratio of 0 5 for a patient 
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weighing 200 lb. (90 kg.) this would be about 
10 Calories per kilogram. 

4. The satiety value is perhaps the next 
thing to consider; that is, keeping the patient 
sufficiently satisfied so that the diet will be 
adhered to. This is largely achieved by in- 
creasing the bulk by means of 5 and 10 per 
cent vegetables. 

5. Vitamins and minerals are considered by 
taking care to include the following in the diet . 
Vegetables (A and B) ; fruits (C) ; about 30 
Gm. cheese or more if the patient will take it, 
or milk about pint — 240 cc. (for calcium 
and phosphorous) ; and cod liver oil, 1 teaspoon 
— 4 cc.-~a day (A and D). 

6. Fluids are discouraged at mealtime in 
order to reduce the common tendency of bolting 
food 

7. Amount of weight lost each month is pre- 
ferred to be 4 to 8 pounds (17 to 3 6 kg.) 
rather than larger amounts which predispose 
to wrinkles, irritability, and perhaps more 
serious upsets 

8 Bread is generally discouraged. 

The authors believe in "no tapering 
off,” but an abrupt renunciation They 
believe in a flour-free diet and tell the 
patient that they must go without all 
flour for 30 days This, they are told, 
means no bread, white, wholewheat, 
brown, yellow', or toasted — no melba 
toast — no rye wafers — no crackers — no 
pastry — no pancakes. 

Patients were made to bring in written 
lists of what they had eaten the day 
before coming in to see the doctor Their 
average weight was 202 pounds (91.8 
kg ) . Some patients were able to reduce 
on the diet alone. Others did receive 
drugs. They believe that frequent check- 
ups must be made. The interval should 
not exceed 3 months. 


PREGNANCY 

Maurice B. Strausses gjygg follow- 
ing table to show an optimal diet in 
pregnancy : 


TABLE VI 

An Optimal Diet in Pregnancy Includes 
Daily : 


Fruit 

200 

Gm. 

Eggs (3) 

180 

Gm 

Milk 

1000 

cc 

Meat, fish or 



poultry 

300 

Gm 

Vegetables 

400 

Gm. 


Butter, sugar, cereals, breadstuffs, etc , to be 
added to furnish sufficient calories. 

At least 3 grains (0.2 Gm.) of fer- 
rous sulfate and 800 U S. P. units of 
vitamin D should be given in addition 

This is a splendid diet but Dr. Strauss 
fears that it is too expensive and beyond 
the reach of the average patient who at- 
tends the clinic. However, he feels that 
a person may get along well on less but 
will not experience the feeling of optimal 
nutrition Possible results of vitamin 
deficiencies are many. There is no evi- 
dence at present to prove that urinary 
infections, such as pyelitis and pyelone- 
phritis in pregnancy may be due to lack 
of vitamin A, yet Dr Strauss believes 
that It IS wise to eliminate the possibil- 
ity and use plenty of foods rich in vita- 
min A. 

A deficiency of vitamin Bi or Bo may 
lead to the "toxic” polyneuritis of preg- 
nancy and cardiovascular abnormalities, 
as well as pernicious anemia of preg- 
nancy. It should also be remembered that 
patients who do not receive adequate 
amounts of vitamin C bleed very easil_\ 
and show' very poor W'ouiid healing. The 
demands made upon the mother for cal- 
cium can only be supplied by the use of 
1 quart of milk daily. This need not be 
grade A The fat content is not impor- 
tant and skimmed milk is just as satis- 
factory. It may also be better to use 
skimmed milk to keep down the calories, 
if the pregnant woman has a tendency to 
gain too much weight. If vitamin D is 
absent, then calcium is not absorbed from 
the gastrointestinal tract The mother 
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should get at least 800 units of vitamin 
D ; therefore, cod-liver oil should be 
given in some form. It has also been 
thought that hemorrhagic disease in in- 
fants may be due to a lack of maternal 
vitamin K. 

If protein intake is not adequate, the 
labrile reserve of protein is used first 
and then the less readily dispensable 
reserve protein and the plasma protein. 
When the plasma protein begins to go, 
the balance between the intracapillary 
hydrostatic pressure and the colloid os- 
motic pressure of the blood becomes 
disturbed. Extra cellular tissue fluids re- 
sult from water filtering out of the capil- 
laries faster than it returns. 

Fifteen or more pounds of water may 
accumulate before it will be noticed as 
edema. Many women think they are 
merely gaining weight. 

Since the average or even the optimal 
diet contains but little iron, it may be 
necessary to take iron in its medicinal 
form Deficiencies really would be com- 
moner, but for the fact that the body is 
most economical. It uses the iron from 
the wornout red blood cells A mother 
should be prepared for loss of blood 
which would deplete her iron reserve. 

Strauss says in conclusion that “many 
of the toxic manifestations of pregnancy, 
polyneuritis, simple anemia, pernicious 
anemia, preeclampsia, and certain cases 
of eclampsia among them, appear to re- 
sult not from the action of mysterious 
and undiscovered 'toxins’ but from in- 
adequate maternal nutrition and that this 
may manifest itself not only in ill health 
of expectant mothers but also in dis- 
orders in their infants.” 


RENAL DISEASES 

T. P. Sprunt^^ states that the chief 
questions to be settled in relation to diet 


of the patient with renal disease are how 
much water, how much protein and how 
much salt should be given or to what 
extent these things should be withheld. 
Because of the newer knowledge of nu- 
trition and metabolism many clinicians 
are now convinced that routinely re- 
stricted diets based only upon the fact 
that the patient has a renal disease are 
not justified. The fact has been recog- 
nized that restricted protein may some- 
times result in protein starvation and the 
restriction of water and salt may be 
harmful as well as adding materially to 
the patients’ discomfort. The tendency 
at present is to give them an adequate 
diet except in a few and brief emergen- 
cies. 

It has been shown by observation and 
dietary expenments that a man may live 
in apparent health on as little as 40 Gm. 
protein per day, or he may eat as much 
as 280 Gm. a day. The total energy pro- 
vided by proteins in these diets therefore 
varies from about 8 per cent to about 44 
per cent, but the general range among 
the white race is from 12 per cent to 16 
per cent. The optimum protein require- 
ment varies under different conditions, 
but it is generally believed to be from 1 
to IY 2 Gm. per kg. of body weight. 
The proteins of food differ in their bio- 
logical value, depending upon the amino- 
acid content. Human proteins are more 
easily manufactured from those con- 
tained in milk, cheese, meat, fish, and 
eggs than from the proteins derived from 
vegetable sources. 

It has been pointed out by IMcCann 
that the catabolism of protein in the 
nephritic patient is influenced by the 
same factors that operate in most other 
individuals. There are the possibilities 
of limiting protein catabolism by means 
of a high caloric diet, the emphasis being 
placed upon the intake of carbohydrate 
as a protein sparer A factor of impor- 
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SAMPLE DIET 

For a patient with glomerular nephritis (chronic, active stage) : Prescription — ^Alkaline ash 
diet of 2500 Calories • Protein 70 Gm. ; high carbohydrate ; salt-poor ; fluids limited to 1200 cc. 


Foods 

Amount 

Grams 

Ash» cc. 

Protein 

Fat 

Carbohydrate 

Acid 

Base 

Fruit (orange juice) 

200 cc 

1 


20 


10 0 

Cereal (oatmeal) 

H cup 

4 


23 

4.0 


Sugar 

1 T 



15 



Milk . 

cup 

4 

50 

6 


2 8 

Toast 

2 slices 

6 


32 

20 


Butter 

1 sq. 


65 




Jelly. 

2 T. 



30 



Coffee 

120 cc. 






Sugar 

2 t 



10 



Cream 

2 T. 

1 

6.0 

1 ' 




1 

16 

17.5 

137 1 

60 1 

12 8 

Meat 

1 

3 oz i 

21 

90 


14 0 


Vegetable (5^^) 

5 oz 

1 


5 


90 

Potato 

5 oz. 

3 


27 


10 7 

Bread 

1 slice 

! 3 


16 

1 0 

t 

Butter 

2 sq 


1 13 0 




Fruit 

1 ser. 

, 1 


30 


50 

Sugar 

1 T 



15 





29 

22 0 

93 

15 0 

24 7 

Egg 

1 

6 

60 


5 5 


Potato 

7 oz 

4 


40 


14 0 

Vegetable 

5 oz 

1 


5 


90 

Bread 

2 slices 

6 


32 

2 0 


Butter 

3 sq 


19 5 




Jelly 

1 T 



15 



Milk dessert 

1 ser 

3 

40 

30 


2 8 

Milk 1 

8 oz 

8 

100 

12 


5 6 

1 


28 

39 5 

134 

7,5 

31 4 



1 

79 0 

364 

28.5 

68 5 


Excess base 40 4 Calories 2459 Diet contains 680 cc. fluid. Amount allowed 1200 cc 
.Amount water 520 cc. 

If higher protein is desired, more milk can be added to above diet and the amount of water 
decreased This would also increase e.xcess base. 

If more base is desired, fruit juice may replace the amount of water allowed 


tance in the protein metabolism of cer- 
tain nephritics is the decided loss of 
protein through the glomerular mem- 
brane into the urine and therefore there 
is a reduction of the blood plasma pro- 
teins 

There have been many controversies 
as to whether a high protein diet dam- 
ages the kidney, but the weight of the 
evidence is strongly in favor of the con- 
clusion that neither the healthy nor the 


diseased kidney is damaged by a protein 
intake considerably higher than that 
to which the normal American is accus- 
tomed. 

One of the results of marked nephritis 
and uremia is acidosis. Because of the 
threat of acidosis in most cases of renal 
disease it is customary to take care that 
the total diet should on combustion leave 
an alkaline ash. One should remember 
in this connection that meat, cereals, and 
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SAMPLE DIET 

For patient with nephrosis: Prescription— 2500 Calories; Protein 100 Gm.; high carbo- 
hydrate; low fat; salt-poor; fluids limited to 1000 cc. 


Foods 

Amount 

Grams 

Protein 

Fat 

Carbohydrate 

Fruit 

1 orange 

1 


10 

Cooked fruit 

5 prunes 

I 


35 

Sugar 

1 t. 



5 

Cereal 

M cup 

3 


24 

Sugar 

1 T. 



15 

Skimmed milk for cereal 

120 cc. 

4 

1 

6 

Bread 

1 slice 

3 


16 

Butter 

1 1. 


4 


Eggs 

2 

12 

12 




24 

17 

111 

Meat 

3 02. 

21 

9 


Potato , 

5 02 

3 


30 

Vegetable 1 

i 3 02 

1 

1 

3 

Bread 1 

2 slices 

6 


32 

Butter 

1 t 


4 


Jelly 

2 T 



1 30 

Milk dessert 

1 set. 

3 1 

4 

30 

Milk, skimmed or buttermilk 

240 cc. 

8 

2 

12 



42 

19 

137 

Meat 

3 02. 

21 

9 


Potato 

5 02. 

3 


30 

Vegetable 

3 02. 

1 


3 

Bread 

2 slices 

6 


32 

Butter 

1 t 


1 4 

30 

Fruit, canned or cooked 

1 ser 

1 

1 

Angel cake — cake without fat 

33 ^ in arc 

5 


49 



37 

13 

144 



103 

49 

392 


Calories 2421. 

Fluid in diet 360 cc. Amount allowed 1000 cc Amount as water 640 cc 


eggs yield an acid ash , milk, green vege- 
tables and fruit yield an alkaline ash; 
and butter, other fats, sugar, cornstarch 
and tapioca produce a neutral ash 

At the beginning of an acute glomer- 
ular nephritis or in uremia with chronic 
nephritis the physician usually orders the 
Karell diet (800 cc milk daily dnided 
into 4 feedings), changing after several 
days to a Karell diet with carbohydrate 
supplement (the addition of fruit juices 
with added glucose), and on further im- 
provement a cardiac soft diet, salt-free or 
salt-poor. 


T P. Sprunt states that as soon as it 
is possible the ph\'sician should order 
the full sustaining diet, keeping in mind 
the following points of importance: 

1. The patient’s general nutrition. 
Bright’s disease is usually a wasting dis- 
ease and the patient undernourished, but 
sometimes the patient may be o\er- 
weight If the patient is overweight the 
caloric intake may be adjusted so that 
there is a gradual loss of weight. But 
more often one wishes to improve the 
general state of nutrition including the 
store of bod}' fat 
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SAMPLE DIET 

For patient with chronic nephritis without edema * Prescription — Alkaline ash diet of 2500 
Calories ; Protein 70 Gm. ; salt and fluid as desired 


F oods 


Fruit (orange juice) 
Cereal . 

Sugar 
Milk . 

Toast 

Butter, 

Jelly 
Coffee . 

Sugar 

Cream 


Meat 
Vegetable 
Potato . 
Bread . 
Butter 
Fruit 
Sugar 
Milk 


Egg 

Potato — large 

Vegetable 

Bread 

Milk dessert 

Milk 

Butter 


Excess base 53 8 


1 

Amount 

1 

Grams 

Ash, cc 

Protein 

Fat 

Carbohydrate 

Acid 

Base 

I 200 cc. 

1 


20 


10.0 

% cup 

4 


23 

4.0 


1 1 T 



15 



I 240 cc. 

8 

10 0 

12 


5 6 

1 2 slices 

6 


32 

2 0 


1 1 sq. 


65 




I 2 T 



30 



I as desired 






2 t 



10 




2 T 

1 

60 

1 





20 

22 5 

143 

60 

15.6 


2 oz. 

14 

60 


10.0 



5 oz. 

1 


5 


90 


5 oz. 

3 


27 


10 7 


1 slice 

3 


16 

1.0 



2 sq. 


13 0 





1 ser. 

1 


30 


5 0 

1 T. 



15 



j 240 cc 

8 

10 0 

' 12 


5 6 


30 

29 0 

105 

11.0 

30 3 

, 1 

6 

6 0 


5 5 


, 7 oz. 

4 


40 


14.0 

i 5 oz 

1 


5 


90 

j 1 slice 

3 


16 

1 0 


: 1 sen 

3 

4.0 

30 


2 8 

1 240 cc 

8 

100 

12 


5 6 

3 sq 


19 5 




1 

25 

39 5 

103 

6 5 

31 4 


75 

82 0 

I 

381 

23 5 

77 3 


Calories 2562 


Certain types of food are usually for- 
bidden to patients with renal disease, 
l^onie of the foods forbidden are: Salted 
nieat^ , .salted fish, pork, sausage, bologna, 
meat broth, gravies, alcohol in any form, 
the internal organs of animals, “in view 
of experimental work indicating the 
nephrotoxic action of products of nuclear 
material ” Particularly in patients with 
cardiac weakness, the so-called “gas 
forming” vegetables as cabbage, cucum- 
bers, lima beans, navy beans, turnips, 
radishes, should be avoided, although pa- 
tients who have no symptoms of gaseous 
indigestion may eat them. 


2. There should be adequate protein 
m the diet and at least 50 per cent should 
be of animal origin and therefore of high 
biological value The usual amount of 
protein ordered in an average case is 
70 to 80 Gm. If there is a marked 
retention of nonprotem nitrogen, the 
protein of the diet should be lowered to 
50 Gm with a larger percentage of it 
being of animal origin. 

3 A high Caloric diet that is made up 
largely of carbohydrates is often needed 
because of the patient’s poor nutrition 
and also because with a moderate protein 
intake and a higher carbohydrate diet 
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the protein catabolism is reduced to a 
minimum and 1 of the important dietary- 
indications in nephritis is met. 

4. The diet should be prepared so 
that the alkaline, acid and neutral ash 
foods are in such proportion as to yield 
a basic ash in excess. The excess base 
should amount to from 25 to 50 cc. in 
24 hours and each meal should contain 
at least 5 cc. excess base. The folio-wing 
tables give the value for 100 Gm. food 
in terms of cc. of N/ 10 acid or alkaline 
needed to produce neutrality. 


Food Producing an Alkaline Ash 


CC N 1 () 
alkaline 
per 100 
Gm. 

Vegetables (except corn and brussels 


sprouts) ... 60 

Fruits (except prunes, plums, and 

cranberries) 5 0 

Co-w-’s milk 2.3 

Potato 7.0 

.■\lmonds 12 0 


Foods 

Producing an Acid Ash 


cc N/IO 


acid per 


100 Gm. 

.Meat 

14 

Eggs 

11 

Bread 

3 

Cereal 

12 

Peanuts 

4 

Oysterta 

30 


5. The fluid and salt intake must be 
regulated by the presence or absence of 
edema.” It is customary to restrict salt 
in almost all types of nephritis and the 
restriction is helpful in the cases with 
edema or with threatened edema but 
actually harmful in cases of chronic 
nephritis without edema that show veiy 
marked polyuria with fixed low specific 
gravity of the urine.” One objection to 
the absence or marked restriction of salt 
in the diet is the bad effect on the pa- 
tient’s appetite and the inability for him 


to consume a nutritious diet. For the 
most part physicians use salt-free diets 
(no salt used in cooking or preparation 
or at the table) for only a few days at 
a time. A salt-poor diet is preferable; 
in this a moderate amount of salt is used 
in cooking, including the use of salt in 
bread and in butter but no extra salt 
added at the table and that furnishes 
from 3 to 5 Gm. a day. 

Where edema is present the fluid in- 
take should be limited to approximately 
the same amount as the daily output of 
fluids. WTien it is necessary to greatly 
restrict the fluids milk can not be used 
in large quantities and the more succu- 
lent fruits and vegetables can not be 
given too freely unless the patient is 
willing to do without extra water. 

Where there is an increased nonpro- 
tein nitrogen retention the salt intake 
should be kept low and the fluids in- 
creased in hopes of stimulating diuresis 

Patients with marked and persistent 
polyuria should be permitted fluids and 
salt freely. 

Some sample diets for disease of the 
kidney are on pages 118, 119, and 120 


RESTRICTED DIET AND 
DEFICIENCIES 

Dwight L Wilbur^® tells of a woman 
he called upon who had marked scaling 
of the skin of hands and face, diarrhea 
and nervousness. She had been placed 
on an elimination diet the year before 
for asthma. She confined her diet to 
only a few foods and developed the 
characteristic symptoms of pellagra 
Wilbur points out that limited diets 
for therapeutic reasons may often lead 
to deficiency diseases A knowledge of 
vitamin requirements of man, and the 
vitamin content of foods as well as the 
capacity of the patient to digest and 
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adequately utilize the food which he is 
given are all of most importance. 

Reduction diets are often to blame 
Not the type of reduction diet given 
by an authority, but the self imposed 
type, such as coffee for breakfast, clear 
soup for supper and a candy bar at noon. 
The individual who has difficulty in 
digesting foods, will often limit himself 
to a few foods which leave him feeling 
comfortable He soon narrows himself 
down to so few that his diet is very 
deficient in minerals and vitamins 

Following are some of the types of 
diets where most particular care should 
be given to the vitamin content of foods. 

1 The d\ speptic who narrows himself dowm 
to tea and toast. 

2 The food faddist, the eccentric (misin- 
formed), the poor who cannot afford to spend 
much money for food 

3 Those on elimination diets due to allergy 

4 Diets for lactatmg and pregnant vomen 

5 Diets for patients who have chronic heart 
and kidne\ disease 

6 Diets of growing children 

7 Diets of patients with long standing 
chronic infections such as tuberculosis 

The (luestion of vitamin concentrates 
is settled In' saying that only if it is 


impossible to supply vitamins naturally 
in the food to more than meet the re- 
quirement, should vitamin concentrate^ 
be used. In special diet work, the vita- 
mins most often deficient are, vitamin 
B complex and vitamin C. 
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ENDOGRINOr.OGY 

By Charles W. Dqnn, M.D 


ADRENALS 

Treatment with an Adrenal Cortex 
Extract 

The object of this report by Thomp- 
son, Tliompson, Taylor and Hoffman^ 
is to demonstrate the value of adrenal 
cortical extract, itself, in Addison’s dis- 
ease. One cc of the adrenal cortex ex- 
tract used in this study represented 75 
Gm. of fresh sheep adrenal. 

Seven cases of marked Addison’s dis- 
ease, varying in age from 18 to 49 years, 


all .showing the typical clinical findings 
of pigmentation, hypotension, and the 
characteristic blood chemical clianges, re- 
ceived long administration of adrenal 
cortex extract. Of the 7 patients, 4 are 
now living and 3 are dead 

The 4 living patients received extract 
for from 1 to 3% years. Only J is con- 
fined to the hospital, because of an asso- 
ciated active tuberculosis. The other 3 
patients are able to conduct their usual 
activities. Untreated cases of Addison’s 
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disease run a gradual down-hill course 
with spontaneous remissions and crises 
alternating with one another until a se- 
vere crisis causes death. The crisis is 
characterized by marked muscle weak- 
ness and prostration, nausea and vomit- 
ing, and occasionally, diarrhea. The hy- 
potension and pigmentation o£ the skin 
increase and there is the characteristic 
increased alteration of the sodium and 
phosphorus values of the blood during 
the crisis. With the onset of a crisis, 
therapy must be instituted at once. This 
consists of the intravenous administra- 
tion of 10 cc. or more per hour of an 
active adrenal cortex extract. The au- 
thors state that there is no danger pres- 
ent of giving too much extract Two 
intravenous administrations of 9 Gm. 
of sodium chloride and 50 Gm of dex- 
trose every 6 hours are given in the 
form of a 5 per cent dextrose in normal 
salt solution. Fifty cc. of a 234 per cent 
sodium citrate solution may be added to 
1 liter of fluid in each 24-hoiir period. 
They substitute oral administration of 
sodium salts as soon as they can be re- 
tained. In the authors’ opinion, large 
doses of extract are very important and 
superior to the administration of so- 
dium salts alone Response of the patient 
to the adrenal cortex extract intraven- 
ously administered is striking and within 
24 hours he can usually take food and 
sodium salt by mouth and, after 2 to 3 
days of therapy, can be placed on a 
maintenance program Three to 4 in- 
travenous doses of 10 cc adrenal cortical 
extract per hour are usually sufficient 
to overcome the crisis and, if the patient 
does not revive after 40 cc. of extract, 
sodium chloride should be administered 
intravenously at once and large doses 
of adrenal cortex extract continued. The 
onset of nausea in the case of .Yddison’s 
disease should be regarded as a danger 
signal and the onset of vomiting gener- 
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ally requires administration of sodium 
salts. 

Maintenance Treatment — After the 
patient has been controlled and all symp- 
toms of the crisis have diasppeared, a 
maintenance dosage of adrenal cortex ex- 
tract is required. Daily administration 
of 10 cc. or more is usually sufficient. 
However, the administration of about 
3 drams (12 Gm.) of sodium chloride 
and 1 dram (4 Gm.) of sodium citrate 
or bicarbonate by mouth may suffice 
and, again, in other cases, a combination 
of both is required. 

Diet is important and should be high 
in Calories and low in potassium. A fav- 
orable sign is a gain in weight of the 
patient and lack of weight gain should 
be considered as an ominous sign. 

The authors believe that without large 
doses of adrenal cortex extract maxi- 
mum improvement cannot be produced. 
In 3 of the fatal cases reported, their 
subsequent experience has shown that 
in all probability the dosage of adrenal 
cortex extract administered to these pa- 
tients was inadequate 

Every patient with .A.ddison’s disease 
requires constant observation by a phy- 
sician experienced with this form of 
therapy, as emergencies arise, often quite 
suddenly Infections of all types should 
be a\oided and, if infection does occur, 
should be treated as an emergency state. 
When the basal metabolism is low, the 
administration of sufficient thyroid ex- 
tract to correct this state is an important 
part of the treatment No aggravation of 
.•\ddison’s disease has been observed dur- 
ing’ the administration of thvroid extract 

o 


Addison’s Disease 

Treatment with Desoxycorticos- 
terone Esters — Ferrebee, Ragan, Atch- 
ley and Loeb^ report the use of the 
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synthetic adrenal cortical hormone, des~ ministration of the hormone. There is a 
oxycorticosterone, in a series of 13 similar decrease in cholesterol content 
patients with Addison’s disease. Their of the blood. Carbohydrate metabolism 


results are in general agreement with 
those reported by Thorn, et al and 
Cleghorn, et al* 

Hospitalized patients usually receive 
25 mg. of desoxycorticosterone acetate 
or propionate daily for 4 days, then from 
10 to 25 mg. daily for 5 days more. The 
preparation used was 5 mg. of the syn- 
thetic hormone dissolved in sesame oil 
Both esters of desoxycorticosterone ap- 
parently have equal activity in controlling 
Addison’s disease. Results show that the 
sj'nthetic adrenal hormone brought a 
striking retention of salt and water. 
Serum sodium concentration increases 
to normal and is maintained at a normal 
level as fluid retention continues Coinci- 
dent with the retention of salt and water 
and weight gain, which frequently varies 
in individual patients, is, in every case, 
marked decrease in urinary excretion 
of sodium chloride and water The blood 
serum volumes increase between 0 3 and 
1 2 liters during the first 10 days of 
treatment in the 6 cases in which these 
measurements were made. There were 
no constant alterations of albumin glob- 
ulin ratios in the 4 cases in which this 
determmatinn was made Tliere was a 
marked fall m the potassium concentra- 
tion of the serum and frequently to ab- 
normal low levels of 2 9 milliequivalents 
per liter Urinary excretion of potassium 
was increased on the first day of admin- 
istration of adrenal cortical hormone in 
the 6 cases in which this factor was 
studied. In nonprotein nitrogen level of 
the serum there is a decrease, even if 
normal values are present at the onset 
of treatment There is usually a slight 
increase of total nitrogen excretion, how- 
ever, not exceeding 2 Gm. the first 2 
or 3 days of treatment. Serum calcium 
concentration decreases following the ad- 


is apparently unaffected by the synthetic 
adrenal cortical hormone. Low fasting 
blood sugar level is often as low or even 
lower after from 10 to 40 days of treat- 
ment. Extremely low carbohydrate val- 
ues, 38 to 46 mg. per 100 cc. of blood, 
have been observed. Two hypoglycemic 
episodes occurred in 1 patient. 

In all of the 13 cases treated with 
desoxycorticosterone derivatives, the 
blood pressure reached normal level from 
2 to 4 weeks after instituting therapy 
and in 3 cases has risen to hypertensive 
levels— 160/92, 160/110, 146/108 respec- 
tively In these cases no other etiological 
factor appeared to account for the in- 
creased systolic pressure. 

Progesterone Therapy — Thirty 
mg of progesterone given for 7 or 8 
days in 3 of the cases of Addison’s dis- 
ease, w'ere entirely wuthout either sub- 
jective or objective effect, according to 
Ferrebee, Ragan, Atchley and Loeb If 
the larger doses might have exhibited an 
effect is not known, but results do not 
correspond to the similarity of action 
of the 2 substances which have been re- 
ported in animal experimentation 

Complications — Ten of the 13 pa- 
tients developed edema of varying se- 
venty and transient puffiness of the face 
and ankles to massive anasarca Three 
jiatients developed respiratory distress, 
tightnes,s in the chest, rise in venous 
pressure and a decrease in vital capacity, 
associated with x-ray evidence of pul- 
monary congestion One of these patients 
also developed striking dilatation of the 
right side of the heart, rapid increase 
in blood volume from 3 6 liters up to 
4 5 liters developing also This patient 
required a restriction of fluid and salt 
to do away with this edema of adrenal 
cortical origin One case developed seri- 
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ous cardiac insufficiency, associated with 
a rise in venous pressure to 215 mm. 
of water, a systolic blood pressure of 
160/110. At the time this occurred the 
patient was receiving only 15 mg. of 
desoxycorticosterone every other day and 
from 2 to 3 teaspoonfuls of salt in his 
diet. The patient succumbed with a 
terminal pneumonia. Phlebotomy and 
limitation of salt and water were ineffec- 
tive, except to reduce the venous pres- 
sure. Commenting as to the cause of car- 
diac insufficiency in 3 of the cases, the 
authors considered rapid and extensive 
increase in the circulating blood volume 
as a possible factor. 

Subcutaneous Implantation of 
Desoxycorticosterone® — After suc- 
cessful results had been obtained with 
the injection of the synthetic adrenal cor- 
tical hormone in cases of Addison’s dis- 
ease, the successful results obtained by 
Deanesly and Parkes® from the subcu- 
taneous implantation of estrogenic sub- 
■jtance in ovarian deficiency cases as well 
as other successful reports on the im- 
plantation of testosterone and progester- 
one suggest the attempt to treat Addi- 
son’s disease by the implantation of 
tablets of desoxycorticosterone acetate. 

Thorn, Engel and Eisenberg’^ im- 
planted 200 mg of desoxycorticosterone 
in tablet form in adrenalectomized dogs 
and their results indicate that 1 mg. of 
this substance was utilized each day, 
whereas 1% ^n^* was necessary to main- 
tain a corresponding condition with daily 
injections. 

Levy-Simpson^ reported his results in 
4 patients in whom 200 mg. of desoxy- 
corticosterone acetate m tablet form \v ere 
implanted subcutaneously. It was found 
that this quantity was sufficient to main- 
tain an effective control of Addison’s 
symptoms for about 3 months. The rate 
of absorption of the implanted hormone 
appeared to depend upon physical laws 


and not upon physiological requirements 
except in the presence of unusual effort 
or infection. 

Thorn and his associates^* have also 
successfully used implantations of des- 
oxycorticosterone acetate tablets in the 
treatment of Addison’s disease. Their 
group is the largest so far reported and 
the results are most encouraging in every 
respect. They have also found that the 
body absorbs only the minimal amount 
required to control the deficiency exist- 
ing. 

Adrenal Cortical Hormone Tlierapy 

Adrenal cortical hormone adminis- 
tration has been found effective in the 
treatment of burns by Einhauser,® Wil- 
son and Stewart.^® Desoxycorticosterone 
rapidly corrected the blood changes as- 
sociated with body burns which begin 
within a few hours and reach the highest 
level m from 12 to 30 hours after the 
burns occur. The blood changes observed 
are a fall in serum sodium, a rise in 
serum potassium, blood chlorides, urea 
and nonprotein nitrogen and an occa- 
sional increase in corpuscular concen- 
tration. 

The blood changes were rapidly cor- 
rected and circulatory failure was often 
dramatically, but not always, relieved by 
the administration of desoxycorticoster- 
one. Two to 5 mg are administered, 
depending upon the severity of the blood 
chemical changes 

Einhauser used vitamin C in conjunc- 
tion with the adrenal cortical hormone. 

Weinbergi^ reported a case of a fe- 
male child, age 20 monthi,, \v ith myotonia 
congenita exhibiting complete loss of 
muscle power in the lower extremities 
and partial but progresshe loss in the 
upper extremities. He administered ^1* 
cc. of eschatin ( adrenal cortical hor- 
mone ) 3 times a \\ eek for 8 weeks with 
marked improvement. Improvement con- 
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tinued and at the end of a year the child 
could walk half a mile. The therapy 
suggested itself because adrenal cortex 
is antagonistic to quinine and the latter 
IS specific for myotonia congenita which 
13 the opposite state of myotonia con- 
genita. 

Adrenal cortex extract has been found 
to produce favorable results in child- 
hood asthma. Pottenger^^ reports im- 
provement of the allergic state in 84 per 
cent and general improvement in 90 per 
cent of so patients. 


PARATHYROIDS 

Dihydrotachysterol in Parathyroid 
Deficiency 

Rose and Sunderman^^ state that di- 
hydrotachysterol (A. T. 10) is an orally 
effective derivative of tachysterol which 
IS one of several sterols derived from 
ergosterol by irradiation with ultra violet 
light. It produces an increase in serum 
calcium and a decrease in inorganic 
serum pliospliorus concentration Urin- 
ary calcium IS increased and fecal calcium 
decreased The ionized and the protein 
bound calcium fractions are reported to 
be increased b}' A. T 10 administration 
It was first used by Holtz^'^ in 1933 in 
the treatment of parathyroid tetany 
The work of Albright ct al indicates 
that the fundamental actions of vitamin 
D and A T 10 are similar in that they 
increase absorption of calcium from the 
gastrointestinal tract and increase excre- 
tion of phosphorus m the urine, the 
ratio of the latter to the former being 
greater with A. T. 10. Albright et al. 
conclude that the effect of A T 10 on 
the concentration of calcium and phos- 
phorus m the blood is secondary to these 
fundamental actions and that the action 
of vitamin D is slower in onset and more 
prolonged than that of A. T. 10. 


The preparation of A. T. 10 used 
clinically is an 0.5 per cent solution of 
dihydrotachysterol in sesame oil. Five 
to 10 cc. daily for 3 or 4 days usually 
causes a rise in the serum calcium m 
from 3 to 9 days after the initial ad- 
ministration of A. T. 10. The main- 
tenance dose is usually from 2 to 6 cc. 
w'eekly. 

Menstruation, pregnancy and increased 
physical or emotional activity require an 
increase in maintenance dose. It is re- 
ported that estrogen and androgen are 
antagonistic to A T. 10 and castration 
in women diminishes the requirement 
It does not cure lenticular cataract re- 
sulting from parathyroid tetany, but is 
said to prevent its occurrence. 

Its chief therapeutic indication is in 
parathyroid deficiency, but it has been 
used in tetany of sprue, asthma, urti- 
caria, hemophilia, and a variety of periph- 
eral circulatory disorders. 

The authors report on 5 postthy- 
roidectomy cases with parathyroid de- 
ficiency ranging from 5 months to 13 
years duration who were administered 
A T 10 Their experiences confirmed 
the efficacy of A. T. 10 in severe forms 
of tetany due to hypoparathyroidism 
One patient m whom tetanic symptoms 
developed had been controlled by A. T 
10 Signs of hypercalcemia occur from 
the daily administration of 1 cc of A. T. 
10 for 26 days Their experiences also 
confirmed the observation of other clini- 
cians that a lack of correlation exists 
between the degree of hypocalcemia 
and the onset and severity of symptoms 
Their calcium fraction studies showed 
that the diffusible and the nondiffusible 
fractions of serum calcium share about 
equally m the use of concentration of 
the total serum calcium which follows 
the administration of A, T. 10. This 
finding is in disagreement with the 
findings of Holtz, et ah, who stated 
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that the '*colIoidar' (nondiffusibles) was 
the first to increase during A. T. 10 
administration. 

‘‘Dihydrotachysterol (A. T. 10) in- 
creased urinary excretions of calcium at 
the expense of fecal calcium.’’ 

The authors summarize the advantages 
of A. T. 10 as "‘its prompt and continued 
efficacy by peroral administration in 
maintaining normal concentrations of 
serum calcium and controlling symptoms 
without the necessity of dietary restric- 
tion (low phosphorus diet) or adjuvant 
therapy (calcium or vitamin D), as 
well as the small maintenance dose usu- 
ally necessary. The principal objections 
to its use appear to be (1) its cost and 
(2) the necessity of guarding against 
hypercalcemia.” 

Tetany 

Treatment with Dihydrotachys- 
terol (A. T. 10) — HurxthaP^ comments 
that while mild parathyroid tetany can 
be controlled by oral administration of 
calcium, severe tetany does not always 
successfully respond to parathyroid hor- 
mone ( parathormone ) . 

A T. 10 (dihydrotachy sterol) was 
used in 6 cases of chronic tetany and 
was found to control the severest type 
of case. 

The method of administration varied. 
In severe tetany, 3 to 15 cc of A T. 10 
were given daily for several days and 
then 1 to 2 cc. were administered daily. 
Blood calcium determination was done 
weekly at first and later from “time to 
time.’’ 

Calcium lactate administration was 
found to diminish the dosage require- 
ment of A, T. 10 which acts by increas- 
ing calcium absorption from the gastro- 
intestinal tract 

Since A. T. 10 in sufficient dosage 
produces hypercalcemia, the appearance 
of such symptoms as headache, nausea 


and general malaise in cases adminis- 
tered A. T. 10 requires its discontinu- 
ance until serum calcium has returned 
to normal. 

PITUITARY 

Acromegaly 

Deep Roentgen-ray Therapy; 

Weinstein^'^ states that the treatment of 
acromegaly remains unsatisfactory. Hor- 
monal therapy is indicated only when 
there are no pressure manifestations on 
adjacent structures, such as the optic 
chiasma or the cranial nerves. 

The patient, a white female, aged 40 years, 
he reports, exhibited evidence of an intracranial 
tumor and pituitary dysfunction At age 24, 
menses ceased. Four years later, headaches 
appeared and facial and digital features of 
acromegaly appeared About a year later she 
experienced weakness and nervousness and 
emotional instability appeared 

At the age of 28 she married and no preg- 
nancies occurred 

Beside the usual features of acromegaly, 
there was diffuse enlargement of the thyroid, 
lid lag, and exophthalmus, the left eye being 
more prominent. The blood pressure was 
105/80. The fundi showed no evidence of 
intracranial pressure and the perimetric fields 
revealed slight, definite temporal constriction. 
The B. M. R. was plus 17 and the skull x-rays 
of sella turcica revealed marked enlargement 
and enlarged frontal sinuses. 

It w^as decided to treat her by means of 
roentgen-rays The treatment consisted of 20 
milliamperes for 15 minutes through a Yz 
millimeter copper and 1 millimeter aluminum 
biter. This w'as delivered through an 8 centi- 
meter portal at a distance of 50 centimeters 
The roentgen-ray machine w^as a 200,000 volt 
apparatus, and the dose delivered was 300 
milliampere minutes, amounting to approxi- 
mately 800 to 900 “R” (with “back-scatter”) 
This treatment was given 4 times and the pa- 
tient felt definitely improved. 

The patient was readmitted to the hospital 
for the removal of a pedunculated sebaceous 
cyst of the left leg. Since her last admission 
she had experienced no weakness, irritability, 
headache or visual disturbance The physical 
examination and laboratory data were essen- 
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tially unchanged, as compared with films of a 
year previous. Although there were no positive 
indications for further roentgen-ray treatment, 
she was given empirically a fifth and final 
treatment of approximately ICHX) 

During the next 4 years the patient appeared 
m the outpatient department with minor ail- 
ments She was working and apparently felt 
greatly improved. No visual disturbances had 
occurred and her sense of smell was normal. 
She experienced a return of libido and her 
menstrual cycle became re-established and was 
normal in all respects 

Two years later she complained of amenor- 
rhea of 3 months’ duration The uterus was 
found to be slightly enlarged A few weeks 
later she fell and a miscarriage occurred. Later 
that same year she was found to be pregnant 
and she was observed throughout a normal 
pregnancy. After a fairly difficult labor because 
of a posterior position, she was delivered of 
a normal male infant weighing 8 pounds and 
10 ounces. The baby breathed spontaneously 
The puerperium was normal. 

Still a > ear later, she was found to be essen- 
tially unchanged There was no e\idence of 
any progression of the pituitary disorder. At 
the time of her last visit to the clinic, no 
significant changes were noted 

Weinstein says that “When this patient w'as 
first seen there were signs lioth of tumor pres- 
sure and abnormal hormonal actnity in asso- 
ciation with enlargement of the h\pophysis 
lliat prompt beneficient influence was exerted 
by the roentgen-ra\ s was indicated b> the 
rapid suljsidence cjf luadache, the disappear- 
ance cji evidence of pres^ure on the optic 
tracts, and the return of a normal sense of 
smtll Tlie late effects were remarkable and 
not ahogctlnr antieipated There was no evi- 
(knee of progressive^ change in the skeletal 
s\ stem This we had hoped for The return 
of the blood sugar and basal metabolic rate to 
normal levels was noteworthy. The re-estah- 
hshment of the menstrual cycle was more than 
we expected and the occurrence of pregnancy 
seven years after irradiation of the pituitary 
region was quite unpredicted (It is true that 
we do not know that her husband has had 
normal spermatozoa all these years, and infor- 
mation relating to the present state of his 
spermatic fluid is not obtainable, since he re- 
fuses to co-operate with us ) 

''It IS rather unusual, as judged from 
other reports, to have such striking im- 


provement occur in acromegaly after 
roentgen-ray treatment. It should be 
remembered that spontaneous remissions 
are known to take place. However, the 
decided improvement observed in this 
patient followed so soon after the roent- 
gen-ray treatment and was in such 
marked contrast to the progressive down- 
ward course of the disorder up to the 
time of treatment that a causal relation- 
ship between treatment and improvement 
seems highly probable. Moreover, if a 
spontaneous remission had occurred it 
seems likely that during the 10 years 
which followed some evidences of hypo- 
pituitarism might have become evident. 
Instead there seems to have been estab- 
lished a satisfactory balance. It appears 
that overactivity of the gland ceased 
entirely and the functions which had 
been suppressed prior to roentgen-raj 
treatment subsequently reached and 
maintained a normal level of activity. 

“It is of interest that during the 
course of the pregnancy no abnormal 
functional activity of the pituitary wa,t 
observed The onset of acromegaly and 
the activation of the disorder during 
pregnancy ha\ e been noted 

"In the treatment of acromegaly un- 
complicated by rapidly failing vision it 
may be desiralile, in the light of our ex- 
perience, to use deep roentgen-ray 
therapy in every instance whether or 
not signs of hypophyseal tumor are 
impressive. In some instances it may 
be then possible to avoid surgical treat- 
ment,* in others, operative treatment may 
be delayed without detriment to the 
patient ” 

Diabetes Insipidus 
Treatment by Insufflations of 
Powdered Posterior Pituitary Sub- 
stance — Rutledge and Rynearson^^ re- 
port on the successful use of posterior 
pituitary lobe extract by insufflation in 
2 cases of diabetes insipidus 
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Case No. 1 was a Jewish woman, aged 39 
years. The symptoms were of 8 weeks’ dura- 
tion and of acute onset. Her intake and output 
of fluid were about 18 liters per day and 
she drank incessantly and voided every 2 hours 
during the day and night, Pitressin jelly 
and ^2 cc. of surgical pituitrin by hypo every 
12 hours reduced the fluid intake and output 
to 6 liters, but abdominal cramps and men- 
orrhagia prevented the continuance of pitui- 
trin. 

Nasal insufflation of a powder prepared from 
the posterior lobe of the pituitary w’as given 
every 3 hours during the day and at 1 and 3 
A. M. The intake and output of fluid were 
reduced from over 12,000 cc. to an intake of 
SI SO cc. and an output of 6420 cc the da> 
after instituting therapy. Under therapy the 
output gradually decreased to between 3000 and 
4000 cc She was discharged the twenty-third 
day after instituting this therapy and 6 months 
later the output was about 2000 cc , with an 
intake of from 1700 to 2000 cc Insufflations 
are now taken every 3 hours during the day, 
the last dose being at midnight She uses 
about 0 5 dram (19 Gm ) of the powder 
per month. 

A corresponding satisfactory result 
with a similar regime was obtained in 
a S6-year-old w^oman with a coexisting 
diabetes mellitus and diabetes insipidus. 


SEX GLANDS AND 
HORMONES 

Cryptorchidism 

The subject of therapy for crypt' 
orchidism is a timely one Rea^'^ be- 
lieves that about 10 per cent of human 
undescended testes are fertile and 82 
per cent of those treated orchidpexy 
have active viable sperm but never at- 
tain full normality Cr}ptorchidism re- 
sults from endocrine and nonendocrine 
anatomical conditions 

Anterior lobe hypofunction is ver\ 
likely responsible for most of the cases 
of true cryptorchidism The true bi- 
lateral cryptorchid testis is undersized 
and the scrotum and penis are small. 


Considerable controversy exists on 
therapy in cryptorchidism. 

1. Conservatism or expectancy for sponta- 
neous descent. 

2 The indications for surgery, and, 

3. The age when therapy should be insti- 
tuted, the method of administration, and the 
hormone product advocated. 

The plea for natural forces is ad- 
vocated by Drake-^^ and, most convinc- 
ingly, by Johnson.^ 1 Opposed to this 
conservatism is the report of Gordon- 
Taylor-^ that in 50 cases of neoplasm of 
the testes, 15 occurred m retained testes. 

The report on cryptorchidism by 
Johnson covers a 7-year period, during 
which he examined 31,609 members of 
boys’ clubs. He observed an incidence 
of 1 72 per thousand in boys from 7 to 
17 years of age. He cites Army statistics 
of 2 cases per thousand in the recruits 
examined, a difference of 15 cases per 
thousand. 

Of the total 544 cases of undescended 
testes, 246 w’ere bilateral. Seventeen of 
these were associated with Frohlich syn- 
drome, as compared to 1 1 cases of Froh- 
lich syndrome with unilateral unde- 
scended testis in a total of 298. Frohlich 
syndrome was more frequently observed 
without cryptorchidism. In only 5 cases, 
7 to 9 years, w’ere endocrine substances 
injected and all w’cre failures 

Spontaneous descent and a normal 
testes occurred in 300 instances bilateral 
162, unilateral 138 Ketween the ages 
of 11 and 13, the testes descended spoii- 
taneinish in 174 cases This is the age 
of adolescence and the age when organo- 
therap\ shows its l)est result, with 08 
per cent cures as com]mrecl with 32 jier 
cent failures. 

( )f 544 cases, 63 more recent cases 
had not been re-e\annned and, with an 
established 29 per cent a\erage turnover 
loss of members yearly, a loss of 157 is 
computed The expected number of un- 
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descended testes would be 220 and ac- 
tually it is 217. He concludes, “Do not 
operate for undescended testes before 
the sixteenth year unless operation is 
indicated by some associated condition.” 

“Glandular therapy before the age of 
puberty is useless and harmful and at 
the age of puberty is unnecessary. The 
greatest number of spontaneous descents 
occurs between the ages of 11 to 14. 
After 14 years of age there is a marked 
fall in the incidence of spontaneous 
descent.” 

There is a unity of opinion that all 
cryptorchid cases associated with ana- 
tomical anomalies should be operated. 
The difficulty is in determining when 
anatomical processes prevent testicular 
descent. Spence^^ states the superficial 
inguinal ectopic testes should not be 
treated because it has no natural path- 
way. He states that this type of cryptor- 
chid testes IS more palpable than the 
inguinal, is not displaceable upwards 
into the inguinal canal, but it may be 
displaced to the femoral region and lat- 
eral to the neck of the scrotum and not 
into it as will an inguinal testes. 

The choice of therapy in cryptor- 
chidism lies between: 

1 Pregnancy urine t xtract (P U H ) i^A 
P L), 

2 Anterior pituitarv extract injections, 

Oral administration ol anterior pituitary 

and thyroid, and 

4 Male hormone injections 

The possibility of A. P. L substance 
producing antihormone in the unsuc- 
cessfully treated cases is negated by the 
reports of Dorff^^ and Saphir A more 
important point is that P. U. E activity 
differs widely from species to species, 
and what is true of an animal is not 
necessarily true of the human. The 
ovary of the immature macaque monkey 
does not react to A. P. L. substance, 


whereas it will to a human pituitary 
extract containing prolan. 

Thompson, et results in crypt- 

orchidism in a carefully controlled series 
show only 20 per cent cures with A. 
P. L. substance as compared with an 
average of 61 per cent cases of cures in 
the literature. They stress the impor- 
tance of excluding cases of pseudo- 
cryptorchidism or migratory testes. 
Thompson infers that treatment should 
usually be limited to 2 months with a 
daily dosage of from 100 to 1000 rat 
units. 

The best results with P. U. E. occur 
during the pubertal years. However, 
the 2 unfavorably therapeutic responses 
(beside the failure and return of the 
testes to the former site) have been re- 
ported in critical studies in which P. U. 
E. were administered — edema of the 
scrotum or testes; return of the testes 
to former size and atrophy after discon- 
tinuing therapy, and evidence of pre- 
mature puberty with abnormal hyper- 
trophy of the phallus. The effect of this 
precocious state on the general body 
mass has not been defined. 

Gonadotrophic Pregnant Mares’ 
Serum Hormone 

In 1930 Cole and Hart-^ found that 
the injection of crude serum of preg- 
nant mares into mature animals pro- 
duced- w'hat might be termed precocious 
development of their immature gonads, 
indicating its gonadotrophic activity In 
all animals injected with pregnant mares’ 
serum, the testes, seminal vesicles and 
prostate showed measureable increase in 
size, and injected immature female ani- 
mals exhibited enlarged ovaries with 
mature follicles and corpora lutea and, 
as a result of the induced follicular 
maturation and estrin production, the 
uterus developed and a positive estrus 
reaction was detectable in female rats. 
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During the past few years an exten- 
sive experimental investigation has been 
made of this substance in various spe- 
cies of animals, and in 1938 Hartman^® 
found that the administration of preg- 
nant mares’ serum produced ovulation 
in anovulatory monkeys. 

The active principle of pregnant mares’ 
serum is a gonadotrophic substance, so 
far as can be determined, of chorionic 
origin. It is dissimilar in its action on 
the ovary to pregnancy urine gonado- 
trophic extract, but very similar to the 
anterior pituitary gonadotrophic factor 
discovered by P. E Smithes in 1926. 
The danger of anaphylactic shock from 
the serum proteins of the pregnant mare’s 
blood prevented its earlier use in human 
patients. In 1937 Cartland and Nelson^o 
overcame this serum protein problem 
and obtained a highly purified prepara- 
tion of this new gonadotrophic sub- 
stance, the product being a dry, white, 
water-soluble powder. According to 
Davis and Koff,^^ “it is apparently a 
peptide and is not soluble in the usual 
fat solvents used for the isolation of 
estrogenic hormones.” 

In hypophysectomized rats the injec- 
tion of pregnant mares’ serum gonado- 
trophic hormone produces a follicular 
^tlmuIatlon equal to that obtained with 
castrate or menopausal urine gonado- 
trojihic e.xtract, which is 2-plus compared 
to the 1 -plus of anterior pituitary gonado- 
trojihic extract or pituitary implants and 
ha^ a luteal and an ovulatory value equal 
lo anterior pituitary gonadotrophic ex- 
tract, which does not occur with castrate 
or menopausal urine gonadotrophic ex- 
tract. It exhibits no degenerative changes 
in the ovary, such as hemorrhage and 
atresia of the follicles, whereas the preg- 
nancy urine gonadotrophic substance 
produces this to a 1-plus degree 

Assay — -This is based upon an in- 
crease in ovarian weight, or follicular 


maturation, occurring in immature fe- 
male rats. The rat unit of gonadotrophic 
principle is not standardized as yet by 
the international council. The individual 
manufacturers describe their rat unit as 
follows : 

Anteron: The unit in which the po- 
tency of anteron is expressed is one- 
tenth of the amount required to produce 
an average 5-fold increase in ovarian 
weight in 5 immature rats of the Wister 
strain weighing between 35 and 45 Gm. 
96 hours after the first of 6 subcutaneous 
injections, given 3 each day on 2 suc- 
cessive days. 

Gonadin: A rat unit of this prepara- 
tion is that amount which, 96 hours 
after a single injection, will cause devel- 
opment of an average of 3 to 10 follicles 
or corpora lutea in a group of 5-, 21- 
to 23-day-old female rats. 

Gonadogen: The rat unit is defined 
as the minimum total dose of hormone 
which, administered to 21- to 23-day-old 
rats weighing 35 to 45 Gm., in 3 equal 
subcutaneous injections at daily inter- 
vals, will produce at autopsy, 96 hours 
after the first injection, a mean ovarian 
weight of 65 mg., which is 4 to 5 times 
that of the controls. 

Spence, Scowen and Rowlands^- had 
prcMOUsh demonstrated that the pro- 
longed administration to human patients 
of a gonadotrophic extract prepared from 
human pregnancx urine did not evoke the 
formation of inhibitor) substances (anti- 
hormone } . When such a gonadotrophic 
substance (anterior pituitary, pregnancy 
mares’ serum) obtained from 1 species 
IS injected into another animal species, 
these antihornioiial bodie.s cause a re- 
fractneness of the gonads to its stimu- 
latory effect, according to Mever and 
Gustus,^" Rowlands and Spence®'* stu- 
died this refractne leaction in 9 patients 
with undescended testes, who were in- 
jected with a gonadotrophic substance 



132 


MEDICINE 


prepared from mares’ serum in which 1 
mg, was equal to 80 international units 
(150 mg. being equal to 1 rat unit). 

Three patients were injected daily for 
12 weeks with 6, 12, and 13.5 mg., re- 
spectively. Three patients were injected 
with 18 mg. and the 3 remaining patients 
were injected with 36 mg. twice weekly 
for 12 weeks. The antigonadotrophic 
activity of the serum of all tlie patients 
was negative prior to therapy. The serum 
of most of the patients showed anti- 
gonadotrophic activity about 6 weeks 
after daily or twice weekly injections of 
the pregnant mares’ serum gonadotrophic 
extract The antigonadotrophic concen- 
tration, on the whole, increased as ther- 
apy was continued but, m the mam, 
ceased to increase after stopping therapy. 
Two of the cases receiving 36 mg. twice 
weekly continued to rise for another 4 
\v eeks. The titer of antigonadotrophic 
activity rose to the level where its in- 
hibition effect against the gonadotrophic 
substance was estimated at being suf- 
ficient to counteract 4 5 Gm or as being 
5 times more than the total amount 
(0 864 Gm ) of gonadotrophic substance 
injected during the course of treatment 

After maximal antigonadotrophic ac- 
tivity was reached, there was at first a 
rapid fall and subsequently a gradual 
loss (;f activity However, 3 or more 
months’ })osttherap} an antigonado- 
trophic activity was still present 

Investigation of the species specificity 
antisera reaction revealed that anti- 
gonadotrophic activity of the serum pro- 
duced by pregnancy mares’ serum ex- 
tract injections w'as ineffective against 
human anterior pituitary and human 
pregnancy urine gonadotrophic sub- 
stance. Spme proof of this was also 
obtained clinically. 

The clinical results obtained m the 9 
cases of cryptorchidism treated for 12 
weeks with pregnancy mares' serum 


gonadotrophic extract iii the dosage pre- 
viously mentioned were negative. No 
improvement in the position of the testes 
was noted. The administration of hu- 
man pregnancy urine extract to the pa- 
tients produced successful results in 3 
patients 

Two explanations for the unfavorable 
results are possible ; either : 

1. Pregnancy mares' serum gonadotrophic 
extract is ineffective in cryptorchidism, or 

2. Refractoriness to the extracts develops 
and makes ineffective the subsequently injected 
extract 

Indications — Pregnant mares' serum 
gonadotrophic hormone is indicated in 
amenorrhea and sterility. The objective 
of both cases is to produce maturation 
of immature follicles so that the follicle 
will form, thus producing the formation 
of the ovarian follicles, estrogenic sub- 
stance, the development of the ova, and, 
last, the development of the corpora 
lutea and progesterone 

To provide results of this order, there- 
fore, the natural anterior pituitary- 
ovarian interrelationship must be simu- 
lated Accordingly, the method of 
administration recommended is that the 
jireparation be given m a series of small 
doses, 10 units daily or every other day 
until 60 units are administered, with the 
last dose being administered on the 
tw^elfth day of the calculated cycle of 
the 28 days. If desired, the duration of 
senes injection may be shortened so that 
20 to 30 units of the total of 60 units 
are administered on the twelfth day. 

In the original clinical research w^ork 
of Davis and KoftV^^ they administered 
from 50 to 90 units of ])regnant mares' 
serum intravenously from the second to 
the twenty-eighth clay Most patients 
received 60 units and it was administered 
in the majority of patients from the 
seventh to the sixteenth day of the cycle 
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Their studies of the etfect of preg- 
nant serum on the human ovary of a 
woman with normal ovarian activity and 
periodic ovulation observed at the time 
of operation and by microscopic slides 
is: *‘We have been led to believe that 
the process of ovulation in the human 
being extends over a period of several 
days or longer, during which time the 
follicle slowly reaches maturity and ul- 
timately, some time m the new cycle, 
ruptures and discharges its ripe ovum/’ 
Their observation of the effect of preg- 
nant mares’ serum, intravenously admin- 
istered on the human ovary, causes them 
to state : ‘'We can thus theorize that this 
substance is capable of causing rapid 
follicle growth and that these follicles 
rupture, release their ova and are con- 
verted into corpora lutea, all within the 
space of 24 to 36 hours.” 

Their conclusions from their studies 
are : 

“1 It has been possible for the first time 
to produce ovulation in women by the in- 
travenous use of a gonadotrophic hormone de- 
rived from serum of pregnant mares. 

“2. This hormone has been isolated in such 
an advanced state of purity that its adminis- 
tratupn by the intramuscular or intravenous 
route is devoid of danger, provided that suit- 
able safeguards are established 

“3 Biologically, this gonadotrophic hormone 
rejiCmbles extracts and implants of the anterior 
lolie of the hypoph\sis but differs chemicalK 
and biologically from all other gonadotrophic 
substances heretofore studied 

“4 These experimental ovulations have pro- 
vided the earliest human corpora lutea >et 
described 

“5 Clinically, this gonadotrophic hormone 
should prove efficacious in the therapy of pa- 
tients in whom follicle growth and ovulation 
are at fault ” 

reports his results with j^reg- 
nant mares’ serum m a series of 135 
patients w ho were classified as follows : 

1. Menstrual disturbances, 

2. Genital hypoplasia, 

3. Sterility 


A number of patients could be classi- 
fied in more than 1 group, as sterility 
and hypomenorrhea or subjective signs 
of estrogen deficiency with genital hypK)- 
plasia, dysmenorrhea, or oligomenor- 
rhea. 

The preparation used was gonadin, a 
rat unit (Cole and Saunders) of this 
preparation being the amount wffich, 96 
hours after a single injection, wdll cause 
development of an average of 3 to 10 
follicles or corpora lutea in a group of 
five 21- to 23-day-oId female rats. On 
the basis of experimental evidence in 
animals (rat, ewx, sow*, cow% mare), in 
which ovarian w^eight rather than body 
weight is the determining factor, it is 
estimated that from 6(30 to 1(300 rat units 
w’ould be required to stimulate the ovary 
of the human female 

The majority of patients treated in 
this series received 200 rat units (Cole 
and Saunders ) of equine gonadotrophic 
hormone on the seventh, eighth and ninth 
days following the onset of menstrua- 
tion The average duration of therapy 
was 4 months 

Estrogen therapy, 2 to 10,(XX3 rat units 
of estradiol benzoate, was administered 
every 3 to 5 days during the post- 
menstrual and intermenstrual phase over 
a ])erK)d of 1 or 2 cvcles in cases of 
amenorrhea, hypomenorrhea, oligomen- 
orrhea, genital h\})oplasia and some cases 
of sterility prior to instituting the equine 
gonad(jtrophic hormone 

Effect of Pregnant Mares’ Serum 
Injections in 135 Cases of Menstrual 
Disorders — Primary amenorrhea, 4 
cases, ages 21 to 25 }ears, were treated 
for 6 months, 1 cure, 2 improved. 

Secondarv amenorrhea, duration 1 to 
2 years Six cases were treated for from 
4 to 6 months with 4 cures and 2 im- 
proved 

Hypomenorrhea, 101 cases, about one- 
third of wdiom were under 30 years of 
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age, the condition being present for from 
6 months to 15 years. Of the total num- 
ber, 54 per cent were cured and 34 per 
cent improved, with the younger age 
group showing a 2-to-l greater per- 
centage of failures. 

Oligomenorrhea, 33 cases of a dura- 
tion from 34 to 3 years. There were 55 
per cent cured and 25 per cent improved. 

IMenometrorrhagia (menorrhagia and 
metrorrhagia) due to persistent follicle, 
there were 16 cases treated with 75 per 
cent cured and 19 per cent with improve- 
ment. 

Dysmenorrhea, 32 cases of a duration 
of from 34 to 15 years, 69 per cent of 
those treated were cured and 25 per cent 
were improved. Twelve patients have 
been free from symptoms for a time as 
long as 10 months after discontinuing 
therapy. 

Genital hypoplasia ; of 17 cases, 47 per 
cent were cured and 35 per cent im- 
proved The latter required therapy to 
maintain the improvement The failures 
were highest in cases where there was 
external and internal genital hypoplasia 

Sterility — Fortv-three cases, dura- 
tion 3 to 17 vears There were 14 cases 
with apparently normal menstruation, 
vet with a history of sterility in 50 per 
lent of the cases from 7 to 10 years, 71 
per I cut of the 14 cases became preg- 
nant In 8 cases of hypoinenorrhea of 
from 5 to IS years, pregnancy occurred 
in 62 5 per cent Tn a similar number 
of dysmenorrhea cases, pregnancy oc- 
curred in 75 per cent. 

The evidence of pregnancy following 
pregnant mares’ serum was low in oligo- 
menorrhea (28 per cent in 7 cases) and 
in menometrorrhagia (33 per cent in 3 
cases). 

Of the 3 cases of amenorrhea, 2 of 
which were secondary and 1 primary, 
no pregnancy occurred. 


Concerning the failures of response to 
therapy. Hall is of the opinion that 
ovaries which are small, white and atretic 
do not respond to this or any other form 
of therapy. This type of ovary was sub- 
sequently observed at laparotomy in 
some of the cases in this series which 
exhibited negative results from equine 
gonadotrophic serum. 

L. F. Hawkinson,^® in his discussion 
of Hall’s paper, stated that he obtained 
comparable results with pregnant mares’ 
serum in 93 cases of menstrual dis- 
turbances and sterility. He administered 
larger dosages of pregnant mares’ serum, 
the majority of patients receiving 200 
Cole-Saunders or 20 Cartland units for 
5 doses, beginning the fourth or fifth 
day after the onset of menstruation The 
injections were given daily or every 
other day, the last dose being admin- 
istered prior to the assumed date when 
ov'ulation should occur. 

S. A. Paynes'^ also reported the use 
of still larger dosage, spread over a 
longer period of time, in many cases of 
menstrual disturbances The cases re- 
ceived 200 to 400 Cole-Saunders rat 
units 3 or 4 times a week for several 
weeks. 

The Mare Serum Hormone in the 
Treatment of Endocrine Dysfunc- 
tions in Women — R 13 Kennedy and 
C. F. Shelton"^ administered intramus- 
cularly 50 units of gonadogen to 10 cases 
of amenorrhea, hypomenorrhea, and 
oligomenorrhea There were some nega- 
tive results but the majority of thera- 
peutic results from gonadogen was 
favorable. The injections were given at 
monthly intervals about the twelfth day 
of the cycle for from 3 to 8 months 

In their opinion, pregnant mares’ 
serum therefore appears to be the most 
available and potent gonad-stimulating 
substance to be used in hypogonadal 
states in the female. The foreign protein 
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content of the preparation appears to be 
inconsequential as a material producing 
serum reactions. 

Editor's Note: Its use in male hypo- 
gonadal states is yet to be evaluated. The 
recent report by Rowland and Spence is 
discouraging in 2 directions ; first, it was 
nonefifective in cryptorchidism, and, sec- 
ondly and more important, is the fact 
that it produces in large amounts, when 
injected in humans, its specific antihor- 
mone factor. 

Treatment of Hypogonadism in the 
Adolescent Male 

Webster^^ recognizes 2 types of hypo- 
gonadal adolescents, first, those exhibit- 
ing delayed puberty in whom sponta- 
neous recovery will occur, and, second, 
those evidencing hypogonadism which 
persists into adulthood. 

Hypogonadal cases requiring therapy 
fall into 3 types : 

1 The Frohlich, 

2. The eunuchoid, and, 

3. The nutritional type due to some 
severe disease in which there is an arrest 
of genital development 

The purp<')se of replacement therapy in 
tlie definitely lupogonadal adolescent is 
desirable, not only to correct the genital 
underde\el()pment but also to prevent the 
])sychic trauma which these individuals 
undergo because of their sexual hyper- 
plasia 

A bov a^^ed 14 years presented a penis Pi 
inches long and small soft testes After 6 
ueekh of testosterone therapy — 25 mg twice a 
\\eek“— the perns was 3^i inches long, the testes 
hrm and slightly larger, and the prostate 
previousl\ not palpable w^as barely palpable 
There was a coarse grow’th of hair on the 
legs, secondary genital hair w^as present and 
the voice had deepened 

A boy aged 13^2 years under similar thera- 
peutic regime had similar penile, prostate and 
secondary sexual development The testos- 
terone therapy failed to increase the size td an 
atrophic left testicle, the right testicle w^as 


absent. He had had at age 10 years a bilatera! 
hernioplasty, at which time the left cryptorchid 
testes was placed in the scrotum. The right 
testis was nc^ found. 

A boy aged 14(6 years, slightly obese with 
prominent mammae and marked hypoplastic 
genitals, penis and testes, both being about "¥2 
inch long, was administered 5 mg. of testoster- 
one propionate 3 times weekly for 8 weeks with 
no effect The dose was increased to 25 mg. 
and in 3 weeks there was a definite increase 
in the size of the scrotum, the testes appeared 
to be firmer and larger, and the penis was 
slightly enlarged. At the end of 6 months he 
exhibited a heavy growth of axillary and 
pubic hair; the penis was 2¥i inches long and 
the testes 1% inches long; the prostate was 
palpable. His general appearance was distinctly 
more masculine. 

A boy aged 17 years exhibited the nutri- 
tional type of general underdevelopment, asso- 
ciated w’lth marked primary and secondary 
sexual deficiency. The urinary androgens were 
diminished. He was given 25 mg. of testos- 
terone propionate 3 times a w^eek for over four 
months There was a marked increase in his 
general state, a gain in height of inches, 
w^ell developed secondary sexual hair growth 
along w^ith an increase in the size of the penis 
from 2 to 4 inches and an increase in the size 
of the testes and prostate gland 

The sequence of the changes observed 
in h\pognnadal adolescent cases admin- 
istered testosterone propionate are : 

1. Appearance of pubic and axillary 
hair, 

2. Penile and scrotal growth, increase 
in size of prostate, 

3. Deepening of voice and growth of 
beard 

It was thought that in 3 of the 6 cases 
treated that there w^as an increase in the 
size of the testes While w'eight increase 
occurred, the patient looked less obese 
due to the loss of regir»nal — niainniar} 
and abdominal — obesity. 

Concerning dosage, Webster is tif the 
Opinion that S mg of testosterone pro- 
pionate is inadequate Tw'ent\“fi\e mg 
dosage is required to produce anatomic 
development of the penis, scrotum and 
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prostate This growth, as well as the 
psychosexual feature, may be maintained 
by 10 mg 2 or 3 times a week. 

No instance of excessive libido was 
noted during the administration of the 
25 mg. testosterone propionate. In the 
opinion of the author, a greater number 
of cases will require therapy and obser- 
vation to obtain more definite data on 
the clinical dosage. 

Clinical Use of Synthetic Male 
Sex Hormone 

Turner presents the results of 2 
years’ experience with the synthetic male 
sex hormone, testosterone propionate, in 
the treatment of hypogenitalism, inipo- 
tency, symptoms of sexual decline, benign 
prostatic hypertrophy, and gynecomastia 

Fifteen cases were treated of which 11 
were cases of hypogenitalism, 2 cases of 
impotency and sexual decline, 1 case of 
])rostatic h\pertroph\, and 1 case of 
gvnocomastia 

The therap} administered in the above 
cases was testosterone ])ropK)nate, 10 to 
25 mg 2 or 3 times weekly Eftectne 
results were estimated in h} [xigenitalism 
by the desired effect on \oice change, 
growth of hair, increased si/e of the 
jjhallus, |)roductU)n of erection with emis- 
sions, develofanent of libido and potentia, 
and in prostatic h_\ jiertroph} In clinical 
improv ement 

Case No 1 is an ll-\eai-ol(l ])<)> with small 
testes and penis Injection of 10 mg of testos- 
terone propionate 3 times a week tor a period 
of 4 weeks detinitel\ increased the si/e of the 
penis 

Case No 2 is a 40'\ ear-old male eunuchoid, 
with a penis the size of an 8-year-old child, 
atrophic scrotum and no palpable testes An- 
tuitrm-S and preph> sm therapy in 1933 and 
1934 faded to improve his genital state Injec- 
tions of 25 mg of testosterone propionate were 
given 3 times weekly After 6 injections he 
reported having erections and emissions and 
after 12 injections his first intercourse oc- 
curred His voice pitch deepened and his penis 


enlarged, and m 13 weeks there was, beside 
the enlargement of the penis, increase in sexual 
urge and energy and hair growth over the 
entire body. After 18 weeks, when a total of 
HOC mg. of testosterone had been adminis- 
tered, he was given injections of pure sesame 
oil for 6 weeks. He then complained of not 
feeling so well, libido decreased, turgescence 
and fullness of the scrotum decreased, and 
sexual intercourse was increasingly difficult. 
On resuming the testosterone propionate in- 
jections, he again improved 

The marked enlargement of the penis follow- 
ing the administration of male hormone injec- 
tion was illustrated by case photographs in 
this and in case No. 3, who was 26 years and 
presented a high pitched voice, subgenital de- 
velopment — penis, 4 cm long, infantile scro- 
tum, right testes not palpable — lack of facial 
and axillary hair and practically no pubic 
hair Libido and potentia were absent. Open 
epiphyses were present in the ulna He also 
failed to respond to antuitnn-S (11,500 r u.) 
in 1936 The therapy instituted here was 10 
mg of testosterone propionate injected 3 
times a \veek After 18 injections there was a 
perceptible increase in the size of the phallus 
and slight scrotal development The prostate 
gland previouslv impalpable was noted as pal- 
pable but very small kfter 16 weeks of ther- 
apy, he showed a weight gain of 21 pounds, 
improved apjiearance and normal demeanor 
l)ail\ erections now occurred, but the ejaculate 
contained no spermattizoa The left testicle 
was one-third larger and occupied a lower 
scrotal position and the right testes was pal- 
pable m the upper scrotal region Pubic hair 
increased ])ut facial hair had not developed 

Case No 5 was a male, white, aged 16 years, 
whose cliief Lomjilamts were ohesitj and suh- 
gemtalism — -infantile penis lint approximately 
normal-sized testes situated m the upper scro- 
tal region, and deficient puhic hair growth 
\ntintrm-S therap> caused descent of the 
testes but no growth of the penis IVstosterone 
jiropionate injections, 10 mg 3 times weekh, 
caused enlargement of the penis The number 
of injections was reduced to twice w'eeklv 
because the scrotum was becoming of the adult 
(serrated) type Three hundred and thirty mg 
of testosterone propionate were administered 
in 3 weeks 

Case No 6 is a boy aged 9 years whose 
bilateral cryptorchidism had responded to A 
P. L injections but whose penis and scrotum 
remained infantile Six injections of testos- 
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terone propionate, 10 mg. tvtice weekly, caused 
erections to occur 2 and 3 times a week and 
25 mg* twice a week produced almost con- 
tinuous priapism. A rest period of 2 weeks 
was given and therapy was resumed on the 
original schedule and wzs continued for 7 
weeks, at which time the penis was normal in 
size but the left testis remained small and 
atrophic. 

Three other children of pre-pubertal age 
were reported. In a 7-year-old child a dose 
of 5 mg. twice weekly was administered. After 
80 mg. were injected there was a remarkable 
penile growth, frequent erections, but no 
change in size or descent of the small right 
testis and the left was cryptorchid. 

In a boy 9 years old of the Frohhch type, 
penile growth occurred following testosterone 
propionate injections — 10 mg twice weekly — 
but the penile growth response was slower 
than that observed in the other cases and re- 
gressed in size after stopping therapy. 

The 2 cases of sexual decline and impotentia 
responded favorably to 5 mg of testosterone 
propionate twice weekly. 

Case No 15 is a 23-year-old white male 
whose chief complaint w^as bilateral gyneco- 
mastia with well developed hirsutism and nor- 
mal genitals Female sex hormone assay of 
urine w^as normal and male hormone was a low 
normal (28 6 i u ) Tw’enty-fi\e mg of tes- 
tosterone propionate injected twMce w'eekly for 
13 weeks faded to reduce the size of the 
breasts which were virginal glandular tissue 
type with well developed areola and nipple 

In commenting on the favorable re- 
sponse of male hormone therap_\ m the 
group of 15 patients, the author cites the 
improved bod\ changes, increase in hair 
growth, enlargement of the lar>nx, and 
improved weight distribution The small 
sized penis increased in size in all pa- 
tients and was associated with an in- 
crease in pubic hair There was evidence 
of testicular growth in some patients 
The hvp()])lastic prostate increased m size 
hut remained underdeveloped f(jr the 
age. *\ugmentation of sexual prowess 
was observed in all cases 

The svmptoms associated with sexual 
decline were nervousness, irritabilitv, in- 
somnia, apprehension, fatigue, and gas- 


trointestinal disturl>ances, all resfxmding 
favorably to male hormone therapy, with 
an equal improvement in the mental atti- 
tudes of all patients. 

No untoward side effects w^ere noticed 
except transient swelling and soreness of 
the breast which w’as observed in 5 
cases 

Hypogenitalism in the Male 

Treatment with the Gonadotrophic 
Principle of Pregnant Mares’ Serum 

— There is general agreement of the fact 
that the anterior pituitary-like hormone 
from pregnancy urine and placenta are 
of value in the treatment of some types 
of hypogenitalism and cryptorchidism. 
Kiinstadter"*^ states that the urinary and 
placental extracts are not true pituitary 
gonadotroi)hic hormones since they fail 
to prevent atrophy of the gonads in the 
hypo]di> sect omi zed animal The gonad- 
otrophic hormone of mares' serum does 
not act directly on the tubular tract 
(uterus and vagina) but exerts its stim- 
ulating effect on the ovaries producing 
follicle and corpus luteum development, 
which is followed secondarily by estrous 
changes m tlie tubular tract, characteris- 
tic of the ovarian liormones which are 
produced m the ovarv under stimulation 
bv the gonadotrophic hormone. 

The grouj) consisted of 14 ho\ s Ije- 
tween the ages of (Tj and 14*^4 years 
The material used was pregnant mares' 
serum hormone, gonaclogen From 10 
to 20 U V were administered intra- 
muscularly 3 tunes weekly The course 
of treatment varied from a inminuim of 
2 weeks to a maximum of 1<^ montlis 

The results of treatment were judged 
hv the growth of the genitalia, appear- 
ance of secondary se.x characteristics and 
descent of undescended testes ( )f the 
14 patients who began treatment, 2 had 
to be eliminated because of severe local 
reactions Four patients ( 33^^ per cent ) 
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showed marked improvement, as indi- 
cated by marked growth of genitalia with 
or without the appearance of secondary 
sex characteristics and complete descent 
of undescended testes. The length of 
treatment ranged from 9J4 months to 18 
months, with the ages of the patients 
ranging from 11 to 14% years. A second 
group of 4 patients (33% per cent) re- 
sponded with moderate improvement, 
marked by moderate growth of the geni- 
talia, partial or complete descent of the 
undescended testes Length of treatment 
in these cases ranged from 11 to 21 
weeks with the ages of the patients rang- 
ing from 11 to 13% years. One case 
showed little improvement with slight 
growth of the genitalia. No improve- 
ment was shown by 25 per cent of the 
cases (3 patients) These patients ranged 
in age from 6% to 11 years Of the 12 
jiatients, 8 or 66% per cent showed evi- 
dence of definite improvement after 
treatment with mares’ serum 

Four of the 14 patients showed 
pseudo - cryptorchidism in which the 
testis was freeh mo\able and could be 
manually placed into the scrotum, but 
retracted immediately There were 7 
cases of true cryptorchidism in which 
tlie testes could not be placed into the 
scrotum mamialh .\I1 but 1 of the pa- 
tients with bilateral cryptorchidi.sm 
showed, m addition, definite endocrine 
disturbance Response to treatment was 
most satisfactory in this group None of 
the 3 patients wdth unilateral cryptor- 
chidism showed evidence of endocrine 
disturbance and in only 1 of these pa- 
tients was there definite response to 
treatment as evidenced by partial descent 
of the testis These results bear out the 
author’s previous contention that crypt- 
orchidism is most satisfactorily treated 
with hormones in those patients that 
have a coexisting endocrine disturbance. 


Enlargement of the penis does not 
occur often until after growth of the 
testes and in all probability is secondary 
to the production of male hormone by 
the stimulated testes. There was no 
change in the distribution of fat nor 
weight loss in any of the patients treated. 
The obesity of some patients increased 
out of proportion to the rate of growth 
during the period of treatment 

Four patients (28% per cent) showed 
local reactions. 

The results are similar to those ob- 
tained with prolan and anterior lobe 
extracts, although with the doses of 
mares’ serum used, the duration of 
treatment was more prolonged. It is 
difficult to estimate a correct dosage as 
the response of any hormone varies in 
different individuals and in different age 
groups 

Percutaneous Absorption of Male 
Hormone 

Foss'^- reviews the numerous reports 
of animal experiments which determined 
tlie fact that male hormone is absorbed 
into tile blood stream tiirnugh stratified 
ejntliehum and that locally applied to 
cajion’s comb it is 200 times more effec- 
tive b\' inunction than parenterally 

The report of Moore is cited which 
states tliat SO mg. of testosterone and 
testo.sterone propionate in 1 ounce of 
cream, rulibed into the backs of castrated 
male guinea pigs and rats, maintains the 
accessory reproductive organs 

Foss treated 3 cases — a 38-year-old post- 
pubertal eunuch , a fiO-year-old male who had 
bilateral orchitis and mumps and who com- 
plained of impotency, and a youth of 18 with 
delayed puberty , with an ointment containing 
25 mg. of testosterone propionate per gram 
The ointment was dispensed in a tube and the 
patient applied daily about 1 inch of the oint- 
ment, approximately 18 to 25 mg of testos- 
terone propionate, to the skin of the thighs 
and abdomen. The skin was cleaned prior to 
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applying the salve This patient had been 
previously treated with injections of testos- 
terone propionate and observed that whereas 
impotency recurred 5 to 6 days after receiving 
an injection of testosterone propionate, the 
inunction of testosterone propionate in the 
above strength maintained his potency and 
also made him conscious of the feeling of 
impending erections, even to a point of day- 
time inconvenience Beneficial results were 
observed after 8 days of daily inunction of 
male hormone and continued during the 30 
days of daily therapy, but disappeared in about 
1 week after discontinuing the inunctions of 
male hormone ointment. 

The 60-year-oId eunuchoid was similarly 
treated at first daily and then twice daily. 
After a month’s therapy, there was a strong 
growth of hair on the axilla, thighs, arms and 
abdomen. Hair had been absent from these 
parts for 2d >ears. In 2 months there was a 
growth of hair on the chest and nightly erec- 
tions and desire for coitus. In 3 months he 
again married and continued the twice daily 
application. He is able to enjoy coitus several 
times a week An injection of about 100 mg. 
of testosterone propionate has been given 
monthly since adopting the inunction appli- 
cation of testosterone propionate. When diffi- 
cult intromission, due to incomplete turges- 
cence, is experienced, increasing the dose of 
(jintment corrects this situation. 

Case No 3, a youth of 18 with delayed 
puberty, exhibited a feminine type of pubic 
hair, high-pitched voice, and a left testicle 
which was smaller than the right. The penis 
and scrotum were fairl> well developed. He 
had recci\ed 3500 mg of testosterone pro- 
pionate by injection during a 10- week period 
without satisfactory results \fter a lapse of 
therapy i<jr 8 weeks, he was given 2100 mg. 
by injeetion in the next 6 weeks. The \oice 
deepened but frequently lapsed into the high- 
pitched tune During the last Dj w’eeks of the 
second injection period, 1 inch of male hormone 
ointment was applied twice daily over the 
larynx and this w’as continued for 2}^ weeks 
alter the injections were discontinued. At the 
end of this period his \oice became fixed at 
the tlesired low tone He had received a total 
of 5o(K) mg of testosterone propionate by 
injection in 24 wrecks with no marked effect in 
stabilizing his low’^-pitched tone, as compared 
w'lth 450 mg of ointment which brought about 
fixation of the voice at the desired normal 
tone The author states, “This method of gi\- 


ing male hermone is effective and simple, but 
a larger dosage is required than when the 
hormone is given by injections. 

“An ointment containing 25 mg. of tes- 
tosterone propionate per Gm. in 2-Gm. col- 
lapsible tubes is recommended for practical 
use as the most efficient means of percuta- 
neous androgen therapy at present available.” 

Testicular Deficiency 

The Treatment with Testosterone 
Propionate — The study is concerned 
with the urinary androgens in the nor- 
mal male, in testicular deficiency and 
after injections of androgens. McCuI- 
lagh"^^ states that the effect of the in- 
jected androgens has also been studied 
on penile growth and function, the influ- 
ence on secondary sex characteristics, 
semen production, and spermatogenesis, 
epiphyseal closure and urinary excretion 
of the injected androgens. 

The normal average of urinary andro- 
gens per 24 hours in normal men (in 20 
cases) as determined by bio assay (capon 
comb growth) is 35,1. Koch"^^ reported 
an average of 30 in 20 assays on men 
between 24 and 34 years of age with a 
low of 16 and a high of 72. 

Six cases of severe hypogonadism, 1 
case of functional hypogonadism and 1 
adult castrate w^ere studied in this report 

Testosterone propionate injections in 
males are followed by an increase in the 
quantity of urinar} androgens This de- 
termination of urinary androgens indi- 
cates in a general way the dose and the 
frequency of administration of androgen 
required to establish normal iinnar> 
androgen values m cases of testicular 
deficiency 

After the injection of 10 mg. of tes- 
tosterone propionate, the urinary andro- 
gen may fall in 3 days to the original 
negative assay. When larger doses are 
injected, the complete excretion con- 
sumes a longer time \Mien the amount 
of injected hormone is sufficient to e-^tab- 
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lish normal urinary androgen content, it 
is usually found that all the symptoms 
of testicular deficiency disappear, but it 
is apparently necessary to maintain this 
androgenic urinary content to establish 
normal development of the anatomic 
parts, the testes excepted. The testes 
have not exhibited a definite increase in 
size in most cases following the admim 
istration of male hormone therapy. 

Secondary sexual characteristics are 
advanced to normal. Epiphyseal closure 
has not been advanced above the normal 
rate by testosterone propionate therapy. 

Effect of Testosterone Propionate on 

Spermatogenesis in the Human 

Rubinstein and Kurland*^*’ report a 
continuation of the previous study of 
testosterone propionate on spermato- 
genesis Eight normally constituted 
adults were studied. Of this number, 
5 had normal ejaculatory findings, 1 was 
ohgospermic, 1 was azoospermic and 1 
showed hypoactive spermatozoa. 

Six cases received 3 intramuscular 
injections of testosterone propionate 
weekly in doses of 5, 10 or 25 mg and 
the other 2 jiatients were injected twice 
weekly Samples of ejaculations were 
studied m()st!\ at weekly intervals 

( )ne case had an obstruction of the 
ejaculator} ducts , testicular })uncture 
show'ed motile spermatozcoa All other 
patients resiionded to therap_\ The 5 
mg dose of testosterone jirojiionate 
caused an increase in sperm content in 
the normal ejaculate l)iit larger amounts, 
25 mg , w'ere required in the oligosper- 
niic Cessation of therapy led to a return 
of a normal count either promptly or 
gradually Large dosage, 25 mg , usually 
diminished the sperm count w^hich re- 
turned to normal after stopping therapy 

Case No. 8 showed an increased via- 
bility of the spermatozoa In no case was 


the genital or hair growth increased. 
Small doses temporarily stimulated sexual 
desire, whereas large dosage led to a 
transitory period of increased libido 
which, in spite of the treatment, dis- 
appeared entirely 

The suppression of spermatogenesis in 
normal individuals by the administration 
of 25 mg. of testosterone propionate may 
be due to the depression action of the 
excess androgen on the pituitary while 
5 mg. may stimulate the germinal epi- 
thelium ; it seems then that the male 
hormone produced by the interstitial cells 
can stimulate another tissue, the germi- 
nal epithelium, of the same gland 

The authors conclude : ‘Testosterone 
propionate, when administered to nor- 
mally constituted adult males m 5 mg 
iiitramiLscular doses 3 times weekly, led 
to an increase in spermatozoal counts 
This increase w'as maintained through- 
out the duration of treatment in all but 

1 case in which, m spite of treatment, 
the ekwated count receded to normal 
after several weeks Increasing dosage 
to 25 mg per injection in the normal 
adult led to a suppression of spermato- 
zoal output Whether counts w'ere ele- 
vated or dejiressed during treatment, 
cessation of iheraj)}' led, either prompllv 
or after several weeks, to the return of 
normal figures The oligospermic indi- 
vidual required more hormone to raise 
his count than did the normal A patient 
with ejaculatorv duct obstruction failed 
to respond to treatment A childless pa- 
tient displaying 50 per cent hypomotile 
sperm responded with an increase in 
motility His wife became jiregnant after 

2 months of treatment. 

‘There w'as neither increase in genital 
size nor increase m crmes pubis While 
small doses of the hormone temporarily 
stimulated libido, large doses depressed 
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The Male Climacteric 

Werner^ ^ states that the onset of sex- 
ual decline occurs later in the male sex 
(48 to 52 years) than in the female sex 
(40.8 years). 

Not all cases of sexual decline, ir- 
respective of their sex, exhibit symptoms 
of the climacteric. The symptoms com- 
plex of the male climacteric correspond 
to that experienced by the female. They 
may be classified as in women as nerv- 
ous, circulatory and general m distribu- 
tion. '‘Among the more prominent symp- 
toms may be mentioned intense subjective 
nervousness, definite emotional instabil- 
ity characterized by irritability, sudden 
changes in mood, decreased memory and 
ability for mental concentration, de- 
creased interest in the usual activities, a 
desire to be left alone, and depression 
and crying They may have hot flushes, 
which may be accompanied by profuse 
perspiration or to be followed by a chilly 
sensation There ma\ be tachycardia and 
palpitation, even while lying in bed, and 
tachycardia, palpitation and dyspnea on 
moderate effort, vertigo with or w^ithout 
change of position, scotomas, tinnitus, 
numbness and tingling in the extremities, 
fatigability and disturbed sleep ” 

“The neurocirculatory symptoms, siicli 
as hot fluslies and suddenh increased 
perspiration, chill} sensations, \ertig<), 
scotomas, tachycardia and palpitation, 
and the numbness and tingling occur ir- 
regularly , they may be of frequent oc- 
currence for a few days and then there 
may be a short period of relative free- 
dom. only to recur.” 

“The symptoms which are mental and 
psychic, such as irritability, changes in 
mood, decreased memory and concentra- 
tion, loss of interest, restlessness and 
depression and crying, are usually mure 
constant,” 

“The climacteric disturbance may be 
so severe m some men that they become 


despondent and develop a psychosis with 
thoughts of self-destruction. It is very 
probably w^hy many men have committed 
suicide and no one could understand the 
reason for their having done so. That 
men have involutional melancholia can 
be confirmed by psychiatrists, for most 
institutions caring for mental patients 
have had these cases.” 

A report of 2 cases is made : 

Male, aged 50, complaining of nervousness, 
excitability, irritability, and lately mental de- 
pression. Severe hot flashes, numbness, and 
tingling of the extremities, tachycardia, palpi- 
tation, dj'spnea, fatigability, vertigo, occipito- 
cervical aching and frontal headaches 6 or 7 
times a month. Recent decreased memory and 
loss of concentration. The genitals were 
normal. 

Therapy was 10 mg of testosterone propio- 
nate injected 3 times w^eekly. After 4 weeks of 
therapy his depression had disappeared and 
the subjective symptoms were markedly im- 
proved The symptoms recurred 3 months 
after discontinuing the testosterone propionate 
injections. The diagnosis was male climac- 
teric 

Case No 2 was a male, aged 42, who was a 
partial castrate with atroph> of the remaining 
testicle The above gonadal condition W'as inci- 
dental to hernia operations. At the first oper- 
ation the testis w^as removed because of its 
atrophic state and at the second operation an 
orchitis developed, and 6 weeks later he had 
a complete loss of sexual potency, experienced 
ner\oiisness, restlessness, hot hashes, perspired 
protuseh and was depressed Memory and 
concentration were decreased Recently he has 
i)een greatly fatigued and has had daily frontal 
headaches The diagnosis was castrate, left 
side, testicular atroph\, right side 

The administration of 10 mg 3 times a 
week for 4 weeks produced relief of all his 
Nuhjectue s\mptoms and coitus was accom- 
plished. Reduction of the frequency of injec- 
tions produced a jiroportionate reduction in the 
number of erections 

Three injections of 10 mg of testosterone 
propionate are required to maintain a normal 
state and discontinuance of therapy brought 
recurrence of the original clinical state 

Male Hormone Therapy — Dunn^" 
states that the male sex may exhibit evi- 
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dences of gonadal insufficiency during 
the various ages of life. The adult male, 
during the fifth and sixth decades, can 
also manifest a climacterium symptom- 
complex similar to the female climac- 
teric. 

Irritability, sudden mood changes, cry- 
ing, tendency to seclusion, depression, 
headaches, suboccipital tension, lack of 
interest in social and business life, lack 
of mental concentration and energy are 
among the prominent nervous and men- 
tal symptoms of the male climacteric. 

\'ertigo, hot and cold flashes, exces- 
sive perspiration, chilliness, coldness of 
dependent parts, numbness, tingling, 
sharp or dull extremity pains, tachycar- 
dia and palpitation are among the neuro- 
circulatory symptoms. 

The general symptoms are chiefly 
weakness, lack of endurance and physi- 
cal strength, and a feeling of inadequacy 
or incompetence in carrying on former 
activities or engaging in new duties 
Kespoiisibility either hangs heavily on 
the shoulders or ib e\aded. 

(lonadal insufficiencv states may oc- 
tur liecause of genital underdevelopment 
in tlie maturing and adult male, and are 
well exemplified in the Frbhlich syn- 
drome The dimini.slifd physical and 
iiuntal energy and aggression, the petu- 
lance. irritabilit} and anger t.mtrums, 
the frequent trend toward stealth and 
deception and, occasionally, moie berious 
practices, piresent major social and ther- 
a]KUtic problems. 

Under more general types of body 
underdevelopment, there exist cases ex- 
hibiting marked retardation in physical 
growth and hypoplasia of the testes. The 
most unhappy type of gonadal hypo- 
plasia and deficiency is the eunuchoid. 
Other cases are observed in the atrophy 
of the testes following mumps; infec- 
tions of the testes, as in tuberculosis; 


anatomic or pathological disorders, and 
castrates. 

The extent and degree of the complex 
clinical picture are dependent upon: (1) 
The amount of the specific hormone de- 
ficiency; (2) the duration and degree 
of its progression; (3) the extent of 
disturbance of endocrine interrelation- 
ships ; (4) the tissue and blood chemical 
responses to be affected. 

The 15 cases treated were classified 
as follows: 

Eunuchoidism — 5 cases 

Testicular Hypoplasia — 2 cases 

Testicular Atrophy, following mumps — 

2 cases 

Secondary to anterior pituitary deficiency — 
(a) With infantilism, and (b) With crypt- 
orchidism — 2 cases 

Climacteric — 4 cases 

The male hormone was administered 
hypodermically; 30 mg, to 150 mg of 
testosterone propionate were given 
weekly. Therapy was concluded in most 
cases at the end of 12 weeks and dosage 
was gradually reduced as the symptom 
picture improved, or signs of sexual ac- 
ti\ity were made manifest. The oint- 
ment preparation — containing 2 mg per 
Gm. of testosterone propionate— was ad- 
ministered m dosage of 33 mg, per week, 
and continued for 3 to 4 months. 

The therapeutic result was, in gen- 
eral, a relief of symptom.s proportionate 
to the dosage administered The effects, 
when obtained, were either general and 
specific, or symptomatic Under general 
effects, we include weight gain in thin 
individuals, improved facial appearance 
and color, and the replacement of the 
abnormal youthful appearance b}^ a coun- 
tenance expressing more virility and 
stamina 

The measured production of the facial 
hair growth, and particularly the sec- 
ondary genital hair, should be considered 
essentially as a specific effect of male 
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hormone therapy, but this specific effect 
is usually overshadowed by the improved 
psyche and an appreciable but not prom- 
inent increase in libido. The increase 
in physical energy and ability to sustain 
physical effort over a greater period of 
time is marked. 

The relief of head pressure pains, 
numbness, tingling and neuritic ex- 
tremity pains, and the disappearance of 
the emotional outbreaks allow home and 
social life to be resumed without fear 
of unpredictable aggravated attacks. 

Rapid therapeutic effects, even by 
hypodermic administration of the testos- 
terone propionate, are not always obtain- 
able Dunn believes that proper seda- 
tion has a field of application during 
the early acute clinical states, but as 
soon as adequate male hormone therapy 
has been accomplished, the sedation 
should be reduced and, later, discon- 
tinued. 

Male hormone therapy is a replace- 
ment therapy instituted to gain control 
of a deficiency state, and present ex- 
perience shows it to be effective in re- 
lieving the nervous and mental symptoms 
associated with the hypogonadal syn- 
drome. However, as the therapy is one 
of replacement, symptoms may recur 
wlien the deficiency state recurs. 

Benign Prostatic Hypertrophy 

Treatment with Testosterone — 

Strohm. Edelson and MerrymaiH*' re- 
port their concluMons obtained from a 
study of the results observed in 25 cases 
of benign prostatic hypertrophy treated 
witii testosterone propionate 

The dosage used was 5 mg. of tes 
tosterone propionate twice weekly. The 
case reports are of men in or about the 
sixth decade of life. 

The authors report that fair results 
are obtained in early prostatic Inper- 
trophy ; partial results in a hypertrophy 


of moderate duration ; poor results in 
the advanced cases. 

(Editor’s Note: The results obtained 
in this series of cases rather parallel 
those obtained by Pugh^^ in a similar 
study of the subject.) 

Effect of Testosterone on the His- 
tology of Prostatic Enlargement in 
Man — Sharpey- Schafer and Shackman®*^ 
report that favorable results have been 
reported as being obtained by the ad- 
ministration of androgens in prostatic 
enlargement. The successful results have 
been judged by the favorable effect on 
the symptoms complained of by the pa- 
tient, by estimations of the reduction in 
residual urine, and the diminished size 
of the prostate as gauged by rectal e.x- 
amination and cj’stoscopy. Reference is 
made to Clark’s^^ view of the results 
of therapy in the disorder, that when 
there is a minimum of instrumentation 
and no therapy administered there is 
great variability in the course of the dis- 
ease and often there is apparently spon- 
taneous cure. 

The dosage of testosterone propionate 
recommended b}’ the various authors as 
effective m prostatic enlargement has 
varied from 1 to 40 mg. daily. 

The authors’ report concerns the case of a 
laborer, age S3 years, with increased daily and 
nightly urination and hematuria of a few 
da 3 s’ standing. The size of the prostate was 
determined at operation on October 17, 1938, 
when the bladder was opened, at which time 
a biopsy of the middle lobe was obtained. 

From October 18 to Xo\ ember 211, 1938, 100 
mg of testoterone propionate in oil were 
injected dail.\, a total of 34(K) mg being admin- 
istered On Nocemher 21 the bladder was 
again opened and it was judged by palpation 
that the pri istate had diminished one-third in 
size. The prostate was enucleated, with dilR- 
cultj', and examined histologically The path- 
ologist's report on the prostate tissue, both 
before and after testosterone propionate ther- 
ap>. was that “TIk 2 specimens show no 
significant differences in their histological 
structure.” 
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In commenting on the operation and his- 
tological findings and the therapy, it is stated 
that the dosage of testosterone propionate 
administered in this case is greater than has 
been given by most workers and in view of 
the suprapubic drainage having been per- 
formed, no definite conclusion can be made as 
to which therapy diminished the size of the 
prostate gland 

Male Breast Hypertrophy 

Hormone Therapy — Hoffman^- 
states that while male breast hypertrophy 
may occur at all ages, it most frequently 
appears at puberty and adolescence The 
glandular mass, which is benign, occurs 
beneath the areola and nipple, is tender, 
and usually measures from 1 to 5 cm in 
diameter. The breast h^ypertrophy un- 
dergoes regression in the majority of 
cases, with only 1 out of 7 persisting 
after 20 years of age 

Factors suggesting a disturbed hor- 
monal influence m this unusual activity 
of the male breast are: 

1 Its high incidence during puberty, adulcb- 
cence, and the age of sexual decline 

2 Its regression as male adulthood is 
reached, and 

3 The fact tliat h\pertruph\ of the breast 
ma> acconipaiu malignancy of the testes, tes- 
ticular atroph} , or castration 

In 1935 Hoffman treated 6 patients 
with hypertroph} of the breast In in- 
jections of anterior ])itiiitar\ -like sub- 
stances Injections were given weekly 
for periods of from 2 to 10 months No 
consistent results were obtained, and the 
tlierapy was abandoned 

The author reports the results ob- 
tained witli the admimstration of tes- 
tosterone acetate and testosterone pro- 
pionate in 28 male patients, from the 
ages of puberty to the eighth decade, 
wdio had unilateral or bilateral hyper- 
trophy of the breast. 

The first cases received 5 mg of 
testosterone acetate twdee weekly, no 
harmful effects being observed from the 


dosage. The cases later received 25 mg. 
twice a week when it became evident 
that the male hormone neither produced 
testicular damage nor the arrest of sex- 
ual pubertal changes. 

Complete regression of the hypertro- 
phy of the breast occurred following the 
administration of testosterone propionate 
and testosterone acetate in 50 per cent 
of the cases and there w^as a 75 per cent 
regression in 9 other cases treated. In 
the main, the response was relatively 
rapid in the first 4 weeks. An average 
of 28 injections W’as required and after 

1 month's treatment, the regression w'as 
approximately 50 per cent completed. 
After from 2 to 5 months’ therapy, some- 
times there w^as a persistence of a small 
nodule w^hich frequently disappeared 
after discontinuing therapy In at least 

2 cases there w’as a recurrence of the 
breast hyperplasia, these recurrences 
disappearing after injections were re- 
sumed 

In 2 cases there wxre complete fail- 
ures, the breast mass even increasing m 
size One, a 13-year-old, received injec- 
tions twice w’eekl} for 10 months, with 
the onh result that his subgenital devel- 
opment, w'hicli was that of a 9-year-old 
bo\ , became normal. 

There w'ere 2 instances of undescended 
testicles and in neither instance did 
descent of the testes occur 

A total of 31 cases of breast hyper- 
troph} in males w^as observed In 3 of 
the youngest cases, howxwer, there was 
evidence of regression wdien examined 
and they were not treated ; spontaneous 
regression of the breast hypertropliy oc- 
curred in these cases 

Chronic Mastitis 

Treatment with Testosterone Pro- 
pionate — Of the 24 patients treated 
with painful breasts (chronic mastitis) 
observed by Spence, 16 were treated 
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with testosterone propionate with 
matic relief of pain in most cases ; 
diminution of the nodules, although ef- 
fected ill some patients, was less striking/’ 

Their ages ranged from 19 to 52 years, 
the majority being between 30 and 40 
years. 

The dose employed was 25 mg. of 
testosterone propionate twice a week. In 
cases where no relief occurred it was 
increased to 50 mg. twice a week and 
later to 100 mg. 2 or 3 times a week 
for as few weeks or many months as 
required. The total dosage varied from 
2000 to 3000 mg. and in others from 
100 to 500 mg 

The effect of therapy on the breast 
pain varied. A few injections of 25 mg. 
relieved some, whereas others required 
50 to 100 mg doses Two thousand mil- 
ligrams during 20 weeks administered to 
1 patient failed to relieve the pain. One 
patient received inadequate treatment due 
to the increased growth of hair on the 
face 

Of the 16 patients treated, there were 
12 who complained of pain in the breasts : 
of these, 8 w^ere relieved, 2 were im- 
j)ro\ed. and 2 iinrehe\ed, 

( )f the 12 ])atients with lumps in the 
breast, inipro\ement occurred in 8 and 
m 3 the mass disa])peared In 2 of the 
latter spontanecnis disapi>ea ranee was a 
possibilit} One patient received 2925 
mg. m the 5-month period required to 
cause disappearance of the large luni]) m 
the right breast. 

The administration of 2000 mg and 
m another patient 2075 mg caused sup- 
pression of menses and the breast luni])s 
were unaffected. Doses of 100 mg usu- 
ally caused amenorrhea Menstruation 
w'as suppressed m 3 patients , in 2 wnth 
50 mg. twnce a w^eek, in 3 with 100 mg. 
twice a w^eek, and in 2 with 100 mg. 3 
times a week. 


Increased hair growth on the face, 
limbs, and trunk appeared in 5 patients 
and necessitated cessation of the therapy. 
Hair growth appeared on the face as 
early as 4 weeks after instituting ther- 
apy. In 1 patient examined for hyper- 
trophy of the clitoris, it was found to be 
enlarged. 

As a control, 24 patients received olive 
oil injections to observe the effect on 
breast pain. Thirteen patients experi- 
enced relief from the pain. 

Inhibition of Lactation During 
Puerperium by Testosterone 
Propionate 

Kurznjk and O’Connell**^*^ report on 
the administration of testosterone pro- 
pionate in cases w^here suppression of 
lactation during the puerperium is de- 
sired Twenty-one patients received a 
total dosage of from 50 to 150 mg. of 
testosterone propionate, divided into 2 
injections per day or more, to control 
the discomfort of the full lactating breast 
and dry them up. 

In 19 cases the results w’^ere con- 
sidered excellent, particularly when 25 
mg. dosage was administered Complete 
relief generally follows the second in- 
jection which is usuall\ given 8 hours 
after the first In 48 hours there is usu- 
ally total relief of the breast engorge- 
ment and there was no incidence of 
recurrence after 40 or more mg of tes- 
tosterone propionate had been adminis- 
tered 

In summation the authors sa\ 

*‘Twent\ -one cases of early lactation 
during the puerperium were treated wuth 
testosterone propionate, for the pur]>use 
of inhibiting lactation Usually the in- 
hibition of lactation b\ the generally 
used therapeutic measures, and especially 
in their absence, is associated with pain, 
tenderness, engorgement, and lunipiness 
of the breasts. Such breast symptoms 
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require considerable nursing care and 
are very distressing to the patient. Tes- 
tosterone propionate, in doses of 25 mg., 
usually relieves such symptoms in about 
24 hours without the addition of any 
other therapeutic measures. The hor- 
mone is injected twice a day, intramus- 
cularly, m the buttocks A total dose of 
100 mg. may be given within 48 hours, 
although if complete relief occurs after 
the second or third dose, no additional 
dose need be given. The puerperium 
was not otherwise affected by the hor- 
mone. and there were no unpleasant 
after-effects ” 

Testosterone Propionate in 
Functional Bleeding 

The administration of testosterone 
propionate to 25 cases of functional 
uterine bleeding rapidly controlled the 
excessive bleeding in all but 2 cases, ac- 
cording to Geist, ct The clinical 

imiiroxenient was associated with defi- 
nite changes in the endometrial picture 
as deternimed by examination jinor to, 
during, and after treatment. 

I’ehic pathology wa.'^ excluded in all 
bur 4 cases in which small intramural 
nnoinata were present, 
d'lie diagnoses were: 

1 .Menorrhagia. 1,5 cases, 

2 Meiioinetrorrliagia, 5 cenc^, 
Areiiorrhagia, with poh menorrha- 
gia, 7 cases 

Ifalf the patients were between the 
age-, fit 40 and 49 \ears. the remainder 
being from .54 to 39 years of age The 
average* duration of the bleeding w'as 2 
tear.s, the limit-, being 2 months and 10 
years. 

After a trial with low dosage, 45 to 
200 mg per month, without effective re- 
sults, the total dosage was increased, in 
certain cases up to 1000 mg. The high- 
est dosage for any single case was 2150 
mg. over a period of 3 months. 


All but 20 ot the cases treated re- 
sponded favorably to the testosterone 
propionate ; however, amenorrhea of 
from 2 to 5 months’ duration occurred 
in 14 of the 25 cases treated. Normal 
menses were established in 9 cases, in 2 
the menses were delayed, and in 2 others 
regular but scant menses occurred 
Four cases developed mild facial hir- 
sutes. One case developed a facial acne 
and in 3 cases slight coarsening of the 
voice was noted. 

Except in 1 case of hirsutes, all the 
undesirable effects regressed with cessa- 
tion of therapy. 

Metabolism of Testosterone 

In 1938 Callow^® reported that a defi- 
nite increase in urinary androgens oc- 
curred when SO to 100 mg. of testosterone 
propionate were administered weekly 
A rise of urinary androgens from 9 i u. 
to 81 1 . u occurred in a castrate male 
receiving 50 mg. of te.sto,sterone propi- 
onate dail}’ This IS. nevertheless, a low 
percentage of reco\ery, since 50 mg of 
testosterone propionate is equivalent to 
.5500 1 . u of androgenic activity The 
loss of activity might result from inacti- 
vation of testosterone, to conversion to 
less active androgens, or to a combina- 
tion of both. 

In 1939, Callow, Callow and Kin- 
niens*’’® reported an increase of the 17- 
ketosteroids in the urine following the 
administration of testosterone This in- 
crease in hormone-hke substance was in 
part due to large amounts of androste- 
rone, dehydroandrosterone, and an in- 
active isomeride-edi-etio-cholanolone 
Cook and Hamilton*'*'^ in the same year 
reported that oral administration of tes- 
tosterone causes an increase in the an- 
drosterone content of the urine. The\' 
reported a rise of the excretion of an- 
drogen in the urine from 21 i u. per 
day to 500 i. u. per day in a case where 
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60 mg. of testosterone were administered 
orally daily for 15 days and 120 mg. 
orally daily for the next 7 days. 

Attention is directed to the reports of 
Steinach and Kun,®® Callow, Callow and 
Emmens,^® demonstrating that the ad- 
ministration of testosterone propionate 
and androsterone benzoate is followed by 
a 3-fold rise in the estrogenic activity of 
the urine. 

Parkes^9 pointed out that the gross 
androgenic activity of the urine does not 
measure the level of the hormonic activ- 
ity of the testes. 

The article states, “It is reasonably 
certain that administration of testosterone 
may appear in the urine as estrogen, as 
a different androgen, or as a biologically 
inactive substance, and it seems likely 
that the endogenous androgens, pre- 
sumably mainly testosterone, will be sim- 
ilarly modified before excretion. More- 
over, the excretion products so far 
identified are not specific to men, since 
normal women seem to secrete as much 
androsterone as normal men, and epita- 
etiocholanolone also occurs in the urine 
of women. 

“This conclusion greatly complicates 
the problem of diagnosis of the level of 
testicular activity by examination of the 
urine, whether by biological or by chem- 
ical methods so far elaborated ” 

Stilbestrol 

This suithetic compound, 4’4-dihy- 
dro.xy-alpha-beta-cliethyl stilbene, known 
as stilbestrol was discovered by Dodds®® 
and his coworkers in 1938, and has been 
found to have estrogenic qualities simi- 
lar to that of the natural estrogenic hor- 
mone This substance has been widely 
used in English and in continental clin- 
ics and is now procurable in England 
for general use Under the new United 
States Federal regulations, it must be 
tested clinically by approved and ex- 


perienced clinicians before it can be 
offered for sale. Subsequent to this, it 
must be approved by the Council of 
Pharmacy and Chemistry. 

It has been known that this substance 
causes considerable gastric distress, nau- 
sea and vomiting in a relatively high 
percentage of cases, according to most 
observers. This evidence of toxic effect 
is being investigated with particular 
reference to this toxic damage in the 
human. The patients administered Stil- 
bestrol who have developed nausea, 
vomiting and abdominal pain, quickly 
discontinue it on their own initiative. 
Besides the toxic or untoward symptoms 
reported, this writer has observed in 
3 young females to whom the drug had 
been administered in a dosage of from 
1 to 5 mg. daily for from 14 to 16 
days, excessive development of the breast 
which became firm, almost tense, and 
sensitive, but more particularly intense 
pigmentation of the areola After dis- 
continuing therapy, the hyperplasia of 
the breast regresses but the pigmenta- 
tion of the areola only partially dis- 
appears. 

Three preliminary reports of the ad- 
ministration of Stilbestrol have been pub- 
lished by the Council of Pharmacy and 
Chemistry®^ who conclude, “that its use 
by the general medical profession should 
not be undertaken until further studies 
have led to a better understanding of 
the proper function of such drugs.” 

The Fate of Estrogens in the Body 

DiethvKtilbcstrol has the same physio- 
logical activity as the natural estrogenic 
hormones which, as quoted by Wenner 
and Joel®- is to, 

1. Induce a proliferation of the endome- 
trium : 

2 .A.bolish the deficiency manifestatnms of 
the climacteric, 

3 Stimulate the g^rowth of a hjpoplastic 
uterus ; 



148 


MEDICINE 


4. Abolish the pains of dysmenorrhea, and 

5 Prevent or inhibit lactation 

Stilbestrol has, according to an anno- 
tation in the Lancet , little chemical re- 
semblance to the natural estrogens A 
dissimilarity m their chemical behavior 
in the body has been found by S W. 
Stroud^"^ and B. Zondek and F. Sul- 
man.^^ Stilbestrol remains deposited and 
is slowly absorbed from the site of the 
injection, whereas estrone is rapidly ab- 
sorbed and, because of this, the esters 
of estrone and estradiol have been used 
to prolong its action Secondly, after 
stilbestrol has entered the circulation, its 
compounds, stilbene and dyphenylethane, 
derivatives, are recovered from the urine 
in comparatively large amounts, as com- 
pared to the rapid mactuatum of estrone 
and the recovery in the urine of its less 
active breakdown products It thus ap- 
pears that the body mechanism is in- 
capable of mitigating the action of the 
synthetic estrogenic agent stilbestrol and 
there is produced in the bod} a much 
iiKjre highl} estrogenic substance, 4 4'- 
dihvdroxystin)ene 

The article concludes with the state- 
ment, “\\\* are getting under the guard 
of the boch mechanism and giving it a 
comjiound against which it lias not de- 
\e!o])e(l an adecpiate defense ” 

Indications for Estrogen Therapy 

Estrogen Deficiency — ( ieist and Sal- 
mon*‘‘' report that 2 methods are now 
available in the objective detenmnation 
of both the presence of an estrogen deb- 
ciencv and the etficacv of the therapy 
These methods are : 

1 The human vaginal smear, and, 

2 The gonadotrophic hormone excre- 
tion 

Papanicolaou and Shorr*'" have dem- 
onstrated that the luiman vaginal secre- 
tions, after the menopause, exhibit cer- 
tain cytologic characteristics Because of 


the complications involved in this tech- 
nic, the method is not practical for office 
or clinic use. 

Geist and Salmon have developed a 
simple, rapid, objective method of deter- 
mining w'hether a patient is suffering 
from an estrogen deficiency and, by tak- 
ing smears periodically while the patient 
is receiving estrogenic hormone treat- 
ment, can estimate objectively the effec- 
tiveness of the therapy. Their method 
consists of determining the urinary gon- 
adotrophic hormone output, an indirect 
method of determining the presence of 
an ovarian deficiency By continuing the 
gonadotrophic hormone assays while es- 
trogens are being administered, the ade- 
quacy of the estrogen dosage can be 
ascertained when the gonadotrophic hor- 
mone vanishes from the urine, indicating 
inhibition of the hyperactive hypophysis 
This method is time-consuming and re- 
quires the facilities of a lalioratory. The 
cwtologic characteristics of the vaginal 
smear and the gonadotrophic hormone 
excretion in the men()])ause have been 
correlated so that it mav be assumed that 
when the Aaginal smear shows a com- 
])]ete estrogen effect after Iherajiv (Reac- 
tion ]\ ), the gona(lotro])hic activity of 
the hv ])()])liv sis lias jirobably lieen re- 
duced to a normal level In addition, 
enckanetnal and vaginal Iiiopsies have 
been used as indicators of the degree 
of ovarian deficiency 

In this study estradiol ( Progynon-Dhl 
Scliering), estradiol-ben/oate ( Prog\~ 
non-Ik Schenng), eniniemn (Ayerst, 
IMcKenna, and Harrison), estradiol-di- 
])ro]M()nate (Ciba) and diethvl stillioes- 
trol (Squibb, Ayerst, McKenna, and 
Harrison ) have been used 

If the v’aginal smear indicates ad- 
vanced estrogen deficiency, the patients 
should be started immediately with large 
doses (10,000 R U 3 times weekly). 
Smears should be taken at 3-day inter- 
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ybIs and the dosage diminished to 2,000 
R, U, 3 times weekly when the smear 
shows a full estrogen efifect ( Reaction 
IV). It is important to continue the 
intramuscular injections for at least 4 
weeks after a full estrogen effect and 
complete subsidence of symptoms have 
occurred, to prolong inhibition of the 
hypophysis and establish a store of es- 
trogens in the body If small doses are 
given, the hypophysis becomes hyperac- 
tive when therapy is discontinued In 
cases w’here there are moderate symp- 
toms and where the smear shows a 
slight degree of regression, 4000 R. U. 
3 times w^eekly may be adequate. If 
there is no improvement of the condition 
within 1 week, the dosage should be in- 
creased. 

Where therapy is discontinued and 
the symptoms recur, it is wise to put all 
such patients on a maintenance oral dose 
of estrogen, immediately after the cessa- 
tion of the injections, in order to keep 
them symptom-free If these patients are 
given a concentrated course of estrogens 
for 4 weeks (10,000 R U, estradiol- 
benzoate, 3 times weekly), they can 
thereafter be kej^t free of s\mptoms with 
a normal estrogenic smear, on 1200 to 
1800 oral units of estradiol per day 
deist and iMintz^*''' ha\e shown that the 
natural menopause cases resjiond satis- 
factorily, also, to emmenin in adequate 
doses Cieist and Salrnon^*^’ found that 
the flushes and otlier anno\ing symptoms 
are kept under control with 1000 Colhp 
units, 3 times daily, as maintenance 
therapy 

Senile Vaginitis — Tlie smear in the 
cases of senile \aginitis revealed the most 
advanced degree of estrogen deficiencx 
Best results are obtained by giving 10,- 
000 R U 3 times weekly, supplemented 
with 'estrogen suppositories every night 
(2500 R U estradiol per suppository, 
every night) Improvement w^as noted 


wdthin 48 hours and symptoms w^ere 
completely controlled at the end of a 
w'eek or 10 days. Regeneration is still 
incomplete, how'ever, and cessation of the 
therapy^ causes a recurrence of the symp- 
toms in a few w'eeks It is advisable to 
continue treatment for 4 w^eeks after 
complete subsidence of the symptoms. 
Thereafter, 1 vaginal suppository (2500 
R. U.), twice w’eekly, is sufficient to 
keep the vaginal mucosa in a normal 
phy^siologic state. 

Pruritus Vulvae — Cases of pruritus 
vulvae require intensive constitutional 
estrogenic treatment, fortified with local 
inunctions wdth an estrogen ointment. 
The usual dose is 200 R U. estradiol 
per Gm. of lanolin base (Progynon-DH 
Lanol ) , applied nightly. After the usual 
course of estrogens, administered intra- 
muscularly% the ointment should be con- 
tinued for 6 months Should evidence 
of regression appear in the smear, an- 
other course of intramuscular injections 
should be given. 

It has been noted in several patients 
that following local treatment wnth es- 
trogens the vulva loses its shrunken ap- 
pearance and the skin and labia become 
fuller and softer. These changes are par- 
ticularly striking in the cases that show 
early' kraurotic changes The tendency 
to Assuring disappears and the patients 
v(jlunteer the information that the skin 
does not feel as dry or as hard as for- 
merly 

Functional Amenorrhea — Some 
cases of functional amenorrhea show' an 
excessive production and excretion of 
gonadotrophic hormone, wiiile there ap- 
])ears to be none in other cases The 
nature of the hormonal derangement in 
functional amenorrhea is in need of 
clarification In the cases with estrogen 
deficiency, the dosage should be approxi- 
mately 200,000 R. U , estradiol-benzoate, 
intramuscularly', during the first month 
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of treatment. The estrogens were sup- 
plemented with progesterone during the 
second 2 weeks, giving 20 mg. per 
week. If uterine bleeding does not oc- 
cur, treatment is discontinued for a week. 
Usually this bleeding will occur 5 to 8 
days after cessation of treatment. Im- 
mediately after the cessation of bleed- 
ing, estrogen therapy should be recom- 
menced, reducing the dose during the 
second month by 25 per cent. This is 
repeated for 3 successive months, reduc- 
ing the dosage each month by approxi- 
mately 25 per cent. The progesterone is 
continued as during the first month. 
Some cases with advanced atrophy of 
the endometrium require as much as 
500,000 R. U. during the first month 
to induce uterine bleeding. 

Oligomenorrhea — In cases of oligo- 
menorrhea small doses of estrogens are 
frequently helpful if the basal metabolic 
rate is normal. Usually 10,000 R. U 
twice weekly for 2 months, in addition 
to 20 mg. progesterone per week during 
the second 2 weeks, reducing the dose 
by half in the third and fourth months 
will produce definite improvement. 

Gonorrheal Vaginitis in Children — 
'i’he results with estrogens in cases of 
Sunurrheal vaginitis in children are very 
striking. The estrogen can be adminis- 
tered hj podermically in doses of 2000 
k U. twice weekly; by mouth, in doses 
of 1800 oral units per day; or in the 
form of suppositories (2500 units each 
nij;ht) Treatment should be continued 
until the smears become repeatedly neg- 
ative, which usually happens in 3 to 
4 weeks. 

Miscellaneous Conditions ■ — Estro- 
gens are also of value in treating urinary 
frequency and dysuria, atrophic rhinitis, 
breast adenosis, dysmenorrhea, migraine, 
and involutional psychoses. 

Estradiol-dipropionate has been used 
in a series of 14 cases with varying de- 


grees of menopause symptoms. The dos- 
age varied from 1 to 5 mg. 2 or 3 times 
weekly, given intramuscularly in sesame 
oil. The number of cases comprising this 
study were not sufficient to determine 
whether this estrogenic compound pos- 
sesses any virtues that would make it 
preferable to other estrogens. 

Stilboesterol was used in a series of 
38 menopause cases. The hormone was 
administered intramuscularly, in doses 
of from 1 to 5 mg. 3 times weekly, in 
oily solution and, by mouth, in doses of 
0 6, 3, and 5 mg. per day (tablets, 
Squibb — 0.1, 1, and 5 mg. each) ; and 
capsules (Ayerst, McKenna, and Har- 
rison — 1 mg. each). It was found that 
stilboesterol produces characteristic es- 
trogen smear changes similar to those 
produced by the physiologic estrogens 
Estrogen smear changes may appear, 
after 10 to 20 mg., in 4 to 7 days It 
was very difficult to administer stilboes- 
terol orally because of the untoward 
reaction of most of the patients. Stilboes- 
terol does relieve the vasometor symp- 
toms resulting from estrogen deiiciency 
and it stimulates epithelial proliferation 
of the atrophic vaginal mucosa and prob- 
ably also of the endometrium 

The authors found that the elTect from 
a given amount of implanted ciw'stalhnc 
hormone is more prolonged than from 
an equal amount of hormone when in- 
jected in solution in oil Several patients 
have been maintained for more than 6 
w'ceks with a single implantation of 4 to 
5 mg of the pure hormone (estradiol- 
benzoate), which is equivalent to a total 
dosage of 24,000 and 30,000 1^ U 
respectively. 

Clinical Use of the Female Sex 
Hormones 

Winterton®® sets forth the following 
definitions ■ Estrin is the generic name 
for the estrogenic hormones; estradiol 
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IS the hormone secreted by the ovarian 
follicles ; estrone is the product excreted 
in the urine. Estrin and estrone are 
rapidly absorbed and rapidly excreted, 
but the benzoate ester of estradiol is not 
readily destroyed and, therefore, has a 
more prolonged effect. Since estradiol 
and estrone are of known chemical com- 
position, they are measurable by weight 
and converted into the international unit 
(i. u.), 1 mg. being the equivalent of 

10.000 i. u The international benzoate 
unit is equal to 5 i. u. Corpus luteum 
hormone is measured in international 
units, 1 mg. representing 1 i, u. 

The menopause is interpreted by the 
author as a stage of life when there is 
a transition from active sexual life to 
senile life, during which process there 
is a fall in the estrin level of the body. 
The patient may suffer from the meno- 
pausal symptoms until the body ac- 
commodates itself to this new and lower 
level of estrin values. 

“It is in these cases that estrin can 
be given to help the patient over the 
change. The dose of estrin varies with 
the severity of the symptoms. The flushes 
can be controlled in many cases with 
1000 i. u. a day, in others as much as 

30.000 i. u. a day are given, but injec- 
tions are rarely required.” 

“It is often necessary to give very 
high doses. Sometimes 50,000 interna- 
tional benzoate units given by injection 
twice weekly may be necessary and may 
be combined with local treatment by 
estrin pessaries This is continued until 
there is a response, usually in 3 to 6 
weeks. The trouble may recur, in which 
ca.se the treatment may be repeated. The 
estrin acts by increasing the nutrition of 
the vulva and vagina and the amount of 
glycogen in the epithelium, thereby en- 
abling it to overcome the infection.” 

Estrogenic Therapy of Vaginitis — 
The treatment of vaginitis with estro- 


genic substance is well confirmed by num- 
erous workers. Mazer and Schechter'” 
reported the results obtained in 1 18 cases 
of vaginitis treated with estrogenic sub- 
stance administered by injection and 
vaginal suppository. 

They also report on the assays of the 
various estrogenic substances, a matter 
of prime importance in therapy and all 
too frequently disregarded. They deter- 
mined by assays that 1 Gm. of theelin 
(estrone) yielded 1,000,CXX) R. U. ; 1 Gm. 
Progynon D.H., 10,000,000 R. U. (es- 
tradiol) ; and 1 Gm. Prog^mon B (es- 
tradiol benzoate) 5,500,000 R. U. of es- 
trogenic activity. 

Oral estrogenic therapy was found in- 
effective in treating vaginitis Therapy 
should be maintained for 8 weeks, ac- 
cording to their findings Cures are de- 
pendent upon creating a temporary ma- 
turity state of the vaginal mucosa and 
reducing the of the vaginal secre- 
tion to a point below 6 The injection 
every other day for 8 weeks of from 
5(X) to 15(X) R. U. of estrogenic sub- 
stance gave the best results in cases 
treated by hypodermic with recurrence 
in 10 per cent of 78 cases \’aginal 
therapy gave the best results Thirt\- 
three of 34 cases nightly administered 
a vaginal suppository containing 200 
R. U. of Progjmon B had a clinical and 
bacteriological cure Follow-up of 26 
cases revealed no recurrences. 

The undesired side effects observed from 
the administration of estrogenic sub- 
stance in young females were • Pubic hair 
growth (7 percent') ; breast lupertr<i|jh\ 
(26 per cent), uterine bleeding (10 per 
cent), all of which were of a teinjuiran 
nature and were e.xpeneiiced less fre- 
quently with vaginal estrogenic therape 
Breast hypertrophy usually disappears 
in 1 month. 

Production of Breast Growth in 
the Human Female — MacBryde'^^ was 
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able to demonstrate that by injection of 
from 150,000 to 350,000 i. u. of estrone 
or estradiol benzoate per week, active 
growth of mammary tissue could be pro- 
duced in patients who had no visible 
or palpable breast tissue. Unit for unit, 
estradiol benzoate was much more ef- 
fective than ketohydroxyestrin (theehn) 
(estrone) in producing breast growth 
When patients were administered an 
alternate daily injection of 1 i. u. of 
progesterone and from 20,000 to 50,000 
i u. of estrone or estradiol benzoate, 
breast growth was more rapid than that 
produced by the estrogenic hormone 
alone. 

Concurrently with the breast develop- 
ment, the vagina and uterus exhibited 
the characteristic estrogenic effect on 
the.se tissues Clinically there was relief 
from the hi'pogonadal symptoms of hot 
flashes, and emotional instability , there 
was improied metabolism and subse- 
quent weight gain 

.\fter allowing the estrogenic stinui- 
l.ated breast growth to regress until the 
major portion had disappeared, inunc- 
tion of a liydrous wool fat and {letroleum 
base ointment containing 5000 i u per 
gram of e.stradiol or estradiol benzoate 
was apjdied to the regressed breasts, 
h'ach day 5 (mi of ointment was aji- 
plied o\er an area of 1 breast and nqiple 
ot appruximatel} 10 cm in diameter, the 
other breast was used as a control and 
only an ointment base was applied 
Definite and considerable breast growth 
occurred m the treated breast, also there 
was relief of symptoms, uterus and 
vaginal estrogenic response occurred a.s 
with injections of estrogenic substance 
The estrogenic ointment was unit for 
unit more effective in producing breast 
growth than the injections of the estro- 
genic substances The breast growth is 
usually observed after 10 days of inunc- 
tion to the treated breast. As therapy 


is continued the untreated breast gradu- 
ally enlarges to the size of the treated. 
Regression of the breast development 
occurs after stopping therapy. 

The author has expressed the opinion 
that this therapy is at present an ex- 
perimental study and should not be ap- 
plied generally to cases with breast hypo- 
plasia or absent breasts until further 
studies are made. 
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GASTROENTEROLOGY 

Edited by Henry Leroy Bockus, M D 


CHRONIC GASTRITIS 

By Wm a Swalm. MD, and L M ^Morrison, MD 


Gastroscopy — B B Crohn*^ attempted 
to correlate the histologv of the stom- 
ach with the gastroscopic observations 
m chronic gastritis In resected portions 
of the stomach from a series of ulcers, 
most of which were benign, be draws 


attention to the fact tliat often there is no 
parallelism between the gastro-scopic 
diagnosis and the histologic picture Fre- 
quently, when hypertrophic gastritis is 
seen with the gastroscope. little morpho- 
logic changes are discernable On the 
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other hand, he has found that the gas- 
troscopist may report a normal gastric 
mucosa, and yet a rather advanced infil- 
tration with round cells and plasma cells 
and eosinophiles may be noted. How- 
ever, he does admit that there is a group 
in vi’hich the parallelism is in accord, 
where a gastritis is seen grossly and an 
infiltrating congested mucosa is observed 
microscopically. The Reviewers, how- 
ever, would like to emphasize and stress 
from personal experience the meeting of 
3 cardinal requirements in such a study 
as that of Crohn: (1) Gastric tissue 
should be especially fixed and prepared 
immediately upon its removal, otherwise 
changes occur which render study unre- 
liable. ( 2 ) Correlation of gastritis stud- 
ies should be attempted in their “pure” 
state, that is, in the absence of associated 
and local organic disease as ulcer and 
cancer ( 3 1 The amount of surgical 
trauma, cutting, clamping and instru- 
mentation to which the stomach is sub- 
jected during surgical resection is con- 
siderable and cannot be overlooked in 
a studv sikIi as Crohn reports How- 
ever. he jioints out the important fact 
that one of the greatest drawbacks in the 
whole issiu* IS the lack of knowledge re- 
g, 11 ding what i (institutes a normal mu- 
uis.i and wh.it changes can be e.xpected 
III the nuKous membrane of individuals 
m the later decade's of life. 

Crohn reiterates the belief that gas- 
tritis can have a psychogenic etiology, as 
the Revikwfks have considered in pre- 
vious communications Those nervous 
influences may produce a pathological 
physiology with resultant functional and 
Iiyperemic congestive states in the gas- 
tric mucosa Tliey are then expressed 
clinically' m such symptoms as dizziness, 
depression, weakness, sense of fullness 
and insomnia Crohn believes that Gut- 
zeit may well be correct in assuming that 
gastritis is the ntost common of human 


ailments since hasty eating, bad dentures, 
excessive condiments and the ingestion 
of too hot or too cold foods is a wide- 
spread habit. Crohn analyzes a group of 
9 cases of antral gastritis — ^verified sur- 
gically — with a definite symptom com- 
plex resembling peptic ulcer. He found, 
however, that the epigastric pain and 
distress with anorexia and heartburn are 
usually more continuous than in ulcer; 
periodicity is absent and the course is 
more rapid and severe. He found that 
high normal hyperacid secretory curves 
accompany this ulcerlike type. 

Bank and Renshaw^ gastroscoped an 
additional 65 patients with peptic ulcer 
to make a comparative estimation of gas- 
tritis to radiographic 6-hour gastric 
retention. They found the incidence of 
gastritis to be independent of reten- 
tion. A syndrome of duodenal ulcer 
was present in 26 per cent of chronic 
superficial gastritis cases Diarrhea was 
found in 16 per cent unaffected by the 
acid content, and loss of weight occurred 
in 46 per cent Massive hemorrhage was 
present in 1 instance, and occult blood 
III the stools in 42 per cent Foci of in- 
fection were found m 86 per cent of 
cases, and in the majority of patients, 
multiple foci were present. Alcohol and 
tobacco, in the opinion of Bank and Ren- 
shaw, appeared unimportant as etiologic 
factors 

Pathology — In a symposium on gas- 
tritis at the Mayo Clinic, H. E Robert- 
son-"- 2 i presented his pathologic obser- 
vations on the development of gastritis 
into ulcer or carcinoma as follows fl) 
Tiny' liemorrhages occur in the gastric 
mucosa from “undue excitement, stimu- 
lating liquors, overloading the stomach 
with food, fear, anger or whatever de- 
presses or disturbs the nervous system ” 
(Quotation from William Beaumont’s 
observations on Alexis St. Martin in 
1847 ) (2) The inevitable result of these 
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hemorrhages is an ulcer, that is, destruc- 
tion of the mucosa in the region of the 
ruptured capillary. This ulcer may be 
extremely superficial and very small and 
the repair perfect. (3) Such an area, 
however, may be more vulnerable to fu- 
ture hemorrhages and more serious 
ulcerations. (4) Healing may then be 
inhibited to such a degree that a chronic 
ulcer results and causes the known ulcer 
syndrome. (5) The cause for nonheal- 
mg of these ulcers is unknown. Possibly 
alterations in the quantity or quality of 
the protective coat of mucus has oc- 
curred Possibly the central nervous 
system controls the factor. Robertson 
then explains the genesis of gastritis to 
cancer on the basis that the residual 
lesions resulting from incomplete repair 
(jf the gastric mucosa are (a) accumu- 
lations of lymphocytes, ( b) tliickening 
and disorganization of the muscularis 
mucosa, (c) effacement of the special- 
ized peptic and acid cells of the mucosa 
and (d) hyperplasia of the fundamental 
or mucous cell of the mucosa (These 
findings are particularly true in atrophic 
gastritis.) Now, so long as the peptic 
and acid cells are still present, the phe- 
nomena of organized repair can take 
place in a regular <.\cle. P)Ut. should 
destruction of these specialized cells be 
present, disorganization of reparative 
processes results to such a degree that 
independent and disorganized prolifera- 
tion of cells can produce a cancer The 
Rfviewers have quoted Robertson in 
man}' places, \erbatiin, because of the 
great significance of these observations 
The Review ers have reiterated their be- 
lief in this old concept of Carswell and 
Matthieu 100 years ago and 50 years 
ago, respectively, and it is extremely in- 
teresting to find such a striking course 
of events portra}ed so brilliantly by 
Robertson. 


B. B. Kirklin^^ presents the radiologic 
opinion of the Mayo Clinic and con- 
cludes: (1) Negative roentgenologic 
findings do not rule out the presence of 
gastritis despite marked changes. (The 
Reviewers expressed this view in a 
communication 4 years ago.) (2) A small 
percentage alone of gastritis is diagnos- 
able radiologically. 

G. E. Eusterman from clinical aspects 
discusses the symposium and expresses 
the opinion that “it is apparent that 
ulcers, polyps, adenomas and chronic 
gastritis are the precursors of carci- 
noma.” 

The authors reviewed some of their 
work during the past 5 years and further 
discuss their old belief that gastritis is 
one of the forerunners of cancer of the 
.stomach. They further draw attention 
to a finding which they have observed, 
vis., that the hypertrophic and non- 
anemic atrophic form of gastritis are the 
ones which do not appear to improve 
objectively (through the gastroscope) 
These authors further discuss the ner- 
vous element as an etiologic factor in 
the development of chronic gastritis 
They describe the nervous symptoms in 
gastritis, and compare the local gastric 
changes, on a psychogenic basis, to 
other gastrointestinal diseases which are 
known to have some etiologic basis in 
the disorganized psyche, such as peptic 
ulcer, “anorexia nervosa,” etc. These 
authors further comment on the fact that 
patients with chronic gastritis may haw 
tenderness or pain to palpation u\er tlie 
area corresponding to the x-ra\ gastric 
silhouette 

Treatment — In the treatment of 
chronic gastritis, the only new addition 
to the therapeutic armamentarium is that 
put forward by M B Kunstler.^- This 
author claim.s that gastric lavage with 
colloidal solutions of aluminum hy- 
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droxide is ''curative” in chronic gastri- 
tis. Kunstler uses ^^Creamalin^^ in the 
dilution of 2 tablespoonfuls to the quart 
of warm water. A pint of the solution 
is used at a time and permitted to drain 
back by syphonage, repeating the process 
3 or 4 times after which time a clear 
wash is generally obtained. The lavage 
is given once or twice daily and con- 
tinued for 2 or 3 weeks A constant drip 
may also be used, thougli it is very 
annoying 

L. M. Alornson, Win A Swalm and 
C L. Jackson report a senes of cases in 
which a nonulcerous cause of the peptic 
ulcer syndrome was found after thorough 
and exhaustive studies. 

Gulzon and Apendulis*^ carried out an 
experimental study on the effects of 
intra-abdommal circulatory stasis on the 
stomach in 12 dogs with gastric fistulas 
They compressed the portal vein, since 
complete ])ortal \ein ligation caused 
death in from 2 to S Ik airs Gastroscopy 
through the fistula showed the picture of 
\enous stasis with reddening of the mu- 
cosa, edema, a marked appearance of 
erosive - hemorrhagic - fibrotic gastritis 
'Fhis persisted for scmie time and then 
pnjgressed to hypertrophy Histologic 
studies were earned out at this stage 
and ga\e a significant and characteristic 
])ictiire of gastritis Tins was checked by 


gastroscopic and histologic studies on 
control animals without gastric fistula. 
It required from 8 to 14 days after the 
application of stasis to establish the gas- 
tritis. Gulzon and Apendulis further 
studied the histamine elevation in the 
blood following these procedures and 
expressed the opinion that a toxic, "hem- 
atogenous” gastritis arises from this 
stasis, as evidenced by the elevation of 
the blood histamine level and related 
substances 

Dobreff^ reports the use of insulin 
to produce an acceleration of the process 
of digestion in the stomach of cases with 
ulcer and gastritis No statement is made 
of the method of diagnosis of gastritis 
but Dobreff claims m a series of 25 cases, 
18 "cures” and 5 improved. The dosage 
of insulin used w’as 10 units in the morn- 
ing, 15 units at noon and 20 units in the 
evening 

Afahle^" reports the use of a polari- 
graphic technic of studying the gastric 
secretions in the diagnosis of gastritis 
X^anous charts are recorded and this 
author claims that it is possible to diag- 
nose gastritis by this elaborate and indi- 
rect method and that even differentiation 
is possible, of an atrophic gastritis due 
to primary pernicious anemia and an 
atrophic gastritis due to cancer of the 
stomach 


GALL-BLADDER DISEASE 

J Warken Hundley, M D, 


Physiology— In a review of the re- 
cent subject matter on biliary-tract dis- 
orders, Greene and Hotz”^ refer to the 
data accumulated by Carter, Greene, 
et aLr^ on the etiology of gall-stone for- 
mation. Since the time of Naunyn, a 
mass of clinical and experimental data 
dealing woth gall-stone formation has 


been accumulated, and a multitude of 
theories have been propounded to ex- 
plain the causation of gall-stones Car- 
ter, Greene and their co-workers have 
emphasized again the multiplicity and 
complexity of the factors wdiich appar- 
ently enter into the formation of biliary 
calculi In addition, there are several 
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varieties of gall-stones. These authors 
have suggested that while the factors 
affecting the formation of gall-stones are 
multiple, they may be divided into 2 
groups. The first group is related to 
change in the hepatic bile, while the sec- 
ond is related to changes taking place 
directly in the gall-bladder or bile ducts. 
These investigators have reported on a 
series of 239 cases, with complete pre- 
operative and postoperative studies, and 
have investigated the applicability of the 
various theories in explaining the origin 
of the stones. 

They have pointed out that their study 
served to emphasize the difficulty of de- 
termining the causation and pathogenesis 
of gall-stones solely by study of the pa- 
tient at the time of operation If the 
deposition of a calculus depends on the 
concomitant action of several different 
factors, then the period of calculous for- 
mation may be limited in extent, and 
a study of the patient 1 to 25 years 
later will fail to present the true 
picture of the conditions determining the 
deposition of the stone. It must also be 
recognized that the different t\pes of 
gall-stones may differ as to causation. 
W’hen the various theoretical factors ad- 
vanced as possible causes of gall-stones 
were studied, these auth<jrs found no 
single factor or combination of factors 
which satisfactonh explained the origin 
of biliary calculi In their senes of cases, 
stasis was the only 1 of the factors 
considered that could be demonstrated 
in 25 per cent of the cases of gall-stones 
They consider the presumptive evidence 
that stasis is of importance m the forma- 
tion of gall-stones, but ha\e pointed out 
that other unknown factors must also be 
m operation, for stasis was found in the 
majority of noncalculous gall-bladders as 
well. 

Schube, Myerson and Lambert, in 
a study of the effect of benzedrine. 


benzedrine and atropine and atropine 
alone on the gall-bladder, found that, 
except in the odd case, benzedrine delays 
the emptying of the gall-bladder only 
after a long period has elapsed following 
administration of the drug ; and that 
svmpathetic stimulation, if it is effective, 
occurs only after a prolonged period. It 
would appear that the combination of a 
sympathetic stimulant and parasympa- 
thetic paralysant is effective in delaying 
the gall-bladder emptying, but that this 
effect is not so marked as when the para- 
sympathetic paralysant, atropine, is used 
alone It cannot definitely be stated 
whether these results are due to direct or 
to indirect action of the drug on the gall- 
bladder. It seems, however, that al- 
though the results obtained by the use 
of benzedrine are questionably sympa- 
thetic, those obtained In use of atropine 
are definitely due to parasympathetic 
paralysis. This would indicate that 
should a drug be desired to relax the 
gall-bladder, a pdras\mpathetic paraly- 
sant would be of greater value than a 
sympathetic stimulant The authors con- 
clude the immediate effects of benzedrine 
on the gall-bladder are negligible; benze- 
drine and atropine combined definitel} 
dela} the emptying of the gall-bladder 
but not as adequately as atropine alone 
These same investigate )rs“'’ studied the 
effect of acety]-beta-meth\lchoIme chlo- 
ride (niechol\I) on gall-hladder empty- 
ing and found that in no instance did the 
gall-i)Iadder ein])t_\ following the admin- 
istration of this drug In addition U) this, 
mecholyl apparently delayed the empty- 
ing of the gall-bladder after a fat meal. 
Tins delay was definite and ol)ser\ecl in 
a sufficient miniber of cases to eliminate 
chance occurrence In control studies 
performed upon the same patients no 
such delay was observed Such an obser- 
vation can mean only cjiie thing, f e , that 
mecholyl in addition to acting as a para- 
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sympathetic stimulant on the gall-bladder 
per se also sets in motion another series 
of events which makes the gall-bladder 
incapable of emptying after the admin- 
istration of a fat meal The actual mech- 
anisms producing such inhibition are at 
present unknown. 

In an efifort to determine the course of 
gall-bladder disease before the age of 30 
years and the end results following 
cholecystectomy, Bearse^^ analyzed a 
series of 63 cases operated upon during 
the first 3 decades of life; 63 patients 
operated on for disease of the gall-blad- 
der before the age of 30 represented 21 
per cent of 300 consecutive cholecystec- 
tomies Operation Ijefore the age of 30 
does not mean that the disease is neces- 
sarily of short duration, 5 patients (7.9 
per cent) had symptoms for 5 or more 
years and 1 had symptoms for 12 years 

Only 4 patients (63 per cent) had 
acute cholecystitis and 59 patients (93 6 
per cent) had chrome cholecystitis. Gall- 
stones were present in 41 cases (65 per 
centj , this included 3 of acute cholecvs- 
titis 

Three patients had st(jnes in the com- 
mon duct, an incidence of 4 7 [ler cent, 
hut vchen the incidence was based on the 
41 wises ol calculous gall-bladder it was 
7 3 ])er cent Idle duration of the s) mp- 
toiiis in these cases \arie(I fium 4 to 7 
\ ears 

lMft\-se\en ])atients (90 4 per cent) 
were followed after o])eration, 53 (92 9 
])c*r cent ) were free from s\mptoms when 
last seen Thirty-six patients (97 2 per 
cent ) of 37 with cholelithiasis w^ere en- 
tirely relieved, 17 of 20 wdth noncalcu- 
lous chronic cholec 3 'stitis (85 per cent) 
were either greatly improved or com- 
pletely relieved 

M. Feldman,^ ^ in a comparative study 
of the single- and double-dose methods of 
dye administration for cholecystography, 
reports 2(X) cases so studied, one-half of 


which were given a large single dose of 
the dye and to the other half the dye was 
administered in 2 doses. By the single 
dose method, a minimum of 6 grams of 
tetraiodophenolphthalein was given to 
patients weighing up to 160 pounds (72,7 
kg.) ; 9 grams to patients weighing up to 
160 to 200 pounds (72.7 to 90 9 kg.) 
and 12 grams to patients weighing over 
200 pounds With the double dose tech- 
nic, 3 grams of the dye was administered 
at noon, and 3 grams at 6 p. m. An addi- 
tional dose of dye was given at 9 p m. to 
those weighing over 175 pounds (80 kg ) 
in order to equalize the dosage factor m 
the 2 series. 

On the basis of this study, Feldman 
arrived at the following conclusions : 

1. The diagnostic results following the ad- 
nii lustration of a large single dose of tetra- 
lodophenolphthalem in cholecystographic stud- 
ies of the gall-bladder do not differ in any 
^\ay from those of the double-dose method 

2 The single-dose method simplifies the 
cholecc stographic test. The dye is given by 
the technician or roentgenologist, making cer- 
tain that the full amount is administered at 
a definite time. 

3 The double-duse metht)d offers no su- 
perior shadows over those obtained 1)\ the 
single-dose procedure. 

4 The double -dose method does not i)i event 
or lessen the reactions of the d\c upon the 
digestive tract 

5 I he prolonged period oi absorption ot 
the (ivc tiom the intestine is the^ore tK<illy ot 
some advantage, but is not neeessar}^, e\eept 
in e<ises of extreme diarrhea, tor the produe- 
tioii of normal vesuulai shadow's 

() Regardless ot v\ bother the single-dose or 
the double-dose method is utih/ed, good re- 
sults may be secured by either pioeeduie, 
proMchng a sufficient amount of the dye is 
administered. 

Treatment— Recent contributions to 
the subject of the treatment of chronic 
gall-bladder disease, indicate very deil- 
nitely that the trend is more and more 
toward the more conservative manage- 
ment, particularly of chronic cholecystitis 
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without stones. The degree and likeli- 
hood of symptomatic relief by cholecys- 
tectomy is apparently more dependent 
on the presence of stones or a history 
of attacks of true gall-bladder colic than 
on the pathologic state of the gall- 
bladder. 

It is in the noncalculous group of 
cholecystitis that cholecystectomy has 
been disappointing. As all available re- 
ports of surgical experience show, the 
major factor which determines the suc- 
cess or failure of cholecystectomy is the 
presence or absence of biliary colic. If 
true biliary colic has been a feature of 
the complaint, a cure may almost be as- 
sured no matter w hat pathologic changes 
may be present in the gall-bladder, but if 
this feature is lacking, the probabilities 
of success are greatly reduced. What is 
to be done with the "nouoperated 
case” of noncalculous cholecystic disease ? 
Snell^- feels that the usual “gall-bladder 
diet,” low in fat and cholesterol is in- 
effective even when fortified with saline 
laxatives and antispasmodics. Duodenal 
drainage in the majority of instances, 
accomplishes little in relieving symp- 
toms. The application of physiologic 
jinnciples to treatment has only recently 
been undertaken and the results to date 
are at least encouraging I\y^" has rec- 
ommended a diet as high in fat as the 
patients’ tolerance will permit, together 
with bile salts to encourage biliary flow 
and the cautious use of alkaline or saline 
laxatives below the dosage likely to pro- 
duce a “cathartic colon " Wilkinson'^^ 


advises a bland diet with frequent feed- 
ings, sedatives and antispasmodics, and 
Andresen®'* advises a somewhat similar 
regimen. Mock, Brown and Dolkart^® 
advise a regimen of hourly feedings of 
milk and cream, the use of bile salts 
(ketocholanic acid), and sedatives with 
antispasmodics. The essential principles 
of all of these forms of treatment are the 
same ; the higher intake of fat stimulates 
frequent contraction and emptying of the 
gall-bladder, the bile salts increase biliary 
flow and perhaps serve to relax the 
choledochus sphincter, and the sedatives 
and antispasmodics reduce the irritability 
of the sphincteric mechanism and the 
duodenum. Good results are by no means 
universally obtained with therapy of this 
type, but in cases in which the surgical 
indications are not clear, medical man- 
agement along these lines may be recom- 
mended, at least until further observation 
has been carried out. 

In discussing the indications for sur- 
gery in chronic cholecystitis, Elkin^" 
feels that the gall-bladder without stones 
should not be subjected to operation 
unless the svmptoms are very clear cut 
and definite and unless the cholecysto- 
gram showj, evidence of a gall-bladder 
which functions improperly or not at all 
In this as in other diseases, it must be 
remembered that relief of svinptoms is 
III ])r(ip<»rtioii to their seventy and in tlie 
absence of gall-stones, other organs, jiar- 
ticularlv the stomach, duodenum and 
colon, sliould be carefully investigated 
before removal of the gall-bladder 


PEPTIC ULCER 

r>y Ch.^kifs M. Tuovipson, M.l). 

Etiology and Pathogenesis — The the jiatient rather than of the hxal dis- 
(.oiistitutional factor has been frequently ease is ijuite geiieralh accejited Iviister- 
pointed to as being the fundamental in man''’’ believes that peptic ulcer is not 
ulcer causation This broader view of the result of any single agent but of an 
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interaction of several and that the consti- 
tutional factor is basic. 

Constitutional predisposition has as its 
effect a tissue susceptibility or weakness 
upon which other factors can produce 
organic change. Realizing the magnitude 
of these numerous factors and their in- 
teractions, it can be agreed that ulcer 
itself is a symptom of a more general 
disorder. Most writers agree with Mil- 
ligan'^^ that unless the underlying factors 
are corrected, the results of therapy will 
be unsuccessful. Thus the importance 
of a study of the etiology of ulcer. The 
factors are reviewed in what seems to be 
the order of their importance and men- 
tion in the literature. 

( 1 ) Neurogenic — Since Cushing 
showed the occurrence of peptic ulcera- 
tion associated with brain lesions and the 
importance of influences from cerebral 
autonomic nerve centers, investigation of 
this relationship has been stimulated 
Eustermaii’^'" states, “emotional conflict 
-f-ulcer diathesis==:ulcer” , thus empha- 
sizing the importance of the psychic ele- 
ment in the etiology Disharmony between 
the vagus and sympathetic nervous s\ s- 
tems produces localized spasm m the 
muscles of the stomach and duodenum 
and terminal vessels The psychic contnfl 
of such vegetative imbalance is recog- 
nized, and the rcMe of the emotions can 
be agreed upon This imbalance causing 
spasm and other unphysiologic effects 
leads to su!)mucosal ischemia and anoxe- 
mia The first organic changes in this 
sequence are mucosal erosions and 
hemorrhages, which, while acute and 
temporary, may become chronic and per- 
manent if the operating factors are not 
removed The chronic effect is peptic 
ulcer 

Necheles'^^ carried out 3 experiments 
on the origin of gastritis and peptic ulcer 
in dogs. Injection of small amounts of 
acetylcholine was followed by a hemor- 


rhagic condition of the upper gastro- 
intestinal tract. Constant injection of 
moderate amounts of pitressin was fol- 
lowed by a hemorrhagic condition of the 
entire gastrointestinal tract. Both acetyl- 
choline and pitressin cause vascular con- 
traction in the stomach and duodenum. 
Acetylcholine is the vagus principle and 
is liberated by efferent impulses at the 
endings of the vagus m the stomach, 
where it constricts the blood vessels and 
acts as a stimulant for gastric acid secre- 
tion Afferent impulses in the vagus 
cause an outpouring of posterior pitui- 
tary principle, although the authors were 
unable to reproduce the hemorrhagic 
condition by stimulation of the right cen- 
tral vagus. Eusterman*"*^ includes in his 
neurogenic theory the importance of 
parasympathetic hypertonus The effects 
of this action are presumably worse 
wEere the most branches of the vagus 
occur and where most arteries are end 
vessels This is true along the lesser 
curvature and in the duodenal bulb. Pa- 
tients w^ith ulcers have greater vagus 
effect ( 2 e r imbalance) leading to spasm, 
hypersecretion and hypermotility It is 
Necheles’-^^ opinion that acidity may be 
high or low, for little acid is needed for 
the digestion of a devitalized spot 

Tn association wuth experimental work 
on nervous lesions as the fundamental 
cause of peptic ulcer there are clinical 
observations repeatedly noted in the lit- 
erature Opper and Zimmerman'^ i dem- 
onstrated erosions in the esophagus, 
stomach and duodenum in 21 cases of 
brain lesions Gauss"^‘'^ enumerated gas- 
trointestinal symptoms in certain diseases 
of the brain. The lesions studied pro- 
duced various syndromes, including pep- 
tic ulcer. Thus it has been demonstrated 
that peptic ulcer and erosions of the 
upper gastrointestinal tract occur with 
brain lesions There seems to be in the 
cortex both a motor and a sensory auto- 
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noinic representation. The pathways of 
these are through the midbrain and ulti- 
mately the vagus. Irritation of these 
pathways is believed to occur in intra- 
cranial lesions ; thus producing symptoms 
and in some cases pathological changes. 
These cerebral autonomic nerve centers 
are intimately connected with the psyche 
and are naturally responsive to it. 

(2) Vascular — The role of an athero- 
sclerotic process in the gastric vessels in 
gastric hemorrhage is well understood. 
The role of such a process in the causa- 
tion of uncomplicated peptic ulcer is not 
generally accepted but its corollary, 
spasm of the vessels, is given increasing 
importance. There is a very close rela- 
tionship between vasospasm and neuro- 
genic imbalance In fact, most experi- 
ments on the neurogenic origin of ulcer 
begin or end with the premise of vaso- 
constriction, ischemia and tissue death. 
Boles, et studied 161 cases which 

at pc istmortem showed acute focal lesions 
of the gastric mucosa. These lesions 
were in the nature of focal necroses, 
ulcerations and desquamations of the 
acute type in the mucosal layers and a 
more chronic process in the deeper lay- 
ers The investigators concluded that 
focal gastric lesions of this type were due 
to a chronic circulatory insufficiencN 
which affected the stomach more in- 
tensely due to its vascular peculiarities 
and its rich vasomotor innervation. The_\ 
showed that this resulted from Cn car- 
dio\ascular disease, (2) metabolic dis- 
turbance, (3) primary cerebral disease 
or \asomotor disturbance, (4) second- 
ary anemia and chronic infection. It 
is theorized that these factors acting 
singly or together produced a qualitative 
or quantitative circulatory insufficiency 
which encouraged the breakdown of tis- 
sue This theory is compatible with the 
idea of neurogenic origin. In both there 
is suggested an alteration in the viability 


and health of tissue, the modality of 
which remains to be discovered. Wil- 
helmj states that these acute focal lesions 
become the chronic ulcer only after re- 
peated insults. 

(3) Acid -erosion — Eusterman^® 
states that gastric hypersecretion is an 
important factor in the genesis of ulcer. 
No doubt this factor is dependent for its 
action on the factor of tissue defense, 
which in turn is affected by some deeper 
change in the organism as shown by the 
experiments of Necheles, et c/.'*® Acid 
chyme digests gastric tissue when tissue 
resistance is lowered. Hollander^^ men- 
tions 6 factors affecting gastric secretion, 
viz., (1) admixture of saliva, (2) regur- 
gitation of intestinal contents, (3) peptic 
secretion, (4) secretion of a specific dilu- 
tion factor, (5) mucous secretion, (6) 
readsorption of hydrochloric acid. All 
must be considered in evaluating gastric 
secretory mechanism. Acid digests the 
mucosa w'here tissue injury' has occurred 
and where it is uncontrolled by neutrali- 
zation, dilution, inhibition or buffering 
action. Ivlost ulcers occur in the pathway 
of acid chyme.'^^ A breakdown of tissue 
defense factors or an intrinsic tissue sus- 
ceptibility are the beginning of injury 
from high acid-pepsin values. There is 
evidence that high acid-pepsin values 
alone do not cause pathology in the pres- 
ence of a normal protective mechanism. 

(4) Trauma — Trauma may be exter- 
nal or internal. According to Kellogg, 
et al internal trauma may result from 
coarse, irritating foods; phytobezoar; or 
traction and compression as occur in 
esophageal hiatus hernias External 
trauma occurs in direct blows on the 
stomach The relation of external trau- 
matism IS discussed rather completely 
Most traumatic ulcers of this type are 
located on the lesser curvature or pos- 
terior wall of the stomach. Symptoms 
of acute ulceration may follow a quies- 



162 


MEDICINE 


cent period after the first shock and 
hemorrhage. In some cases the picture 
of chronic ulceration follows. Cases are 
cited where the full clinical picture 
of chronic peptic ulcer develops after 
variable periods of freedom from symp- 
toms. It IS believed in these cases that 
acid chyme acts on injured tissue. 

(5) Infection — The findings of Bil- 
lings and Rosenow about 25 years ago 
still have a place in the study of peptic 
ulceration Focal infection is placed in 
a position of importance by most inves- 
tigators Localized infection by strep- 
tococci wLich have a special affinity for 
the mucous membrane of the stomach and 
duodenum may be demonstrated.^^ It 
IS important to observe the aggravation 
of symptoms m some cases from the 
presence of the by-products of focal dis- 
ease, The interesting phenomenon of 
seasonal recurrence of ulcer symptoms 
and even hemorrhage m the fall and 
spring may have some relation to re- 
spiratory infection at those times 

(6) Gastritis — The theory that gas- 
tritis always precedes the development 
of ulcer and that ulcers never <leveIop 
in a healthy mucosa has been postulated 
for many years without <idequate sub- 
stantiation. The work of Schindler, ct 
a/ IS removing the guesswork from 
this theory and giving it a clearer inter- 
pretation Schindler‘S" has demonstrated 
with the gastrcjscope acute hemorrhagic 
erosions, mucosal hemorrhages, and pig- 
ment spots (gastric purpura) in cases of 
gastritis of varying degree and stage He 
believes that these changes may have 
something to do with the origin of ulcer, 
and that hemorrhagic erosions may be 
the acute stage of chronic ulcer. How- 
ever, Schindler and Templeton^® could 
not demonstrate gastritis m a number of 
cases of gastroduodenal ulceration. Al- 
though all cases of ulcer do not show 
gastritis, the majority do. This is espe- 


cially true in the more active ulceration 
wdien the surrounding mucosa is fre- 
quently swollen, red, and edematous. 
The role of gastritis in the modification 
of gastric physiology and the possible 
development of ulcerative processes is 
receiving increasing attention. 

(7) Endocrine — This theory of the 
etiology of ulcer is still in the experi- 
mental stage. Recent investigators have 
established the importance of the pos- 
terior lobe of the pituitary gland in rela- 
tion to alimentary blood flow and secre- 
tion Sandweiss, et al following a 
preliminary report on the prevention 
and healing of ulcers in dogs with ante- 
rior pituitary-hke hormone (antuitrm-S) 
further state that the improvement in 
ulcer symptoms during pregnancy may 
be due to the large amounts of A.P L 
hormone m the body at that time. They 
review' 70,310 consecutive hospital ad- 
missiont, for obstetrical care, and show 
only 1 case of active peptic ulcer In 
a senes of 46 w'omen wuth proved peptic 
ulcer, 25 had one or more pregnancies. 
Of 52 pregnancies in this group, only 
1 had active ulcer symptoms during 
pregnancy It is concluded from these 
statistics that ulcer is rare during preg- 
nancy and that pregnancy has a beneficial 
effect on ulcer The authors suggest that 
there is some rhythmic interplay in the 
menstrual cycle between the ovaries and 
pituitary gland which protects the fe- 
male Before puberty the incidence of 
ulcer m male and female is almost equal, 
w'hile after puberty the proportion of 
males to females is about 4 S to 1 The 
symptoms of ulcer in the female were 
aggravated during the menopause and in 
women with ulcers there was a high 
degree of endocrine disturbance (46 per 
cent). Studying the effect of antuitrin-S 
injections on 18 patients with active 
ulcer symptoms, 11 became symptom- 
free, 3 were moderately improved and 4 
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were unimproved. The authors point 
out that this is no tetter than would be 
expected by other parenteral methods. 
It was also found that antuitriii-S in 1 
to 5 cc. doses over long periods had no 
effect on the gastric acidity in dogs. 
However, 10 to 20 cc. injections did 
decrease the acid output of 2 gastric- 
pouche dogs. Daily doses of 2 to 5 cc. 
of antuitrm-S for 10 consecutive days 
had no effect on acidity in humans. 
Other investigators'*^ found no constant 
effect on the volume or acidity of gastric 
juice by the subcutaneous injection of 
antuitrin-S. This follows the work of 
Schiff, et aL, in 1938 showing that estro- 
gen had no effect on gastric acidity. 
This unsettled but very important ques- 
tion of endocrine effect is being further 
studied. 

(8) Vitamin Deficiency — -The con- 
sensus of opinion seems to be that al- 
though vitamins are important to the 
patient under treatment, it is doubtful 
whether they play a major etiological 
role \htamin A deficiency produces 
minute ulcerations m the stomach of the 
rat but this is not considered an impor- 
tant cause in man There is little cm- 
dence that lack of vitamin B leads to 
ulcer. The usual result of such a lack 
IS atrophy and achlorhydria The most 
common manifestations of \itamin C 
deficiency are gingivitis and hemorrhage 
from the alimentarv tract Patients with 
ulcer and especialh bleeding ulcers .show 
a relatively low level of \itamin C m the 
blood This does not prove its causative 
nature, probably being only an effect of 
a commonly deficient diet There is no 
evidence of other deficiencies in the eti- 
ology of peptic ulcer The relation of an 
anti-gizzard-erosion factor seen in chicks 
has not been shown to be of importance 
in man.^^ 

(9) Allergy — The role oi allergy is 
highly debatable. That ulcer is an aller- 


gic phenomenon has not been proved, but 
persistence of symptoms in allergic ulcer- 
tearing individuals may occur from in- 
gestion of allergens in the diet. Ehren- 
fekl, ct studied a group of 72 known 
allergic patients. Of this group, 35 (49 
per cent) had symptoms such as gas, 
belching, epigastric pain, heartburn, nau- 
sea, vomiting, constipation, and diarrhea. 
Of the whole group, 60, or 83 per cent, 
had negative x-ray findings. Of the 12 
with positive findings, 4 had definite 
duodenal ulcers and 8 suffered from 
spasm. A second group (75) wfith proved 
ulcers was studied. Eight, or slightly 
above 10 per cent, were found to be 
allergic These figures of the incidence 
of ulcer in allergic patients and of allergy 
111 ulcer patients are well within the inci- 
dence for the general population. It is 
concluded by the authors that allergy is 
not an important etiological factor in a 
significant proportion of peptic ulcer pa- 
tients and that peptic ulcer is not of 
increased frequency in the allergic group 

Diagnosis — Studies of gastric secre- 
tions are recognized to be of value in the 
diagnosis of peptic ulcer. Upham, 
state that although the various test meals 
m vogue are adequate for practical pur- 
poses, they have limitations. Test meals 
using food ( shredded wheat, bread, water, 
tea, etc ) are weak in their secretogogue 
effect, thus rendering them incomplete 
tests of the acid secreting power of the 
stomach Histamine is abnormal in its 
action The alcohol test meal acts as an 
irritant These authors studied the re- 
sults of the secretogogue meal cknelojjed 
by W ilhelmj as a gastric analysis piocc- 
dure m humans. 

The meal was made up m a 2 per cent solu- 
tion as follows O) Forty grams of Liebigs 
extract are dissohed in 1 liter of distilled 
water (2) Add 30 mg of the sodium salt of 
phenol red dissolved in 33 cc of 1/10 N 
NaOH (3) Add 20 cc. of a 20 per cent 
solution of sodium carbonate. (4) Add slowly 
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with constant stirring 1 liter of 1/10 N HCL 
The solution is now acid to litmus paper. 
(5) Allow to stand until a heavy flocculent 
precipitate settles out. (6) Filter until crystal 
clear. 

They®3 plotted various types of curves 
with this method. The normal curve 
showed a sharp rise in acid secretion in 
the early part of the experiment and a 
fairly sharp fall during the latter part. 
Duodenal ulcer with pyloric obstruction 
gave a very sharp rise in acid in the first 
hour with a gradual tapering off in the 
acid curve and a greater number of 
specimens. Duodenal ulcer without ob- 
struction gave a very sharp rise in the 
first hour and almost as sharp a drop in 
the second hour. They state that although 
this test meal is still in the character of 
a laboratory procedure, it gives more in- 
formation as to the actual amount of 
HCl produced by the stomach, as well 
as the amount of non-acid and acid fluid 
added to the gastric contents by the 
stomach wall and by duodenal regurgi- 
tation. They believe that with the ordi- 
nary Ewald cracker meal, there is a bind- 
ing of hydrochloric acid by the meal in 
the first hour which confuses and makes 
unreliable the acid values. 

Wilhelmj, et al state that when this 
test meal is used, it is possible to deter- 
mine the following factors on each gas- 
tric sample : ( 1 ) \\Tat proportion of the 
sample is fluid of the test meal still re- 
maining in the stomach and what propor- 
tion are secretions which have entered 
the stomach. (2) The total secretions en- 
tering the stomach can be separated into 
acid and non-acid secretions (.3) The 
acidity of the total secretions entering 
the stomach can be determined inde- 
pendently of the mixed gastric contents. 
After introduction of the test meal, sam- 
ples (35 cc.) w'ere taken every 15 min- 
utes until no further contents could be 
obtained. These authors argue that when 
the Ewald procedure is used, the curves 


are terminated at an arbitrary period 
(1 hour), and that this may fail to show 
the peak of the response in patients with 
a long, slowly developing curve. 

The differentiation between benign 
and malignant gastric ulceration is a mat- 
ter of careful diagnostic study. Fins- 
terer^® reports a statistical study on 141 
cases of malignant ulcer that came to 
operation. In this series there was only 
9.3 per cent of cures. He believes that 
the criteria for distinguishing early signs 
of malignant degeneration are so un- 
trustworthy, that all cases of gastric ulcer 
should be resected. Milligan^® describes 
3 criteria which he considers of value, 
vis , ( 1 ) at the end of 1 month of accu- 
rate management the ulcer defect must 
have disappeared or be considerably 
smaller, (2) at the end of the same 
period the subjective symptoms must be 
relieved, (3) at the end of the same 
period the benzidine test must show an 
absence of occult blood. If the treatment 
succeeds in doing all of these things, the 
patient is advised to continue medical 
management under close observation. 
The opposite result indicates surgical 
interference. Allison^® states that benign 
gastric ulcers usually occur in the ulcer- 
bearing area, i c , from the cardia to the 
pylorus on the lesser curvature, extend- 
ing only a short distance over the an- 
terior and posterior walls. Malignant 
ulcers may occur in any portion of the 
stomach He advises a 3 weeks’ treat- 
ment with the Sippy program to differ- 
entiate. Friedell®^ agrees that the criteria 
for differentiation are fallible and advises 
that when the slightest doubt is present, 
the patient should have the benefit of 
surgery. He states that the possibility 
of an ulcer of the stomach being malig- 
nant must be considered in any age 
group. He shows that, although not 
common, carcinoma of the stomach may 
occur during the third decade. Accord- 
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ing to this author, the tendency for a 
small gastric lesion to be benign is espe- 
cially true when the patient is less than 
30 years old ; when the symptoms are of 
the ulcer type ; and when the concentra- 
tion of free HCl is greater than 60 clin- 
ical units. It becomes less true as the 
age of the patient increases ; the duration 
of symptoms and the concentration of 
free HCl decreases; and when the his- 
tory is of the non-ulcer type. He recog- 
nizes only 3 criteria. The meniscus sign 
of the roentgenologist and a lesion of 
greater diameter than that of a silver 
dollar point to malignancy. Permanent 
healing by medical treatment proves the 
lesion to be benign. 

Pfahler^® points to the more accurate 
methods of x-ray diagnosis used by pres- 
ent day roentgenologists. Mucous mem- 
brane relief studies, using thin mixtures 
of barium given in small doses, give a 
more detailed study of the mucosal pat- 
tern of the stomach. Early peptic ulcer- 
ation as well as certain stages of gastritis 
and early carcinoma are most adapt- 
able to diagnosis by this method. Mucous 
membrane relief studies of the duode- 
num, with compression over the area, 
are useful in detecting early changes 
from duodenitis to superficial ulceration. 
'I'he author considers this method an 
ad^ance o\er the method using hea\der 
nii.xtures of barium in larger quantities, 
wlien tlie diagnosis involves the earliest 
t\]>e of gastroduodenal pathology. Tem- 
pleton and Schindler'*^ state that in some 
cases the filled stomach show’s the ulcer 
better and that the latter method should 
.ilwa>s accompany the relief method of 
study 

Castroscopic examination is an ad- 
junct to the roentgenologic examination. 
Schindler'*’^ states that gastroscopy and 
-X-ray study are 2 methods aiming at the 
same goal, vis , an accurate anatomic 
diagnosis. This author does not believe 


that x-ray relief pictures demonstrate 
changes in the gastric mucosa as well as 
the gastroscope. He believes that a com- 
bination of both methods gives the best 
results. He agrees that in the diagnosis 
of chronic gastroduodenal ulcer careful 
x-ray compression relief technic is su- 
perior to gastroscopy. Duodenal ulcers 
are not accessible to the gastroscope and 
pyloric ulcers are often not visualized due 
to adhesions and dislocation of the area. 
Blind areas in the path of the scope may 
hide lesions. Schindler^'^ further argues 
that the differential diagnosis between 
benign and malignant ulcers is an im- 
portant part of gastroscopy and that every 
patient over 35 years of age in whom a 
gastric ulcer niche has been demonstrated 
by x-rays, should be gastroscoped. Tem- 
pleton and Schindler^® correlated the 
roentgenologic and gastroscopic find- 
ings in a number of cases. Of 41 
cases of gastric ulcer, 33 w'ere seen 
equally well by the x-rays and gastro- 
scope. Seven w’ere seen by the x-rays 
but not by the gastroscope; 4 were seen 
by the gastroscope but not by x-rays. Of 
the 7 seen only by x-rays, inaccessible 
areas in the antrum and near the esopha- 
geal orifice were responsible for 5; 2 
others were on the lesser curvature and 
presumably covered by mucosal folds. Of 
the 4 seen only by the gastroscope, 2 
were shallow lesions and 2 were high on 
the posterior wall. Freeman^® states that, 
although the greatest field of usefulnes'? 
for the gastroscope is in the differentia- 
tion of chronic gastritis from functional 
disorders, it has an important usefulness 
in- (H The diagnosis of gastric ulcer, 
f2i its differentiation from malignant 
ulcer, and (3) cases of recent hemor- 
rhage where the history and all other 
available studies leave the cause obscure. 
.A superficial gastric ulcer may be diag- 
nosed gastroscopically when the diagnosis 
is not possible from x-rays 
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Two interesting phenomena of hemor- 
rhage from peptic ulcer have diagnostic 
connotations It has been noted that pa- 
tients who have lost large quantities of 
blood will often show elevated blood urea 
values. Crohn, et al believe that the 
increased value for blood urea during 
hemorrhage is an index of the degree of 
circulatory collapse. These authors feel, 
however, that blood pressure estimates 
rather than blood urea determinations 
constitute a better, simpler, and quicker 
guide to the extent of shock and failure. 
SchifF, et al showed that the mtragas- 
tric or intrajejunal administration in man 
of single doses of 250 to 1000 cc, of 
citrated blood is followed by a significant 
rise m blood urea nitrogen The increase 
was proportionate to the amount of blood 
administered. It also depended on the 
portion of the tract into which the blood 
was placed, occurring earlier and to a 
greater degree when the blood w’as intro- 
duced into the stomach than when it w as 
introduced into the jejunum or upper 
ileum They concluded that the increase 
of blood urea nitrogen following the in- 
troduction of blood was due to the diges- 
tion and absorption of blood Dill,r/fa/ C- 
noted that the incidence of fc\er was 53 
per cent m a senes of peptic ulcer cases 
drawn from hospital records The inci- 
dence of fever in bleeding peptic ulcers 
was 80 per cent and 46 per cent of non- 
lileeding ulcers were febiile d'hese au- 
Ihor.s conclude that there is no significant 
causatne factor for this; but that large 
hemorrhage, anemia, and a labile vegeta- 
tive nervous system are probably impor- 
tant in the production of fever 
Treatment — Diet — The hourly Sippy 
program for the initial treatment of the 
uncomplicated ulcer is the choice of most 
authorities. Nicol^^ considers the feed- 
ing at 2-hour intervals of a mechanically 
non-irritating type of food containing 
more protein superior to the hourly plan 


of Sippy. This author considers physio- 
logical and psychological rest more im- 
portant than diet The 2-hour interval 
between feedings is favored by others 
who consider it more efficacious in heal- 
ing.^^ Windwer, et al found that in 40 
patients, 90 per cent were symptomati- 
cally improved on a high protein diet of 
the bland type, containing 150 Gm. of 
protein, 100 Gm. of fat, and 200 Gm. of 
carbohydrate. The proteins were given 
in the form of lean boiled meat, chicken, 
cottage cheese, milk, and unflavored gela- 
tin. The important place of vitamins in 
the treatment of the patient is reviewed 
Experimental work on vitamin C levels 
and requirements is being reported War- 
ren, et al state that patients with active 
peptic ulcer utilize more ascorbic acid 
than do normal individuals and that the 
ordinary ulcer diet is deficient m this 
factor They advise giving the juice of 
1 or 2 good sized oranges, or crystalline 
ascorbic acid in doses from V/^ to 3 
grams (75 to 200 mg ) daily. These au- 
thors state that there is no present evi- 
dence that vitamin C has any direct heal- 
ing eflfect on ulcer However, with low 
])Iasma a allies and a diet knowm to be 
deficient, there is ample Iiasis for feeding 
the patient vitamin C in one form or 
other 

Alkalis — .-V more critical estimate of 
what alkalis accomplish has been made 
Systemic alkalosis, gastric irritation and 
rebound h\ jiersecretion of acid, renal cal- 
culosis and nutritional interference have 
all been the dangers of too arduous alka- 
line therapy There is a difiference of 
opinion as to the value of complete neu- 
tralization and wdiether alkalis accom- 
plish this ideal. It has been sug- 
gested that the importance of free acid 
m the stomach in interfering with the 
healing of ulcers is over-emphasized 
Adams^^ states that even though healing 
does take place m the presence of acid 
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activity, recovery would f>e facilitated by 
the practical absence of free acid. Ant- 
acids are used to allay pain ; to relieve 
pylorospasm ; to protect the lesion from 
the action of acid chyme. Whether the 
antacid used accomplishes these purposes 
without harmful side-action depends on 
a careful individualization of the treat- 
ment. 

(a) Systemic Alkalis — These are 
Sippy powders, sodium bicarbonate, 
sodium and potassium citrates, and 
acetates. They have good neutralizing 
powers. Their action is rapid, short-lived, 
and, when given in large continued dos- 
ages, they may cause systemic alkalosis, 
especially where renal impairment or 
pyloric obstruction are present Their 
second disadvantage is that they cause a 
rebound secretion of acid which is greater 
than before neutralization was attempted 
Although most cases resulting in alkalo- 
sis had a pre-existing degree of renal im- 
pairment, cases have been reported where 
the normal kidney may suffer from long 
continued use of systemic alkalis 
Eisele^" advises m doubtful cases a study 
of the patient’s renal function by either 
the concentration test or urea clearance 
test before using the absorbable antacids. 
The question of renal calculi resulting 
from long continued use of alkalis has 
been studied by Kretschmer, cf al Six 
hundred and eight ulcer cases treated 
with milk and alkalis are reported, and 
in this group there was a difference of 
only 1 8 per cent in the incidence of stone 
formation after the u^e of alkalis In a 
group of 1260 ki(lne\ and ureteral stone 
cases there was onl\ an incidence of 1 2 
per cent for th(jse who had pre\ious ulcer 
treatment of this t\pe The authors con- 
cluded that the differential is too low to 
indict alkali as a cause of calculi 

{b } Non-systcuiic Alkalu — These are 
the antacids, either soluble or insoluble, 
which are practically unabsorbed from 


the alimentary canal They do not cause 
alkalosis. They are assuming a more 
inifKjrtant position in the therapy of 
ulcer. Adams^^^ evaluates the most com- 
monly used non-systemic antacids. ^lag- 
nesium salts, including the oxide and 
carlK)nate, have the disadvantage of caus- 
ing a relxiund secretion of acid and they 
arc irritating to the intestines. Magne-^ 
sium oxide has good neutralizing prop- 
erties and it is combined advantageously 
with other less irritating antacids. Tri- 
basic magnesium and calcium phos-^ 
phate show's good neutralization and is 
less apt to cause an acid-base disturb- 
ance Magnesium trisicilate gave a 
slower but more prolonged reduction of 
acid than the systemic antacids. It has 
great neutralizing pow'ers, it is not ab- 
sorbed ; it has the advantage of prolonged 
action ; and it had no effect on the bowels 
according to this author"^ The advan- 
tage of ])rolonged but delayed action 
makes it particularly applicable to cases 
w’ith night pain and hypersecretion. Cal- 
cium carbonate*^'^ is a non-systemic al- 
kali wdiich does not provoke a secondary 
secretion of acid. It protects and has 
demulcent properties, but it is also capa- 
ble of causing constipation and fecaliths. 
Alilhgan/*'^'^ outlining an ambulatory treat- 
ment, alternates a No 1 pow'der (cal- 
cium carbonate, 30 grains — 2 Gm ) w'ith 
a No 2 pow'der (calcium carbonate, 10 
grams — 0 6 Gm , magnesium oxide, 10 
grams — 0 6 Gm ) every 2 hours during 
tlie day until 7 v m , and then every half 
hour until ^ v m He states that there 
Is !!(» danger of alkalosis on this plan 
Mucin has demulcent ([ualities but its 
value as an antacid is \erv limited The 
preparations of mucin are expensive, 
llrown, I't A 2^*’ report the use of 4 daily 
doses of mucin totaling 1 to 2 drams 
(4 to 8 Grn.) in conjunction w'lth fre- 
quent feedings and antispasniodics in re- 
ducing the incidence of recurrences. 
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Vegetable mucilage has a place in re- 
lieving the symptoms of irritable bowel 
seen commonly in ulcer patients. Bismuth 
is protective and demulcent but is rela- 
tively ineffectual as a buffering agent, 

The most important work on non- 
systemic alkalis has been done on col- 
loidal aluminum hydroxide. It has a 
high buffering action and is amphoteric. 
It is highly adsorbent, is easily adminis- 
tered, and may be used by the drip 
method. Adams®® states that it com- 
bats 3 things in ulcer: (1) Trauma by 
its protective action; (2) acid corrosion 
by its antacid action, and (3) infection 
by its adsorbent action. Colloidal alu- 
minum hydroxide may be given in large 
doses without danger of alkalosis. It is 
an important agent in cases of hyperse- 
cretion and in cases which do not respond 
to other medication 

This method is well adapted to pro- 
longed use in cases that are slow to 
respond and so far has been effective in 
controlling recurrences Aluminum hy- 
droxide is effective in relieving the pain 
in severe cases and, according to Kyger, 
et al , in controlling hemorrhage Ruth- 
erford, ct al state that use of colloidal 
aluminum hydroxide is indicated in • (1) 
Cases of peptic ulcer of a severe type and 
with marked hypersecretion, (2) ca.ses 
w'hich have not responded to other types 
of therapy, f3) cases with postoperative 
jejunal ulcer wdiich have not responded, 
and (4) cases of peptic ulcer associated 
with renal impairment These authors 
use the drip method in cases wdth marked 
hypersecretion and night pain Using a 
mixture of colloidal aluminum hydroxide 
(1 part) and water (3 parts), they regu- 
late it to about 15 drops a minute In 
addition, 90 cc of milk and cream are 
given every hour. 

Such an apparently ideal method should 
have some flaws in it. Constipation is 
an occasional result, especially in bed 


patients. This is usually easily con- 
trolled and is not so common in ambula- 
tory patients.®® Rectal palpation is a 
necessary examination in bed patients 
who are taking the preparation for long 
periods. Quigley, et administered 

massive doses to dogs for 79 days. No 
significant effect on gastric emptying 
time was demonstrated. The secretory 
response to histamine was only tempo- 
rarily reduced. Other investigators'^® gave 
variable doses of colloidal aluminum hy- 
droxide to dogs, in attempting to prevent 
postoperative jejunal ulcers. Neither in 
small or large doses did the preparation 
have any value When doses large enough 
to control free acid were given continu- 
ously, there was a decrease in appetite, 
a decrease in dietary intake, and a more 
rapid loss of weight. 

Antispasmodics — Belladonna and 
its alkaloid, atropine, are used generally 
for their antispasmodic action in peptic 
ulcer Recent work on a synthetic prep- 
aration is reported. Necheles, et 
studied the effects of a new spasmolytic 
drug, di phenylace tyl d i ethylami noe thanol- 
hydrochloride (trasentin) , on the rat 
and the dog They found that the drug 
diminished or abolished spasm and con- 
traction of the stomach, small and large 
intestine, produced by various drugs or 
vagus stimulation in anesthetized dogs. 
They further state that the relaxing 
effect was due to 2 mechanisms : ( 1 ) 
That which acts on the muscle directly 
(papaverme-like effect) , and (2) that 
which acts on its parasympathetic nerves 
(atropine-like effect) A later report'^^ 
reviewed the effect of the drug on 12 pa- 
tients with gastric or duodenal ulcer. As 
a group, the beneficial effects were no 
greater than in the usual forms of ther- 
apy. However, trasentin produced relief 
or improvement in a number of cases in 
which the other measures were not of 
much help. The optimal dose by mouth 
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was found to be 150 mg. (2 pills each of 
75 mg.) usually given 30 minutes before 
meals; by subcutaneous injection, 75 
mg. (1 ampoule). They conclude that 
Trasentin is of value and has a place 
among the effective antispasmodic drugs. 

Hormone Therapy— The use of hor- 
mones in the treatment of ulcer is receiv- 
mg some degree of publicity. Metz, 
et reported that 24 out of 28 pa- 
tients had symptomatic relief after the 
use of a fresh preparation of the posterior 
lobe of the pituitary administered orally, 
hypodermically, or by the intranasal route. 
The latter method was preferred and 
gave the best results. It is still too early 
to comment on this. The effect of ante- 
rior pituitary-like hormone has been 
studied by Felson,®*^ Sandweiss, etal.^^ 
These authors found no constant effect 
on the volume or acidity of gastric juice 
from the subcutaneous injection of antui- 
trin-S. Sandweiss, et al gave 200 to 
500 rat units of antuitrin-S to 18 patients 
with active peptic ulcer symptoms, daily 
for 14 consecutive days. These patients 
continued the customary dietary regime 
but received no alkalis or antispasmodics. 
.Although 11 of these patients became 
symptom-free and 3 were moderately 
improved, the authors stated that the 
results were not unlike those from other 
parenteral methods Relating the appar- 
ent beneficial effects of pregnancy on 
ulcer when the body is literally flooded 
u ith A P. L. hormone to the dosages 
used in their experiment, they are unable 
to state at this time \\ hether higher dos- 
ages of a more concentrated solution will 
give better clinical results. 

Treatment of Hemorrhage — Black- 
ford, et al showed in a certain group 
that 96 per cent of the deaths from hemor- 
rhage were in patients o\'er 45 ; the re- 
maining 4 per cent being in patients un- 
der 45. They argue that operation in the 
vounger group is not usually indicated 


in the absence of other complications. 
They further state that massive hemor- 
rhage from ulcer in patients over 45 
should be treated early by surgical inter- 
ference. Brown, et state that the 

group in the latter decades of life with 
sclerotic vessels and in whom rapid ex- 
sanguination takes place should be treated 
by surgery^ instituted at the proper time. 
Allen, et conclude that (1)1 rnas- 
sive hemorrhage is an indication for oper- 
ation in the patient over 50, (2) a single 
hemorrhage in the younger patient de- 
mands a careful medical regimen, but if 
ulcer symptoms or a second hemorrhage 
occurs, surgery is indicated, (3) when 
operation is decided upon it should not be 
delayed more than 48 hours. Crohn^® 
prefers the medical expectancy of 9.1 per 
cent of deaths in the advanced age group 
who bleed, to the risks and necessary 
fatalities which may reasonably be ex- 
pected by a radical surgical approach. 
Andresen®® outlines a complete medical 
program but relegates surgery to a last 
choice. 

Andresen,®® following the lead of Meu- 
lengracht abroad, feeds his hemorrhage 
cases early. His program is ( 1 ) absolute 
rest and morphinization for the first 24 
hours, (2) feedings immediately after the 
hemorrhage, using a gelatin-milk mix- 
ture consisting of gelatin, 30 Gm. ; dex- 
trose, 60 Gm : cream (20 per cent), 100 
cc ; milk, 900 cc. Six ounces of this mix- 
ture are guen every 2 hours for the first 
4 da_\b G)n the fifth and sixth days he 
adds to 4 of these feedings either 1 egg, 
3 oz. of cereal, custard, jello, or ice 
cream. On the .seventh and eighth days 
he adds two of the above foods to each 
of 3 feedings. On the ninth day he starts 
his regular liberal ulcer diet. 

Turnbull and Sage®- report a mortal- 
ity of 2.5 per cent. Mayer, et al treated 
a total of 74 cases with 4 deaths. They 
used a method similar to Dleulengrachtsk 
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Using alkalis they gave a puree diet con- 
sisting of : 

6 :00 A. M. — Tea, white bread, and butter. 

9 ;00 A. M. — Oatmeal with milk, bread and 
butter. 

1 :00 p M — Dinner including a variety of 
dishes as meat balls, broiled chops, omelette, 
fish balls, vegetable purees, vegetable soups, 
gruel, stewed apricots, apple sauce, nee, and 
tapioca pudding. The patients are allowed to 
eat as much as they want. 

3 00 P M — Cocoa. 

6:00 P M — White bread and butter, sliced 
meats, cheese, and tea. 

Their conclusions were* (1) The pa- 
tients tolerated the diet well and were 
more comfortable , ( 2 ) abdominal pains 
were infrequent and little morphine was 
necessary, (3) none of the patients be- 
came irrational as in starvation therapy, 
and (4) pulmonary complications and 
parotitis were not encountered and the 
return of strength was more rapid Hart- 
maii'"^^ gives nothing by mouth for 24 to 
48 hours and then initiates a Sippy diet. 
He stresses the importance of vitamins 
in the diet, especially vitamin C in poten- 
tial bleeders and urges the use of this 
factor decries the use of the 

Meulengracht diet frdlowing severe hem- 
orrhage He advises period of starva- 
tion and from then on a diet as liberal 
as possible 

Andreseir"'^ advises the withholding of 
transfusions whenever possible If there 
IS severe anoxemia or other indications, 


he gives 150 to 200 cc. of blood. Crohn^^ 
uses transfusions sparingly if at all. His 
indications are anoxemia, a falling blood 
pressure below 90 systolic, and a hemo- 
globin below 35 per cent. Transfusions 
are preferably given after the blood 
pressure has been stabilized and when 
the symptoms of shock have subsided. 
LaDue^^ withholds parenteral and intra- 
venous fluids whenever possible. Other 
authors^ state that transfusions can 
be given safely for shock, loss of blood, 
and nutrition They discount the danger 
of elevating venous or arterial pressure 
Browne^^ states that parenteral fluids 
should be given freely to maintain nutri- 
tion, water balance, circulating volume, 
and to combat acidosis 

Kyger, et have used aluminum 

hydroxide by the drip method in bleeding 
ulcer. Other authors^^ state that this 
ofifers the best means for physiological 
control of the hemorrhage The pur- 
pose IS to control aciditv and peptic di- 
gestion. Absorbable alkalis are not com- 
monly used m peptic ulcer hemorrhage 
Mayer, ct give 1 teasi)oonful 3 times 
a day of a mixture consisting of sodium 
bicarbonate, and magnesium subcar- 
bonate aa, ounce ( 1 5 ( an ) , extract 
of hyocyanius, 2 grains (0 13 Gm.), 
with the Meulengracht plan. They give 
iron in the form of ferri lactas, ^ gram 
(0 03 (im ) 3 times a day 


REGIONAL ILEITIS 

By R R STRAWmRIDGE. AI D 


In its broad concejit, regional ileitis 
can be defined as an acute or subacute 
but usually a chronic nonspecific, granu- 
lomatous inflammatory process of unde- 
termined origin w’hich occurs for the 
most part in the terminal segment of the 
ileum but which may be found involving 
either the large or small intestine sepa- 


rated by ''skip areas” of normal bowel. 
Clinically, it is characterized by diarrhea, 
fever, obstructive phenomena, and fistu- 
lous tracts and lends itself favorably to 
surgical intervention. 

Incidence and Etiology — No one is 
immune but all records show" it to be a 
disease of youth with an average age of 
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27.8 in Crohn’s'^'^ most recent reports 
with extremes of 5 and 9 to late 60 re- 
ported by Rosi and Meyer. The Hebrew 
race is more frequently involved and the 
Negro apparently the least. Males slightly 
predominate with a ratio of about 3 to 2. 
There seems to be no familial tendency, 
although Jelleir'^*' has reported 2 separate 
instances of affected sisters, and Crohn 
states he has seen the disease 3 times in 
siblings and believes this may indicate a 
common infective agent. 

Careful search for the cause still meets 
with failure The most tenable theories 
indicate that a chronic low grade infec- 
tion with lymph stasis is definitely con- 
cerned in the pathologic physiology of 
the snydrome as demonstrated experi- 
mentally by Reichert and Yfathes.^" 
From this, Upliam'^'^ concludes that re- 
gional enteritis is the result of a mesen- 
teric hmphadenitis from some upper re- 
spiratory infection The finding of bacteria 
in pure culture has been difficult Pem- 
berton and Brow found a pleomorphic 
streptococcus in onl\ I of 4 cultures In 
the cases of Mixter/*^* 2 show'ed an 
anaerobic streptococcus Bacillary d\sen- 
ter\ has been reported as a cause, but 
Kargen*’^ believes this only predisposes 
if It IS present at all The late Wh'diam J 
Ma\o was interested in the etiologic pos- 
sibilities of bovine or a\ian tuberculosis. 
Frei tests were negative in 10 cases re- 
ported by Stafford,'*- but the similarity 
(►f regional ileitis to 1\ mph( )granuloma 
inguinale makes this author hehexe a 
\irus must be responsible 

Symptomatology — To follow in se- 
quence, it would probablv be best to 
describe the clinical picture as seen m 
the 4 stages. Thus, in the acute stage, 
which according to Crohn""^ is rare, the 
svmptoms are due to peritoneal irritation 
and mimic acute apfiendicitis There is 
pain and tenderness m the right lowTr 
quadrant, accom])anied by cramps, fever, 


leukoc) tosis, and frequently a palpable 
mass. Usually it is safer to perform a 
laparotomy to be sure the condition is 
not one of acute appendicitis. If diseased 
ileum is discovered with a relatively nor- 
mal apr)endix, most surgeons recommend 
closing the abdomen wnffhout any surgery. 

In the later stages, the symptoms are 
suggestive of acute ulcerative colitis. 
There is diarrhea wn’th cramplike ab- 
dominal pain and at times mucus but 
rarely blood in the stools. Severe anemia 
may develop with marked loss of weight, 
malaise, and a low' grade fever These 
symptoms may have been present for 
a year or longer The disease grad- 
ually passes into the stenotic stage wdiere 
the symptoms of partial small bowel ob- 
struction with audible borborvgmi are 
manifest. There are varying degrees of 
abdominal distention A mass m the 
low’er right quadrant is invanaldy pal- 
pable. \4olent cramps, occasional attacks 
of vomiting and constipation may occur. 

One of the most marked features of 
the disease is the tendency to sinus and 
fistula formation as seen in the fourth 
stage. These are due to slow perforations 
of mucosal ulcers. Rarely is there an 
acute perforation Fistulous tracts ma\ 
be many and diverse The\ are chemical 
or lytic m action due to seeping intestinal 
content and ma\' travel wnde distances. 
Internal and external t_\pes are recog- 
nized In the former, the tract runs from 
the terminal ileum to other parts of the 
l)f)W'el, bladder (jr \agma In the latter 
t\pe, the Sinus is from the ileiim to the 
scar (if a prexioiis laparot<»nn It ma\ 
run to the inguinal region, tin lateral 
abdominal wall or to the right lumbar 
region Perianal, rectal and rectovaginal 
fistulas are the commonest Penner,'*'^ 
WTiting with Crohn on perianal fistulae, 
are of local origin in the ciwpts of ^b^r- 
says that most of them c(»mp]icatmg ileitis 
gagni, but direct fistuHzation from ileum 
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to rectum or to perirectal spaces and then 
downward to the perineum may occur. 
Penner also states that all fistulae which 
occur in association with ileitis may pre- 
cede the consciousness of an intestinal 
disturbance and therefore advises careful 
study of all cases of fistula-in-ano for 
ileitis. Prouty®^ and others, recognizing 
the slow progressive course of the dis- 
ease toward bowel obstruction over many 
months and years through successive 
stages of infiltration, ulceration, stenosis, 
and fistulation, prefer to describe the 
symptoms from the acute and chronic 
angle only. All point out the inability to 
distinguish the first few attacks from 
acute appendicitis. Olson®® finds that 50 
per cent of the chronic cases have already 
had appendectomies. 

Diagnosis — A diagnosis can only be 
inferred by a careful history of pain in 
the lower right abdomen when the ileum 
only is attacked, in both hypogastric and 
periumbilical regions if the jejunum is 
albo involved, in the right hypogastriuni 
and radiating upward if the colon is also 
diseased; distress for months or years 
made worse witli food or relieved with 
defecation; low grade fever and a mod- 
erate leukoc\tosis ; several bowel move- 
ments daily containing mucus and occa- 
sionally blood; distention and a fixed 
palpable mass ; and above all the x-ray 
findings 

X-rays are by far the most valuable 
aid to a proper medical diagnosis of this 
condition. To Kantor®® goes the credit 
for the most painstaking and exhaustive 
work In addition to the technic of re- 
peated exposures over a 9-hour period 
following ingestion of the opaque meal he 
has described 5 classical signs. First, a 
filling defect in the terminal ileum with 
a mild ileal stasis and distention proxi- 
mal to the defect. Second, as the stenosis 
increases, a fine line of barium is seen in 
the ileocecal junction. This slightly irreg- 


ular linear shadow, suggesting a cotton 
string extending more or less continu- 
ously from the region of the last vis- 
ualized loop of the ileum through the 
entire extent of the filling defect and end- 
ing at the ileocecal valve, is the “string 
sign” of Kantor. Although considered 
pathognomonic by some of regional ile- 
itis, Kantor denies this and points out 
that it must not be confused with a filled 
appendix dipping into the pelvis, a right 
sacroiliac synchondrosis or the streaklike 
filling of a spastic segment The third of 
Kantor’s quintette is a filling defect just 
proximal to the cecum. His fourth ob- 
servation is an abnormality in the con- 
tour of the last filled loops of the ileum 
and lastly the ileac loops just proximal 
to the lesion may show dilatation. 
Weber®'^ relies more on the barium 
enema, believing the lowermost part of 
the ileum is best examined after it has 
been filled with contrast material in 
retrograde direction through the ileocecal 
orifice at the conclusion of the examina- 
tion of the colon with the contrast enema 
He points out how the picture varies 
with the degree or stage of pathology 
In the early hyperplastic stage there is 
narrowing of the lumen due to encroach- 
ment on It by the more or less markedly 
thickened intestinal wall, shortening of 
the segment involved due to contraction 
of the hyperplastic tissue, loss of normal 
pliability and motility noted when the 
diseased intestine is manipulated In the 
ulcerative stage narrowing, shortening, 
and rigidity of the affected segments aie 
not so prevalent but there are revealing 
changes in the pattern of the muco.sal 
relief as a flat moist stippled relief due 
to denudation of the internal surface 
Fistulae, when present, according to 
Weber, can be recognized without great 
difficulty. 

Still another method of examining dis- 
eased bowel, especially when some degree 
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of obstruction is present, has become 
available since Miller and Abbott®® began 
their investigations of enteric functional 
activity, using 2 and 3 lumened tubes 
carried downward all the way to the 
ileum by peristalsis acting on an inflat- 
able balloon. Abbott and Johnston®® soon 
found by instilling a small quantity of thin 
barium suspension through the tube they 
were definitely able to locate and clearly 
visualize with x-rays the site of obstruc- 
tion. It was then easy for Abbott^®® to 
adopt this method for the diagnosis of 
regional ileitis and thus remove any fears 
of causing a complete obstruction from 
the usual oral dose of barium. It is to 
be noted that this is a delicate technical 
procedure but the relative safety cer- 
tainly warrants its careful consideration 
In all internists and roentgenologists. 

In summation, to make a diagnosis, 3 
cardinal features occur in 95 per cent of 
the cases as presented by Clark and 
Dixon '1®^ (1) A mass in the lower 

right quadrant: (2) chronic intestinal 
obstruction; (3) positive roentgeno- 
graphic findings 

Differential Diagnosis — Recogniz- 
ing by this time the protean nature of 
this disease, the difficulty in proper diag- 
nosis becomes apparent Appendicitis, 
ulcerative colitis, and tuberculosis of the 
hiiv\el are the most frequent diseases 
mi.staken for ileitis Recurrent attacks 
(if appendicitis ma\ never be completely 
separated from acute ileitis but certainly 
the surgeon should no longer make the 
mistake of removing a normal appendix 
through too small an incision to proix;rly 
visualize the adjacent bowel and palpate 
Its mesentery. Ulcerative colitis can be 
properly ruled out by its characteristic 
ulcers 111 the rectum and sigmoid as seen 
through the sigmoidoscope and by the 
definite x-ray findings of a pathologic 
colon Formerly the term tuberculosis 
of the bowel included most cases of ileitis 


but now primary intestinal tuberculosis 
is considered veiy rare. Thus in tuber- 
culous enteritis careful search should elicit 
the primaiy’ focus. Chest x-rays, Man- 
toux skin te.st and examination of the 
feces for acid-fast organisms clinch the 
diagnosis of a Koch infection. 

Weber states that, if in the x-rays an 
active chest focus coexists with a nonneo- 
plastic lesion of the intestine below the 
duodenum, this is also tuberculous. The 
reverse of this, in general, is also true. 
The difficulty in separating the diseases 
of the ileocecal region as seen by the 
radiologist can be appreciated when one 
realizes that, according to Jellen^®® in 
his treatise of this subject, there are 
some 44 types of lesions to be consid- 
ered. 

Crohn believes it is rare to fail in the 
diagnosis by x-rays and believes if the 
findings are negative then other causes 
of the diarrhea must be sought. An ele- 
vated basal metabolic reading may reveal 
a thyrogenic cause. Similarly, achylia 
may reveal a gastrogenic cause. Likewise 
diarrhea due to food allergy, nervous or 
emotional states requires due considera- 
tion m evaluating intestinal hypermotil- 
ity. Nontropical sprue is hard to differ- 
entiate from high ileitis as the x-ra>’ 
picture is not constant and consists onh 
of dela>s and puddling in the higher 
loops of the ileum and jejunum. The 
stools in sprue are frothy and do not 
contain blood, whereas in ileitis they are 
more purulent and do contain blood. 

Carcinoma anywhere in the gastroin- 
testinal tract must be considered but 
usually it will involve the cecum m older 
individuals without intermittent attacks 
and by x-rays gives a shorter more 
abrupt demarcation with a deleted mu- 
cosal pattern Other conditions, as lym- 
phogranuloma inguinale, Meckel’s di- 
verticulum, diverticulitis, actinomycosis, 
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foreign bodies, Hodgkin’s disease, and 
amebic granulomas, must be mentioned. 

Clark discusses the laboratory exam- 
inations used at the Mayo Clinic for 
making a diflferential diagnosis Stools 
are examined for Bargen’s diplostrepto- 
coccus, dysentery bacillus, myobacterium 
tuberculosis, ova, parasites (ameba), 
blood and pus. The blood is tested for 
lues, dyscrasias, undulent fever, and tula- 
remia. Mantoux and Frei tests are per- 
formed In addition to a small bowel 
progress study, the chest is x-raved for 
tuberculosis. If fistulas are present, the 
pus and scrapings are examined for acti- 
nomycosis, Idastoimcosis, and tubercu- 
losis. 

Treatment — In the acute stage, since 
most diagnoses are made at operation 
for suspected appendicitis, there is no 
medical therapy indicated, but if the ap- 
pendix IS found normal, Crohn, Mixter, 
Jones, and others agree to close the 
abdomen without removing the appendix 
and ein]diatically without drainage be- 
cause of the risk of fistula formation 
Then coiiservatn e medical treatment 
should 1)0 earned out fur 3 to h months 
In the chronic stage, a bland, high cal- 
oric, high protein, high vitamin, low- 
residue diet ]s indicated Added vita- 
mins, liver and iron, small blood trans- 
fusions, vaccines, and bacterins aie 
Used. S\ in])tomatically, bismuth, anti- 
spasmodics, and sedatives will ha\e to 
be given ICissler'^-'^^ reports lecoxerv of 
21 patients with repeated \-ra_\ (exposures 
hut there is no confirinatioii of this rather 
startling w’ork 

All authorities recommend surgery as 
the most promising curative measure but 
by no means are they m accord on just 
what to do. Obviously, this decision can- 
not alw^ays be made until the extent of 
the lesion is ascertained. According to 
Crohn, Berg, Brown, Bargen, Weber, 
Mixter, and others, a 1-stage resection 


is the operation of choice, with complete 
removal of all the diseased area and a 
liberal portion of the mesentery. An 
end-to-side ileocolostomy is done and the 
abdomen in most instances is closed with- 
out drainage If the patient is a poor risk 
or the disease unusually fulminating, a 
short-circuiting or sidetracking anas- 
tomosis IS performed with the idea of 
doing a second stage resection at a later 
date when the patient’s condition has im- 
proved Dixon^^^ IS very much in favor 
of this 2-stage procedure 

On the conservative side, Kross^^^ be- 
lieves that in early cases radical resection 
is unnecessary and conservative proce- 
dures indicated. He reports 3 cases, in 
1, only an appendectomy w^as done with 
no recurrence after 5 years ; the second 
had an enterostomy wi'th no recurrence 
4% years later , a sidetracking w^as done 
m the third with no recurrence after 1J4 
years Pemberton and Brown find no 
progress of the disease before 6 months 
if a short-circintmg ojieration is done 
Meyer and Kosi observe s>niptoms re- 
he\ed in 50 per cent In a sidetracking 
()])eration alone 

Col])^^^^ admits surgical treatment is 
far from standardized and that the effi- 
cacy of the various procedures employed 
will he determined and correctly evalu- 
ated onl\ after careful follow-u]) examina- 
tions have l)een made over long jieriods 
of time He with Abbott admits there 
ma\ ))e recurrence even after rather ex- 
tensive resection b'or the coni[)lications 
most agree to do 1- or 2-stage radical 
resections and find even perianal fistuhic 
will usually close without direct attention 

Mention should be made of the med- 
ical management of the surgical cases. 
Two important features have been fre- 
quently overlooked (1) The correction 
of nutritional deficiency; and (2) keep- 
ing the intestine decompressed. Accord- 
ing to Casten/^s nutritional disturbances 
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so extensive as to be a direct factor in 
the ultimate outcome have not been re- 
ported and even lesser degrees of defi- 
ciency in nutritive elements are only 
occasionally mentioned in passing.^®! He 
states that the severe diarrhea, extensive 
involvement of absorptive areas, dietary 
restrictions and natural food aversions all 
cause extensive changes in body nutri- 
tion. To overcome this hypoproteinemia 
(with actual lowering of plasma protein 
level) and avitaminosis he recommends 
the forcing of protein by mouth, transfu- 
sions of whole blood or plasma and an 
adequate schedule of vitamin administra- 
tion. The problem of distention has re- 
cently been very successfully handled, 
according to Clark,^®^ by the inhalation 
of high concentrations of oxygen (95 
per cent) . 

Course and Progress — Typically, the 
disease is chronic, running a course of 
several years but it may run the entire 
range of inflammation to stenosis and 
fistulae in a few weeks. Obviously, the 
prognosis vanes with the stage in w'hich 
the disease is first encountered. Un- 
doubtedly, properly diagnosed cases have 
resoh'ed spontaneously, especially when 


seen in the acute phase. Crohn^®® re- 
ports 17 nonoperated cases with a mor- 
tality of 17.6 per cent, whereas in a series 
of 51 operative cases, the mortality was 
only 9.8 per cent and concludes the risk 
to be twice as great when surgical aid is 
refused. In the acute cases where the 
indications for surgery are by no means 
clear, Crohn*^ has reported 11 cases. 
Three have apparently done well without 
treatment, 8 poorly, and 6 were even- 
tually operated on. 

Surgery is mandatory in the chronic 
cases but the prognosis of the 2 main 
types of technical intervention must be 
considered. In the radical resection 
group, Crohn reports only 1 mortality 
out of 32 cases. With the palliative or 
short-circuiting procedure, the immediate 
risk is less but cure of the disease not 
likely (although Lewisohn and Colp re- 
port favorable results) and the risk at a 
later resection greater. IMixter,^*^ through 
a questionnaire, gathered 363 cases of 
which 278 had major operations with a 
mortality of 14 per cent and a recurrence 
in 20 per cent Twenty-five of the 27 
surgeons responding approved of radical 
resection. 


SMALL INTESTINAL INTUBATION 

By W' OsLER Abbott, jM D. 


This article deals with intubation of 
the small bowel distal to the duodenum 
The problems involved in the procedure 
are m the mam sufficiently different from 
those of duodenal drainage to make it a 
separate subj’ect 

The first passage of a tube from mouth 
to rectum was accomplisiied in 1908 by 
Sheltema,^^^ a pediatrician of Gronigen, 
who used a thin rubber tube of 3.8 mm. 
diameter weighted with a ballbearing. 
.After several days, the tip appeared by 


rectum He spoke of treating intestinal 
parasites by such a tube but he did not 
consider the wnthdrawal of contents to 
be practical. In 1919, Einhom^i^ repeated 
this procedure, using a still smaller tube 
(2 6 mm diameter) and w'as likewise 
unable to aspirate gut contents Buck- 
stein,^^- in 1920, used such a tube for 
the injection of barium in the course of 
roentgenographic studies of the duode- 
num and upper jejunum. In 1920, Mc- 
Clendon^ made the first satisfactory 
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collections of gut contents, using 2 nor- 
mal subjects over a period of days. In 
1921, Einhorn^i^ reported treating 1 
case of ulcerative colitis by injections into 
the cecum. Later he treated 2 more cases, 
requiring 7 days and 6 days, respectively, 
to reach the colon. 

Jones and Pierce^^^ in 1931 attached a 
balloon to a tube and studied the sensa- 


on the contents of the normal gut have 
been amplified by Karr and Abbott, 
by Miller and Karr,^^® by Owles,^^® and 
by Groen,^^® The absorption of glucose 
was studied by Groen,^^® by Abbott, 
Karr and Miller, and by Shay, Ger- 
shon-Cohen and Fels.^^^ Drug effects 
on the intestine have been reported by 
Miller and Abbott,^®® Abbott and Pen- 



Fipr 1 — Mechanical intestinal obstruction Case V B Left, marked small intestinal dis- 
tention was present before intubation Right, decompression of the abdomen following the passage 
of a No 14 F and a No 3 K tube fAbbtJtt and Johnston* Surg , Gynec, and Obst ) 


don produced at different levels through- 
out the gut by producing local distention. 
Miller and Abbott^^® in 1934, by using 
a terminal balloon on a double luinened 
tube, or on 1 of 2 tubes, were able not 
only to intubate the entire small bowel, 
but to sample the contents at will from 
the stomach to the cecum The most im- 
portant single feature of this technic was 
the use of the balloon for, by keeping it 
constantly inflated, the time required to 
reach the colon was reduced from several 
days to a few hours. This immediately 
made possible many studies of small intes- 
tinal function. McClendon’s observations 


dergrass,^-^ Abbott and Henry,^®® and 
by Elsom and Drossner 

The first important clinical use of the 
technic, however, was reported by Abbott 
and Johnstoni27 after a 3-year experi- 
ence with the method in the treat- 
ment of acute intestinal obstruction. The 
way for this development had been laid 
by Wangensteen and Paine^®® in their 
epoch-making paper of 1933, in which 
they pointed out the great therapeutic 
value of gastroduodenal drainage in tid- 
ing some patients over an episode of 
acute obstruction and as a preoperative 
procedure for others. An appreciable 
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lowering of the mortality rate in this 
condition resulted. It is to Wangensteen 
and his associates that we owe the dem- 
onstration of a diminishing death rate in 
acute bowel obstruction even if the stom- 
ach alone is kept continuously aspirated 
for some hours before operation^ and cer- 
tainly while the patient’s disturbed fluid, 
electrolyte, and protein balances are 


t. e., a balloon for peristalsis to propel 
along the gut, a passage for inflating the 
balloon, and a passage for aspirating the 
intestinal contents, or for the injection of 
solutions. 

Many variations of this basic equip- 
ment have proved satisfactory. Abbott 
and Johnston^^" used (1) a double lu- 
mened tutie with a terminal balloon and 



Fig 2 — The localization of a mechanical obstruction Case W S Left, small intestinal 
distention was marked prior to intubation The colon is outlined by the unexpelled residue of a 
barium enema Right, the small intestine has been decompressed by the passage of a No 14 F 
and a No 3 F tube Barium has been injected down the tube and has regurgitated up a dilated 
loop of ileum Its advance is bh»cked b\ a point of narrowing (arrow) just distal to the air-filled 
balloon and the tip of the tube (Abbott and Johnston Surg , Gvnec and Obst ) 


being readjusted He points out, liow- 
ever, that the defects in .^gastroduodenal 
drainage alone are twofold, H ) the faultv 
mechanical principle in\ol\ecl in aspirat- 
ing from the upper rather than the lower 
end of the obstructed portion of the gut, 
<ind { 2 ) the impossibility of feeding the 
jiatient while the gastric tube is m place 
It IS because these 2 faults are remedied 
b\ the use of the 12-foot small intestinal 
tube that a still further reduction in the 
death rate from acute intestinal obstruc- 
tion has been brought about 

Method — (1) Apparatus — The es- 
sentials of the method as described by 
Miller and Abbott^ remain unchanged. 


siictinii proximal to it, (2) a double 
lumened tube with suction applied ahead 
and behind the balloon, and a tip 1 cm 
long and the same caliber as the tube, 
(3) 2 tubes together with a Tw'iss tip 
extending several centimeters ahead of 
the balloon and suction applied imme- 
diately ahead and behind, ) 2 tulies 
with an Kinhorn ^‘bucket’’ ahead of the 
balloon and aspiration holes in the tube 
behind, also 

In subsequent papers, Johnston, Pen- 
berthy, X('>er and Kenning^ have al- 
most uniformly used this last^^^ arrange- 
ment, wdiile the second^ has been used 
more frequently by Abbott^ and almost 
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exclusively by Wise,^®^ Fisher, and 
Leigh, Nelson and Swensen.^^® Ab- 
subsequently found it useful at 
times to have the balloon 2 or 3 centi- 
meters ahead of the aspirating tube. 
Wilson^^^ prefers the catheter tipped 
tube with suction applied ahead of the 
balloon only. Man}' other variations are 
constantly being suggested. 

iVIy own experience would indicate 
that a stiff tube with the balloon, 3 to 5 
cm. back from the tip and with the tip 
itself tapering or at least not enlarged 
can be more rapidly manipulated into the 
duodenum than can a limber tube with 
only a small tip ahead of the balloon, but 
once in the jejunum it will advance more 
slowly and intermittently. When multi- 
ple partial obstructions are present, a 
tube with the balloon 3 cm. ahead of the 
aspirating tube, while hard to place in 
the duodenum will be less easily arrested 
in its progress For extremely ill patients 
or those who because of injury or opera- 
tion cannot be moved, a limber tube with 
a large duodenal bucket w ill most readily 
gravitate into the duodenum. 

.Any suction apparatus that can main- 
tain a 5-foot negative hydrostatic ]>res- 
Mire evenly over a period of time is 
satisfactory Wangensteen’s bottles are 
generally the most useful 

(2) Procedure — The technic of jiass- 
mg a long tube m the presence of an 
obstruction to the .small intestine has 
been described by the same authors wdio 
have described the equipment .\11 are 
agreed on the basic jinncqile of inserting 
the tube with the balloon empty to the 
midpoint of the duodenum and there 
distending the balloon to a degree that 
will allow peristalsis to propel it forward 
The steps by which this is accomplished 
have varied in different hands. It is gen- 
erally agreed that the tubes should be 
passed through the nose if possible so 
that the patient may eat more easily. 


The tube readily enters the stomach but 
because of the tight constriction of the 
antrum generally present in this condi- 
tion it coils to the left. Abbott and 
Johnston^^'^ have advised distending the 
stomach to smooth out the rugae and 
open the antrum. 

The injection of 200 to 300 cc. of air 
with the patient on the right side of his 
abdomen allows the tip to drop to the 
pylorus at once. If his illness, injuries 
or recent operation preclude this, the 
stomach may be filled with water and 
the tube floated to the pylorus by the 
injection of a little air into the balloon 
The stomach should be emptied as soon 
as the tip has traversed the antrum. This 
can be done in bed with reasonable assur- 
ance that the tip will reach the pylorus. 
For greater certainty, it may be carried 
out under a fluoroscope, though if this 
IS done the patient should be brought on 
a litter and the mattress, patient and 
bedding lifted together to the fluoroscopic 
table The tube may be seen quite ade- 
quately and the patient is saved exhaust- 
ing di.'icomfort Under fluoroscopic guid- 
ance it is often possible to pass the tube 
immediately into the duodenum, though, 
in the majority of cases, the tube is ad- 
vanced to the pylorus only and the pa- 
tient left upon his right side m bed 

Wilson^^^ stresses the value of gastric 
lavage in helping to enter the duodenum 
but does not use manipulations under the 
fluoroscope In our own hands, lavage 
with 0 9 per cent NaCl and with hot 1 5 
per cent NaHCO,- solutions has occa- 
sionally helped, as has the use of 
nitroglycerine, atropine, trasentin, 
and benzedrine on different occasions 
when injected down the tube in 10 cc of 
water, but none of these drugs has con- 
sistently facilitated the process. 

The time required to place the tube in 
such a position that the balloon can be 
blown up varies from the immediate re- 
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suits often obtained by manipulation 
under the fluoroscope (Abbott and John- 
ston) to 2 to 6 hours for Wise and about 
12 hours for Wilson. In this connection, 
however, it is worth considering the not- 
able success achieved by Wangensteen^^^ 
with gastroduodenal drainage only and 
the finding of Penberthy, Johnston and 
Noer^^" that 46 per cent of their adynamic 
ileus cases were relieved before the tube 
traversed the duodenum My own prac- 
tice at the present time is to leave the 
tube with the tip in the pylorus as long 
as the patient is improving. This has 
been for 24 or even 48 hours in rare 
cases, but has eventually led to satisfac- 
tory intubation and decompression of 
cases that would have been ver\’ bad sur- 
gical risks otherwise. 

Having left the tip in the pylorus with 
adequate slack in the stomach, the next 
point is to determine when it has entered 
the duodenum Fluoroscopy or a roent- 
genogram gives the surest answer. When 
this IS not immediately available, much 
can be told by the feel of the balloon as 
one injects air into it, if the air passage 
is not too small and if the syringe is large 
( 50 cc ) , dry and smoothly ground The 
stomach offers little resistance to the in- 
flation of a balloon save m a patient with 
great distention and then the plunger, 
when released after the injection of 20 
cc of air is drueii back rh\ thmicalh 
w ith e\ ery inspiration The p\ lorus offers 
a stnaig rubbery resistance. The duode- 
num, how'ever, offers less resistance but 
expels the syringe plunger irregularly 
and without relation to respiration. 
While se\ere illness confuses the sharp 
difference between these responses the 
point IS often of great value 

Having reached the distal portion of 
the descending duodenum, air mav now 
be injected with confidence that the bal- 
loon wall advance. The volume recom- 
mended varies from 25 cc to 30 cc 


to 40 to 60 cc.^^^ All 8 per cent sodium 
iodide solution in the balloon was used 
but early abandoned by Miller and Ab- 
bott,^ but has subsequently been rec- 
ommended again by Wilson.^^^^ The ad- 
vance of the tube now continues until an 
obstruction is reached, the air withdrawn 
from the balloon or the balloon expelled 
by rectum. The speed at which the tube 
should be sw^allow^ed has been given as 
6 inches per hour^^^* and 1 cm. every 
5 minutes. The point of real impor- 
tance, however, is that the tube be not 
passed into the fundus more rapidly than 
the small gut is pulling it out through 
the pylorus or the slack will coil in the 
stomach. By avoiding pressure on the 
tube sufficient to gag the patient as it is 
being inserted through the nose, one 
avoids this difficulty 

Irrigation of the tube to avoid clog- 
ging of the lumen should be done with 
saline at intervals of 1 to 3 hours, de- 
pending on the thickness of the material 
aspirated. 

To withdraw the tube even from the 
cecum, it is necessary only to empty the 
balloon and make gentle traction A foot 
of tube every 5 minutes may be recovered. 

Uses of Intubation— (1) Control of 
Foody Fluid and Electrolyte Balance 
- — An intubated patient may be brought 
more quickly into a good fluid and elec- 
trolyte balance because one can more 
accurately determine the amounts lost 
and replace them by intravenous mfu- 
sioii^ Yer\ soon after the obstructed gut 
has been emptied, howe\er, the patient 
nia\ be fed b\ mouth, and if the inajoi 
portion of the small gut is above the 
lesions, a completely obstructed patient 
may be kept for weeks in a good state of 
nutrition. This Is of inestimable value in 
handling inflammatory obstructions. Ah- 
bott^^’^ has shown that the salt content 
of the drainage averages about 0 5 per 
cent and salt replacement by vein should 
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exceed this figure somewhat. The need 
for fluid and protein replacement is too 
well appreciated to call for comment here. 
Note has been made by Noer and John- 
ston,^®® and by Abbott,^®®* of the 
foods which may be eaten with least 
danger of the tube becoming clogged. 
These may be roughly described as com- 
posing a high protein, low cellulose diet. 
Johnston, et a/ ,1^9 and Fisher^®® have 
each maintained patients as long as 22 
days in this fashion. 

(2) Relief of the Obstruction — The 
experiences of Wangensteen^®*^ with the 
shorter tube in seeing clinically complete 
obstructions spontaneously reduce them- 
^elves following decompression have been 
frequently duplicated by those using the 
long tube i®'*’ ^®" 

('3) Identification of the Lesion — 
A most important use of the procedure 
IS in making possible roentgenological 
diagnosis with the aid of injected barium 
sulfate which, if the obstruction is com- 
plete. ma\ be w ithdraw n again Tins has 
not onh been stressed by .\bbott and 
Johnston,^®” Chamberlain,^'*^ Lol’stroin 
and Noer, and others m the severe 
cases, but as stated by .Vbbott and Johns- 
loni-" and by Abbott*®*’- minimal 
lesions of the gut, even when so slight as 
to be difficult of detection b_\ an ojiaque 
mouth meal, may also be cletected by in- 
tubation This has been further confirmed 
In Boon 

(4) The Surgical Technic Is Sim- 
plified — The point has frequently been 
stressed that preoperative decompression 
of the gut has simplified the surgerj of 
intestinal obstruction tremendously The 
eradication of gas and fluid filled loops 
from the operative field has been impor- 
tant and the relief of intraintestmal pres- 
sure upon a suture line following a resec- 
tion has been stressed as having reduced 
the danger of leakage. 


Contraindications — (1) All authors 
have agreed that the successful use of 
intubation must depend upon the accu- 
racy of the initial diagnosis of the pres- 
ence or absence of strangulation as no 
measure delaying surgery in the presence 
of this complication is ordinarily justifi- 
able. It is noteworthy, however, that 
Johnston*^^® has suggested intubation as 
preferable to surgery when the diagnosis 
of mesenteric artery thrombosis can be 
made with some assurance and Leigh*^®® 
has used it in 5 cases with gangrene of 
the gut in conjunction with surgery. 

(2) Obstructions of the colon have 
been found difficult to cope with by in- 
tubation, though it occasionally prove.s 
of great help here also. 

(3) The danger of intubation in the 
presence of a cough productive of sticky 
sputum has been stressed. 

(4) Erosions of the throat have been 
reported in a few instances, but in some 
at least they were probably the result of 
the use of too much tension in w-ithdraw- 
mg the tube. 

Results of Intubation — Activity is 
restored by decompression even when 
jiaralysis has already resulted. This oc- 
curs without regard to whether the paral- 
}sis results from peritonitis, spinal injury, 
trauma to the intestine or a mechanical 
obstruction (Abbott and Johnston,*-" 
Johnston,*^® Wise,*®* Johnston, et al ,*®® 
Noer and Johnston,*®® Abbott,*®**- *®^' *®*’ 
Fisher,*®® Penberthy, Johnston and 
Noer,*®*" Leigh, Nelsonand Swenson*®® ) , 
Penberthy, Johnston and Noer*®'* report 
19 postoperative adynamic ileus cases 
without gross infection All were decom- 
pressed (8 by gastroduodenal suction 
alone) and all lived. Eleven patients 
showed extraperitoneal inflammation, tox- 
emia and trauma Six died, 4 in spite of 
decompression. Twenty-four patients had 
peritonitis with or without operation 
Six died, 4 of them in spite of decom- 
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pression. The mortality for the entire 
group of 54 cases was 22.5 per cent with 
93 per cent of them successfully decom- 
pressed. Leigh, Nelson and Swenson^®^ 
report 12 cases of paralytic ileus, all 
decompressed with the long tube and all 
recovering. They have treated 38 patients 
having mechanical obstructions without 
gangrene with 1 death (mortality 2.7 
per cent). Johnston, et in a group 
of 54 patients having either mechanical 
or paralytic obstruction, or both, had a 
mortality of 9.3 per cent. In this group 
9 other patients died from causes unre- 
lated to their obstruction. Abbott and 
his co-workers have treated 75 cases of 


frank obstruction, 48 in the small bowel, 
with an equal division between the in- 
flammatory and noninflammatory lesions 
and a gross mortality of 19 per cent. In 
23 the obstruction was of the large bowel, 
all but 3 of them being noninflamma- 
tory, and the gross mortality was 22 per 
cent. These figures include many patients 
referred to us when already in extremis 
from peritoneal carcinomatosis, tubercu- 
losis, general peritonitis and postopera- 
tive pneumonia with ileus. A close analy- 
sis of the 16 deaths in the light of our 
present experience suggests that 3 might 
be said to have died primarily of intestinal 
obstruction. 


VITAMINS 

By John H. Willard, M.D. 


Youmans^®^ has emphasized the lack 
of accurate knowledge regarding the ef- 
fects of deficiencies on diseased states 
other than primary avitaminoses. Most of 
the accepted work has dealt with the 
effects of vitamins in definite deficiency 
diseases, such as scurvy, pellagra, and 
beriberi While “there is good reason to 
believe that vitamin deficiencies occur as 
complications of many diseases and mod- 
ify unfa\orably their course and out- 
come," the proof of such relationships is 
not at hand Until such proof is obtained, 
the promiscuous use of vitamin concen- 
trates IS unscientific Fortunately, how- 
ever, harmful effects are very seldom 
noted McLester,^®® in discussing bor- 
derline nutritional states, concludes that 
dependence should be placed on an ade- 
(juate diet rather than on vitamin concen- 
trates. However, with definite indica- 
tions, concentrates may be necessary and 
then should be used in sufficient quan- 
tity. 


Vitamin A 

Sources • 

1 Eggs, milk, butter, green and yellow 

vegetables. 

2 Fish liver oils, carotene 
D^tLY Requirements 

3000 to 8000 international units 

Symptoms .^nd Signs of Deficiency 

Night blindness, keratinizing metaplasia 
of epithelial cells (cornea, bronchi, 
skin, renal pelvis, etc.). 

DlVl.NOSl', 

Historj, biophotometnc readings, epithe- 
lial scrapings, blood determinations 

C\i s \TivE Factors 

1 Insufficient intake. 

2 Faulty absorption (jaundice, small bov\(.l 

disease, celiac disease) 

.1 Faulty storage (li\er diseasel 
'1'rf \tment 

()ral — Cod liver oil, halibut liver uil. 
carotene 

Inunction — Cod liver oil 
Intravenous — Carotene 

It has been well established that vita- 
min A is essential for the health of epi- 
thelial tissues. Deficiency of this factor 
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results in replacement of normal cells 
by keratinized cells with resultant loss of 
normal functions. Decreased resistance 
to infection may follow. One of the out- 
standing functions of vitamin A is con- 
cerned with retinal activity. Deficiency 
results in decreased function of both rods 
and cones causing some degree of night 
blindness. 

Requirements — Booher^*^'^' has 
shown that the average requirement of 
this vitamin to prevent night blindness 
is between 25 and 55 units per kilogram 
of body weight per day The carotene 
requirement is about twice this amount. 
An adequate safe intake of vitamin A 
would be about 3000 units For growing 
children and pregnant women, the intake 
should be increased to 5000 to 8000 
units. 

Diagnosis of Deficiency — Since the 
clinical use of the biophotonieter as a 
measure of vitamin A deficiency was 
introduced by Jeans and Zentmire in 
1934, there has been considerable dis- 
cussion of the reliabilit) of this test 
Isaacs, Jung and I\ \ found no definite 
correlation between biophotonielric de- 
terminations and \itamin A intake 1 lecht 
<ind Alandelbauin,^'^^* using a special 
a(Iaj)t()ineter, measured rod and cone 
light thresholds and found that wide 
\ariations are jiresent in normal indnul- 
uals Dieir experiments do not bear out 
the hypothesis that these differences are 
always de])eiKlent upon the \itamm A 
content of the body or the diet Fn^e of 
() p<itients show'ing abnormal dark <idap- 
tation were nut affected by^ Lirge doses 
of vitamin A The authors suggest that 
the difference between their results and 
others may be m the apparatus and the 
technic used. 

Four normal individuals were placed 
on low vitamin A intake and showed a 
steady rise m both rod and cone thres- 
holds. Rapid decrease in these levels 


occurred wFen normal diets were re- 
sumed or when vitamin A was added. 
They conclude that, under strictly stand- 
ardized conditions, measurement of dark 
adaptation can be used as an aid in the 
diagnosis of avitaminosis A, but they 
question the reliability of the simple bio- 
photometric determinations previously 
advocated. 

In contrast to the relationship between 
vitamin A intake and dark adaptation 
shown by these writers and by Wald, 
J eghers and Arminio,^ ^ ^ Steffens, et alM^ 
have reported failure to demonstrate a 
change in adaptation after deficient in- 
take of vitamin A for several months. In 
1 case, skin changes (hyperkeratosis) 
appeared before notable changes in dark 
adaptation These writers suggest that 
in some individuals sufficient storage of 
vitamin A may occur to maintain normal 
visual function for long periods 

Tissue sections and scrapings from 
epithelial surfaces have been shown to 
be a fairly reliable test of vitamin A 
deficiency' 

To date no simple reliable laboratory 
test for blood content of vitamin A 
has been introduced Kimble^ using 
the rather conijilicated photocolonmetnc 
method of Dann and Fvelyn, found that 
this procedure gave consistent results and 
that \itamin A in plasma w'as quite stable 
but did not report clinical studies A rela- 
tionship betw'een blood fats, carotene, and 
vutannn A has been shown by Josephs 

Causes o£ Deficiency — \dtanim A 
deficiency niav result from insufficient 
intake, faulty absorption, as m jaundice 
and small liowel disease, or from faulty 
storage resulting from hepatic disease 

This latter subject recently has been 
studied by Patek and Haig Previous 
reports dealt largely with jaundiced pa- 
tients where the factors of faulty absorp- 
tion and insufficient intake probably 
played an important part These authors 
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studied 24 patients with cirrhosis of the 
liver but without jaundice. Abnormal 
dark adaptation readings were found in 
19. Administration of vitamin A resulted 
in some improvement but evidence of 
deficiency persisted. They conclude that 
"^abnormal dark adaptation in patients 
with cirrhosis of the liver is due chiefly 
to altered intermediaiy^ metabolism of 
vitamin A.” 

The possibility that administration of 
mineral oil may interfere with absorp* 
tion of vitamin A has received consider- 
able attention Curtis and his asso- 
ciates^ demonstrated that mineral 
oil by mouth, if taken during the day, 
decreased absorption of carotene Emul- 
sions of mineral oil had the same effect. 
Nightly doses had little if any effect 
Since the average person obtain^ most of 
his vitamin A by conversion of carotene 
absorbed from the diet, the authors be* 
lieve this observation to be of importance. 
Saturation at body temperature of the 
mineral oil product with carotene pre* 
vented the loss of this material from 
carotene containing foods 

Relation to Urinary Lithiasis — 
Since epithelial changes nia\ he of etio- 
logic importance in urinar\ calculi and 
since renal calculi occur m \itamin A 
deficient rats and guinea Jiigs, se\eral 
writers have studied the possible rela- 
tionship between vitamin A deficiency 
and this condition Long and l^xrah^'’**^ 
quote Ezickson and Feldman as finding 
photometric e\idence of A deficiency m 
24 of 25 patients The former authors 
studied 25 patients with calculi and f>5 
controls In the stone group, 40 per cent 
had disturbed dark adaptation, wdule 
none appeared in the controls However, 
42 per cent of the calculous cases showed 
normal readings Administration of large 
doses of vitamin A did not result in 
iin])roved tests The possibility of in- 
creased excretion of vitamin A w^as ruled 


out by careful urinary studies. It was 
concluded that in many cases of urinary 
calculi there w’as a disturbance in absorp- 
tion or in conversion of the precursors 
of vitamin A. 

Ezickson^ studied liver function bv 
means of the bromsulfalein test in 39 
patients with urinary lithiasis Using a 
dosage of 5 mg. per kg. of body weight, 
it vcas found that most of the patients 
had retention of dye after one-half hour 
varying from 14 to 60 per cent. Tests 
done in 1 group on a nonfasting basis 
show’ed 50 per cent to have retention, 
while in a fasting group 90 per cent 
shouted retention. Biophotometric read- 
ings indicated that 94 per cent of these 
patients were deficient in vitamin A. 
The author suggests liver dysfunction 
as a possible cause of faulty absorption 
and storage of this vitamin or its pre- 
cursor carotene. 

Vitamin B Complex 

Source^ 

1 Whole grains, egg yolk, li\er, leafy vege- 

tables, \east. 

2 Yeast extiact, li\er extract 

3 S\nthetic 

( a ) Thiamin 
{ h ) Nicotinic acid 
( L ) Riboflavin 
id) Bn 

ReQI IRFMEXrs 

1 Bj — 200 to 3(X) International Units ( 1 

mg Thiamin ) 

2 Nicotinic \cid — ’ 

3 Riboflavin — ’ 

S\MFrOMs \M) Sk.Xs DfFK IE\C\ 

1 Bi — Beriberi -Xiinrexia, glossitis, achlor- 

hvdria, anemia, dial rhea, ptrii>hera1 
neuritis, cardiac deconipensatn)n, edema 

2 Nicotmu Acid — Pellagra Los-> of weight, 

strength and apix^titc , mucous meni- 
hrane lesions* glossitis, vaginitis, coli- 
tis , characteristic i>kin lesions , mental 
svmpt(»ms, diarrhea 

3 Riboflavin — Cheilosis. 

CA.us\ri\F Facjors 

1 Insufficient intake. 

2 Alcoholism 
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3. High carbohydrate intake. 

4 Increased metabolism (hyperthyroidism, 

pregnancy, fever). 

5 Increased excretion (diuresis, diarrhea). 
Diagnosis : 

1. History and physical examination. 

2 Urinary excretion of Bi. 

Treatment 

Bi — 1. Twenty to 100 mg. thiamin per day. 

2. Thirty Gm. potent yeast T. I D. 

Nicotinic Acid : 

1. Oral 50 to 100 mg. 5 or 6 times 

daily (Spies). 

2. Intravenous 10 to 20 mg. 

Riboflavin — Three to 60 mg per day orally 

Be- — Fifty mg subcutaneously in N. S S 

Attention has been called repeatedly 
to the frequent association of deficiencies 
of several vitamins Such multiple defi- 
ciencies are the rule rather than the 
exception. This is particularly true of 
the various factors included in the term 
B complex It has been shown, for in- 
stance, that pellagrins with psychoses 
and digestive symptoms may respond 
promptly to nicotinic acid but continue 
to show evidence of beriberi, riboflavin 
deficiency, scur\w, or vitamin A defi- 
ciency These syndromes respond to 
specific medication In dealing with any 
rccogni/ed symptom complex, such as 
beriberi or pellagra, one nniNt not exjieit 
a clear cut pictuie of a single deti- 
( ienc_\ 

Daily Requirements — CowgilB^® es- 
timated normal requirements as being 
about 10 units per 100 Calories of food 
intake In case of excessive demand as 
in increased metabolism from thyroid 
disease or fever or in excessive loss from 
diarrhea or diuresis, the dosage may 
lia\e to be increased to 15 to 20 units 
per 100 Calories of intake The average 
requirement would be adequately met 
by 1 mg. of thiamin (300 units). 

Determination of Deficiency — As 
yet no satisfactory clinical method of 
measurement of Bi deficiency has ap- 
peared in the literature. The rat brady- 


cardia test is complicated and of doubtful 
accuracy. Because of the reported in- 
creased blood content of pyruvic acid in 
beriberi, Wilkins, et a//®® developed a 
type of pyruvic acid tolerance test. Meas- 
urements of the bisulfite binding sub- 
stance (B. B. S.) of the blood were made 
before and after oral or intravenous 
administration of sodium pyruvate. While 
there seemed to be a tendency toward 
delayed removal of this substance from 
the blood in vitamin B deficient subjects, 
the differences were too small to be clear 
cut. 

Joliffe and his collaborators^®^ meas- 
ured urinary output by the method of 
Westenbruck and Grudsmit. This entails 
the use of a fluonmeter and comparison 
with a series of thiochrome standards. 

Effects of Deficiency — Shattuck,!®® 
Vedder^®® and others have shown that 
the nervous system changes in beriberi 
are not primarily peripheral nor do they 
represent a true neuritis. They are in the 
nature of a toxic neuropathy and are most 
marked in the cord and the sympathetic 
ganglia The so-called polyneuritis of 
beriberi and that seen in alcoholism, preg- 
nancy, chronic wasting diseases, and in 
jirolonged febrile states are probably all 
of this type In the circulatory system, 
deficiency of vitamin Bi produces cardiac 
dy.sfunction secondary to hydropic degen- 
eration of the muscle and to effects on the 
vagus nerves Other vascular changes 
ma_\ he pre.sent as a result of sympathetic 
ganglia changes The symptoms include 
tachycardia, palpitation, and fatigue 
Edema is a common finding in Bi defi- 
ciency and has not been explained. An 
associated hypoproteinuria, with decrease 
jiarticularly of the albumin fraction, may 
be the explanation. It has been found 
that sodium is particularly poorly borne 
in these patients The gastrointestinal 
symptoms in this type of deficiency con- 
sist primarily of anorexia, although nau- 
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sea and vomiting and diarrhea may 
occur. This effect may be dependent 
largely on changes in the sympathetic 
nervous system. The exact mechanism 
of Bi activity is not known but evidence 
at hand links this material with com- 
plete carbohydrate metabolism and with 
the activity of acetylcholine on the para- 
sympathetic nerves. 

Further information regarding vita- 
min deficiency was obtained by Jol- 
liffe, et Urinary excretion of thia- 

min was measured by a fluorimeter in 
patients on carefully controlled intake of 
vitamin B^. Records were kept of sub- 
jective symptoms, electrocardiograms, 
basal metabolic rates, blood chemistry, 
blood counts, and teleoroentgenograms 
On diets furnishing 43 to 63 per cent of 
adequate amounts of Bi, according to 
the Cowgill formula, subjective changes 
were noted in from 4 to 13 days These 
consisted of fatigue in 5, anorexia in 4, 
dyspnea on exertion in 3, precardial pain 
in 3, burning of the feet in 3, and leg 
cramps in 2 patients All of these symp- 
toms disappeared after 3 days of ade- 
quate Bi intake, administered without 
knowledge of the test subjects. Objec- 
tive signs were hyperesthesia of feet 
and calves in 4, and electrocardiographic 
changes in 2 patients These also dis- 
appeared after 3 to 6 da\s of adequate 
\itamin intake. The urinary excretion 
was found to be proportional to intake 
Symptoms of deficiency did not occur 
until output reached about 30 per cent 
of the control excretion. From the fig- 
ures obtained, these writers estimate that 
symptoms of deficiency would appear in 
from 4 to 11 days on a completely defi- 
cient diet 

The value of thiamin in the treatment 
of polyneuritis has been studied by Vor- 
hous 'phg diagnosis of polyneuritis 
depended on : ( 1 ) Recurrent attacks of 
pain in peripheral nerve areas in more 


than 1 part of the body; (2) pain of 
more than 1 month’s duration and in 
several attacks; (3) presence of pares- 
thesia and muscle weakness ; (4) neuro- 
muscular tenderness (Valleix’s points), 
and (5) changes in reflexes and reduced 
vibratory sense. The patients were given 
a daily dose of from 3 to 10 mg. of thia- 
min. Seventy-five per cent were treated 
orally, the remainder intravenously. In 
all, 520 patients were observed over a 
period of 5 years with the following re- 
sults: 3 per cent unimproved; 36 per 
cent partially improved ; 61 per cent 
symptom free while under treatment 
Recurrences were frequent as may be 
seen in the following table : 

TABLE I 

Per Cent 
Recurrences 

170 cases followed to 1 year . . 21 

111 cases followed for 1 to 2 years. 71 
95 cases followed for 2 to 3 years. 85 
123 cases followed for 3 plus years 96 

This author believes that certain indi- 
viduals require more vitamin than 
others and that this need is not met by 
what appears to be an adequate normal 
diet. He suggests the term ''Primary 
Hypothiaminosis’' for this group of indi- 
viduals. 

Aring, et state that in severe 

deficiency disease with neuritic symp- 
toms, biopsies have shown marked loss 
and degeneration of myelin sheaths Un- 
der treatment with large doses of thia- 
min, regeneration occurs much more 
slowly than clinical improvement indi- 
cates Experimental work is cited whicli 
suggests that thiamin enhances the trans- 
mission of nervous impulses by inhibiting 
the action of cholinesterase, a humoral 
effect which precedes anatomic change 
These authors believe that thiamin is of 
value only in those cases in which defi- 
ciency is present and offer a table classi- 
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TABLE II 

Principal Causes of Neuritis 


Neuritis 


Generalized Polyneuritis 


Localized 

Neuritis 

Virus 

Bacteriofoxic 

Defidency or 

Chemical 

Mechanical 

Infectious 

Measles 

Focal infections 

Metabolism 

Mercury 

Pressure 

Diphtheria 

Smallpox 

“Rheumatism” 

Pellagra 

Lead 

Tumor 

Tetanus 

Chickenpox 

Erysipelas 

Pernicious 

Silver 

Edema 

Streptococci 

Parotitis 

Scarlet fever 

anemia 

\rsemc 

Arthritis 

Leprosy 

Herpes 

Rheumatic fever Sprue 

Phosphorus 

Fibrosis 


‘Acute febrile” 

Oiorea 

Beriberi 

Methyl alcohol 

Trauma 


‘Acute 

Septicemia 

“ Alcoholic 

Ethjl alcohol 

Saturday night 


Infective” 

Puerperal fever 

neuritis” 

Ethyl iodide 

paralysis 


“Laundry’s” 

Gonorrhea 

“Korsakoff’s 

Trichloroethy- 

Volkmann 


Poliomyelitis 

Meningitis 

psychosis” 

lene 

contracture 


Encephalo- 

Diphtheria 

Pernicious 

Carbon 

Meralgia 


myelitis 

Typhoid 

vomiting 

tetrachloride 

paresthetica 


Epidemic 

Paratyphoid 

Hunger edema 

Trinitrotoluene 



(lethargic) 

fever 

Pregnancy 

Dinitrobenzene 



encephalitis 

Typhus fever 

Chronic colitis 

Triorthocresyl 



Er3rthredema 

1 nfiuenza 

Cancer with 

phosphate 



\cute rahic 

Pneumonia 

cachexia 

Aniline 



myelitis 

Malaria 

Tuberculosis 

Sulfonethylme- 




Relapsing fever 

with cachexia 

than, barbital 




Serum sickness 

Senility with 

Chloral hydrate, 




\cute enteric 

cachexia 

chlorobutanol 




fever 

Diabetes 

Carbon monoxide 



S\philis 

"Uyxedema 

Carbon disulfide 





Hematoporpln - 

Thallium 





nnuria 

Sulfur 





Recurrent 

Emetine 





polyneuritis” 

Gold 





‘ Chronic prog- 

Bismuth 





ressive poly- 

Sulfanilamide 





neuritis” 






Chronic bacil- 






lary djsentery 





f\mg the t^l)e^ of neuritis W'hile some 
iin])rovemeiU has lieen noted by others 
in \arious tvjies of neuritis, the authors 
feel that the ])riinar\ usefulness of thia- 
min is in tile defiaencv or metabolic 
grou|> The\ recommend 50 to 100 mg 
per da} given ])ai eiiteralh in doses of 10 
to 2(> mg If no res])onse is obtained 
in 1 week, further tliiamin therajiy will 
he useless 

Crouf has been treated by thiamin 
injections by Callahan and Ingham^^^ 
with favorable results They used 4500 
to 9000 international units daily 

Vitamin B 2 or G — Man}/ factors have 
been described under this headmgT^^ 
The importance of several of these com- 
ponents m human nutrition is yet to be 


demonstrated However, recent work havS 
definitely linked nicotinic acid with pella- 
gra, and riboflavin with certain mucous 
membrane changes Other fractions of 
importance to the nutrition of laboratory 
animals are a filtrate (])robably paii- 
tothlenic acid according to Jukes and 
Woolley, ct al), and vitamins B*;, B 4 , 
B-, and 

Anemia — The relationshi]) between 
the Bj complex and anemias of the mac- 
rocytic type has been extensively studied 
This relationship is demonstrated in per- 
nicious anemia, s])rue, and pellagra 
Rhoads^^^ and others have recently sum- 
marized this information Interesting 
data has been published by Wintrobe^^^ 
showing that autohzed yeast in doses of 
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15 to 30 grains ( 1 to 2 Gm.) per kilogram 
of body weight per day will produce a 
blood response in patients with pernicious 
anemia Liquid extracts of yeast were 
without effect. Brewer's yeast was more 
effective than baker’s 

Riboflavin — According to DannA^** 
riboflavin has been shown to be closely 
related to cell enzymes and aids in con- 
trolling oxidative processes. It cannot 
be synthesized by the body. Chemical 
synthesis was accomplished m 1934. In 
experimental rats, deficiency was found 
to retard growth and favor development 
of dandruff and cataracts Dogs develop 
a peculiar collapse associated with yel- 
low patches in the liver due to fattj- de- 
generation In humans, Sebrell and 
Butler^ have produced evidence that 
“cheilitis" IS due to riboflavin deficiency. 
This condition is characterized by red- 
ness, desquamation and ulceration at the 
mucocutaneous junction of the lips with 
fissures m the corners of the mouth. It 
IS believed by some that the skin lesions 
(jf pellagra and cheilitis may be closely 
related although the lip lesions may not 
respond to nicotinic acid Spies and the 
Vilters^*’*^ reported that the skin lesions 
of pellagra receded more rapidh on the 
addition of nboflaxin Sydenstricker, ct 
(// A’” describe 5 cases of cheilitis which 
were benefited 1)\ the administration of 
riboflavin These authors used 3 to 60 
mg of riboflavin dailv The parenteral 
route seemed more effectne The le- 
sions were slow in healing and showed 
a marked tendencv to re!a|)se (juickly 
on stop])mg theraj)} d'lieir jiatients were 
pellagrins 

Dermatitis. — This is a frequent find- 
ing m IL deficienc} m ex])erimental ani- 
mals Dann (loc nt,] suggests a com- 
mon dermatupic function in all fractious 
of B^ Lack of 1 component may result 
m the breakdown! of a molecule comiiosed 
of all fractions A large amount of any 


1 factor might overcome deficiency of 
another by mass action. The most im- 
portant fractions in this respect seem to 
be Be and the filtrate factor previously 
mentioned. 

Vitamin Be — This fraction of the B 
complex has been chemically isolated and 
synthesized.^”^ Spies, et a/ reported 
4 patients treated for pellagra and beri- 
beri with synthetic materials who had 
continued symptoms consisting of nerv- 
ousness, insomnia, irritability, abdominal 
pain, w^eakness and difficulty in w^alking 
Within 4 hours after subcutaneous ad- 
ministration of grain ( 50 mg. ) of 
synthetic Be in salt solution, there w^as a 
dramatic response and wdthin 24 hours 
the symptoms had disappeared. 

Chemically, this material is a derivative 
of pyradine and is closely related to nico- 
tinic acid, Birch^”*^ suggested that a 
possible physiologic function of this sub- 
stance is the utilization of the unsaturated 
fatty acids 

Nicotinic Acid — This substance has 
been shown to be a specific cure for 
most of the symptoms and signs of pel- 
lagra Spies and his co-workers and 
others have done exhaustive studies in 
this field recently reviewed in publica- 
tions by the former 

In typical pellagra, one of the early 
signs lb the characteristic glossitis, later 
followed by stomatitis, gingivitis, and 
pharyngitis Nausea, vomiting, jityalism, 
and diarrhea ma\ appear Anorexia, al)- 
(kjiinnal distention, jiain, and discomfort 
are common s\m])toms Dcnnal lesions 
ma\ occur on an\ jiart of the skin but 
are commonest on the dorsa of the liands 
and feet, axillae, elbows, WTists, knees, 
beneath the breasts and in the perianal 
diea \t first, the affected area is erjth- 
einatous and nia> burn or itch se\erel\ 
Bullae and \esicles may develop Later, 
the color becomes darker and clestjuania- 
tion begins These lesions are usual!} 
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symmetrically distributed and sharply 
demarcated. Pigmentation usually fol- 
lows healing. Psychoses are frequent and 
may consist of confusion, loss of mem- 
ory, disorientation and confabulation. 
Peripheral nervous symptoms are often 
present and consist of burning, numbness, 
and tingling, and alteration of reflexes 
( polyneuritis) . 

Adequate dosage of nicotinic acid 
results in marked changes in all the 
above symptoms and signs within 24 to 
72 hours, except those due to peripheral 
neuritis which requires additional vita- 
min Bi (thiamin). The required dosage 
is variable but Spies {loc. cit.) suggests 
7^2 grains (5CXD mg.) daily divided into 
grain (50 mg.) oral doses Smaller 
amounts may suffice. Parenterally, total 
daily dosage varies from % to 1% grains 
(40 to 80 mg.) in physiologic salt solu- 
tion given intravenously The authors 
stress the importance of an adequate diet 
as soon as it can be tolerated This pro- 
gram should include liberal amounts of 
lean meat, milk, and eggs In the absence 
of such food, the use of 2^j ounces (75 
( .111 ) of brewer’s yeast dailv is sug- 
gc'.ted as a supplement In pellagrins 
\\llo^e diet cannot be appreciably im- 
Iinned, the authors advise continued 
ridniinistration of •*4 gram (50 mg) of 
nicotinic acid 10 tunes dail\ , thiamin 
chloride, gram (10 mg ) twice daily, 
and riboflavin, ^12 gram (5 mg.) once 
daiK ( )ral administration is preferred 
exccqit m the severely ill. 

.Spies, et al (loc ciP } explain the 
physiologic activity of these substances 
I thiamin In drochloride, nicotinic acid 
and riboflavin) on the basis of their 
being components of important intracel- 
lular enzymes The final information re- 
garding the nature and functions of these 
enzymes is not yet at hand. 

Since the original work on nicotinic 
acid, many synthetic compounds have 


been tested for their effectiveness in 
treating pellagra. Spies and his co-work- 
ersi'S'S have reported experiments with 4 
compounds closely related to nicotinic 
acid (pyridine carboxylic acids), none 
of which was very satisfactory. Two 
related compounds (pyrazine carboxylic 
acids) were found to be effective and 
did not produce the vasomotor symp- 
toms sometimes seen with nicotinic acid. 

Elvehjem^®® states that evidence has 
been found suggesting the possible im- 
portance of another factor in the B 
complex, factor W, in the treatment of 
pellagra. A more rapid response to nico- 
tinic acid may be obtained by the addition 
of this material obtained from liver 
extract. 

Vitamin G 

Sources ; 

] Citrous fruit, tomato and raw cabbage 
juice, strawberries, water cress, etc 

2 Cevitamic acid 
Requirements • 

Six hundred to 1200 international units 
(30 to 60 mg cevitamic acid), 
S\.\iPioMS AND Signs of Deficiency. 

Scurvy Spongy bleeding gums, hemor- 
rhagic tendencies, sore and swollen 
joints, delayed wound healing, increased 
capillary fragility, edema 
L.m s\TivE Factors 

1 Insufficient intake 

2 Faulty absorption (achlorhydria, enteri- 

tis). 

3 Increased demand (fever, infections) 

4 Increased excretion (renal threshold) 
Diagnosis ■ 

1 History and physical examination 

2 Urinary excretion with or without test 

doses 

3 Blood cevitamic acid (normal 0 7 to 13 

mg. per cent) 

4 Capillary fragility 

5 Intradermal test 
Treatment 

Thirty to 1000 mg per day by mouth or 
intravenously. 

The primary function of vitamin C 
has to do with maintenance of normal 
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intercellular cement substances of en- 
dothelial tissues. Daily requirements 
have been variously estimated at from 
600 to 1200 international units (% to 1 
grain — 30 to 60 mg. — cevitamic acid). 
Deficiency results in bleeding tendencies 
probably dependent upon increased ca- 
pillary fragility. Severe deficiency causes 
the typical picture of scurvy with spongy 
bleeding gums, subperiosteal hemor- 
rhages and edema. Delayed wound heal- 
ing has been described. 

Synthesis of ascorbic or cevitamic 
acid in 1933 has made possible extensive 
studies of its importance in various dis- 
ease states, as well as studies of the 
various food sources. Spellberg and 
Keeton^'^'^ summarize recent experimen- 
tal work as indicating that : ( 1 ) Ascorbic 
acid is excreted in the urine in its re- 
duced state in most persons. The amount 
of excretion depends upon intake and in 
normals it exceeds a minimum of 34 
grain (20 mg.) in 24 hours. (2) The 
normal blood level of ascorbic acid is at 
least 0 7 to 0 9 mg. per cent. (3) Stor- 
age occurs in most body tissues. The 
degree of such storage is indicated by 
the result of saturation tests A normal 
person should excrete at least 30 per 
cent of a 93'4 grain (600 mg.) dose in 
24 hour^ After saturation of body tis- 
sues b\ large doses, 75 per cent of any 
test (lose should be excreted in the urine 
l•■el)rlle conditions may alter these tests 
since there is often decreased excretion 
not dependent on decreased intake 

These writers studied vitamin C me- 
tcibolisni in a \arietv of conditions 
Previous work has shown that while 
patients with clinical scunw have low 
blood and urine concentrations, tlie same 
levels may be found in persons without 
Signs of scurvy. These authors found 
that studies of basal urinary excretion 
were unreliable probably because of 
varying degrees of saturation and vari- 


able renal thresholds. Tests of degree 
of saturation are necessary for proper 
interpretation. For the diagnosis of 
scurvy these writers believe one must 
demonstrate a lowered renal threshold 
for ascorbic acid and extreme depletion 
of body stores with delayed saturation 
on large doses of vitamin C. 

The value of vitamin C tolerance tests 
in hemorrhagic states is discussed. Oc- 
casionally the differentiation between 
purpura and scurvy is very difficult. 
Here the saturation test may be of value 
although it must be remembered that a 
patient with purpura may also be vita- 
min C deficient. 

In hyperthyroidism there may be al- 
teration in vitamin C metabolism re- 
sulting in disturbed saturation tests. 
Apparently the demand for this vitamin 
is greatly increased by the greater met- 
abolic activity so that excretion of test 
doses is lowered even though blood leveis 
become normal. Decreased excretion of 
test doses was also noted in cases with 
malignant tumors. In fact, this finding 
was so consistent that the authors sug- 
gest its use in diagnosis. In 3 cases with 
suggestive findings of carcinoma but 
with normal vitamin C tolerance tests, 
cancer was later disproved. In cases 
with carcinoma there was always less 
than 75 per cent excretion of test doses 
after saturation. In leukemia there is 
also increased utilization. 

A study of peptic ulcer patients indi- 
cated that deficiency occurs after follow - 
mg the Sippy program for 3 weeks 
This may be of importance in producing 
delayed healing and may favor hem- 
orrhage It was found that administr.i- 
tion of alkalis lowered urinary excretion, 
possibly because of increased storage 
No disturbance of vitamin C balance w as 
found in association with hepatic cir- 
rhosis. 
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A possible relation between vitamin C 
deficiency and jailing vision was indi- 
cated by the studies of Bouton.^^^ He 
determined 24-hour excretion, blood 
levels and response to a test dose in a 
group of employees and patients in a 
state hospital. Those with ''aging eyes'' 
were treated with ascorbic acid. Im- 
provement was noted m 2 weeks in those 
without definite cataracts 

The effect of vitamin C on bacterial 
toxins and various viruses has been 
noted by many. Jungeblut^'^^ cites pre- 
vious work showing in vitro neutraliza- 
tion of vaccinia virus, herpes virus, 
rabies virus, foot and mouth disease 
virus, tobacco mosaic virus, bacteri- 
ophage, diphtheria, tetanus, dysentery, 
staphylococcus and anaerobic bacterial 
toxins The effects of vitamin C in vivo 
in this connection have not been encour- 
aging The author reports studies with 
the virus (;f anterior polioniychtis Neu- 
tralization occurred in vitro but in mon- 
keys the results were variable. After 
preparation with adequate vitamin C 
many monkevs escaped evidence of m- 
fectaai after intracerebral doses of virus. 

\ it<imin C has proved of value in 
treating; lead poisoning, according to 
and his co-workers It 
was found tluil jiatieiits with chronic 
{jlunibisni unproved with addition of 
ascorliic acid In test tube experiments 
it was found that vitamin C reacts with 
lead ions to form poorly ionized com- 
pounds which <ire less toxic than lead 
itself Thirty-four patients with chronic 
lead p(jisoning were treated with 1% 
grains ( 100 mg ) of ascorbic acid daily ; 
half of this group also received calcium 
In the patients on vitamin C alone, im- 
provement was noted both clinically and 
by laboratory tests These changes were 
more marked in this group than in those 
receiving calcium It was found that 
patients with lead poisoning excrete less 


vitamin C than normals, and also that 
less lead was found in the urine of these 
patients receiving vitamin C treatment. 
The authors suggest that this is addi- 
tional evidence that vitamin C combines 
with lead to form a poorly ionized salt. 
The decreased urinary excretion of lead 
m this treatment may be explained by 
increased fecal excretion resulting from 
increased hepatic excretion of lead in the 
bile, although evidence supporting this 
hypothesis is not offered. 

Vitamin D 

Sources • 

1 Some fish, eggs, milk, meat products 
2. Fish liver oils, viosterol 

Requirements 

1. Infants — Three hundred to 400 inter- 

national units per day 

2. Adolescents — Three hundred international 

units per day 
3 Adults — Uncertain 

Lactation and Pregnancy — Eight hun- 
dred or more units 

Symptoms and Signs of Deficiency 

Rickets, infantile tetany, osteomalacia, 
dental caries 

CaUSAIIVE F \C lORS 

1 Insufficient intake 

2 Increased metabolism (pregnancy) 

3 Lack of absorption (biliary disease, 

celiac disease) 

Diagnosis 

1 History and physical examination 

2 Blood calcium, blood phosphate, serum 

phosphatase 

3 X-rays of bones 

Treatment 

1 Cod liver oil 300 to 600 units (up to 

50,000 in severe rickets) 

2 Ergosterol 600 to 1000 units 

3 Ultraviolet irradiation 

4 Adequate calcium and phosphorus intake 

This fat soluble vitamin is necessary 
for the absorption of calcium and phos- 
phorus and their deposition as bone. In 
growing children the demand is undoubt- 
edly greater than in adults except under 
unusual conditions. The minimal anti- 
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rachitic requirements probably range be- 
tween 300 and 1000 international units. 
For therapeutic purposes in Infants, 
much larger doses have been recom- 
mended. Park^^^ states that daily doses 
of 50,000 units may be given for rapid 
healing m advanced rickets. 

The efifect of large doses of vitamin D 
in arthritis has received considerable 
study. Steinberg^®" reports detailed 
studies on 40 cases given 200,000 to 
500,000 units per day. Improvement was 
noted in about 50 per cent of 29 cases 
of atrophic arthritis and in about 30 
per cent of 7 cases of hypertrophic 
arthritis. Determination of serum cal- 
cium showed a lowering of high levels 
and a raising of low levels by these large 
doses of vitamin D. There was no corre- 
lation between clinical results and blood 
calcium levels. 

Vitamin E 

Synthesis of this vitamin was re- 
ported in 1938 by Karrer.^'^^ Formerly 
wheat germ oil was the most potent 
source. In animals there is considerable 
evidence that deficiency results in pre- 
mature separation of the placenta with 
abortion To date the evidence in hu- 
mans is meager, but \V)gt-Miller, Shute 
and others^ report marked success of 
vitamin E administration in cases of 
habitual abortion. 

Vitamin K 

Sources 

L Alfalfa, liver, fi^h meal, egg yolk, etc 

2 Synthetic vitamin K , phthiocol 

Reqi irements 
Unknown. 

Symptoms and Signs of DEFlcIE^cv 

Hemorrhagic tendency, particular!) in 
jaundiced states 
Decreased blood prothrombin 

Ca u s Factors * 

1 Faulty absorption due to lack of bile in 
intestines. 


2. Insufficient intake. 

3 Liver function ? 

DlAGNtlhlS 

1. DeterminatuHi of blood prothrombin. 

2 Abnormal bleeding in jaundice 

Treatment (Snell, et al ) : 

1 Prophylaxis in jaundice — Two to 6 cap- 
sules of 200 mg. of alfalfa concentrate , 
1 to 2 Gm bile salts 

2. In bleeding or reduced prothrombin — One 

to 2 Gm alfalfa concentrate; 2 to 4 
Gm bile salts, via duodenal tube if 
necessary 

3. Intramuscular injection — Five to 10 mg 

synthetic vitamin K. 

Since the original clinical reports of 
the value of vitamin K in hemorrhagic 
states associated with jaundice were 
made by Warner, et and Butt, 

et in 1938, there has been active 

investigation of this phenomenon, Snell 
and Butt^"^- have recently reviewed the 
progress of these studies 

Chemistry — Almquist and Klose,^^^ 
and Dam, cf have produced a 

purified oil which they believed to be 
practically pure vitamin K. Other closely 
related substances have been obtained 
from alfalfa and putrefied fish oiF^^ and 
from cultures of the Mycrobacterium 
tuberculosis This latter substance, 
phthiocol, has been synthesized and 
found to be eflfectne. l"rom this infor- 
mation, these and other w^orkers^"*'^* 
have evolved the following structural 
formula for \itaniin K 2 methyl-3 
phytyl-1-4 naphtha quinone Synthesis 
of this compound was reported by the 
latter writers 

Determination of Deficiency — Clin- 
ical determination of \itamin K defi- 
ciencies depends ufjon the measurement 
of pn>thrombm The method of Quick is 
generally accepted for clinical purposes. 
Smith, et have suggested a sim- 

pler technic which m their hands was 
acceptable This consists of comparing 
the clotting time of normal blood to that 
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of the patient after adding thrombo- 
plastin to each. The result is expressed 
in the percentage of the normal clotting 
time. 

Causes o£ Deficiency — Prothrombin 
deficiency (hypoprothrombinemia) which 
is apparently dependent upon an inade- 
quate supply of vitamin K may occur 
m a variety of conditions. Snell and 
Butt ^®2 have summarized this data as 
follows: (1) Inadequate dietary intake; 
(2) newborn infants, (3) inadequate in- 
testinal absorption due to {a) lack of 
bile due to faulty secretion, {b) biliary 
obstruction, (c) intestinal lesions such 
as obstruction and short-circuiting oper- 
ations, (4) hepatic injury. Experimental 
work has shown that liver injury or 
removal results in lowered prothrombin 
levels. If the liver function is sufficiently 
impaired, administration of vitamin K 
and bile salts may not result in improve- 
ment, indicating that the liver is neces- 
sary m the formation of prothrombin. 

Administration — The amount of vita- 
min K required m any given case has 
not been determined Smith, ct al 
point out that some of the vitamin is 
manufactured b\ intestinal bacteria and 
some IS normally present in the <liet 
The feeding; of bile salts alone may re- 
store the blood levels to normal in .some 
eases hlore rapid recovery is obtained 
In fhe vitamin in some form 

These writers advise the daily use of 
extract from 10 to 13% ounces (300 to 
400 Gin ) of alfalfa meal and at least 
an ounce (30 Gm ) of bile or its equiva- 
lent m bile salts. On this program a 
maximal response should be obtained in 
from 3 to 5 days (Commercial vita- 
min K preparations include' “Klotogen,” 
.■\bbott Laboratories, North Chicago, 111 , 
and “Cerophyl,” Cerophyl Laboratories, 
Kansas City, Mo.) Butt, et a/ ,200 
advise the preoperative administration of 
2 to 6 capsules containing about 3 grains 


(200 mg.) of alfalfa concentrate and 15 
to 60 grains (1 to 4 Gm.) of bile salts 
daily for 2 to 5 days. In patients show- 
ing marked reduction in prothrombin 
larger doses are advisable. Administra- 
tion by duodenal or common duct T tube 
may be necessary. In these cases a solu- 
tion is made of % to 1 dram (2 to 4 
Gm.) of bile salts in 8 to 16 ounces (250 
to 500 cc.) of warm physiologic salt 
solution or tap water. To this is added 
15 to 30 grains (1 to 2 Gm.) of alfalfa 
concentrate and the solution adminis- 
tered slowly through the tube. One such 
dose, as a rule, will restore the prothrom- 
bin level to normal, although it may have 
to be repeated. Stewart and Rourke^®- 
use a mixture consisting of 7 grains 
(045 Gm ) sodium glycocholate, 7 
grains (045 Gm.) sodium taurocho- 
late and 1% grains (0.1 Gm.) of extract 
obtained from 6% ounces (200 Gm ) 
fresh spinach. The daily dose used by 
the.se writers was 18 grains (1.2 Gm.) of 
this mixture. They also advise the use of 
13% ounces (400 to 600 Gm ) of carbo- 
hydrate daily, either by mouth or vein. 

Attempts have been made to admin- 
ister vitamin K by parenteral routes 
Snell, ct a/,1*’- report results of their 
own and others following intramuscular 
injection As a rule the response to this 
procedure is slow and these writers feel 
that peroral administration is still prefer- 
able if possible. 

Intravenous inj’ection of synthetic 
compounds having antihemorrhagic ac- 
tion has been reported by several work- 
ers Smith, et a/,i*’** report 1 case 
treated by a 0 2 per cent solution of 
phthiocol intravenously and Butt, et 
at treated 9 patients with intravenous 
injections of a solution of synthetic 
phthiocol. Neither report notes any un- 
toward effects. In all instances the 
prothrombin level was increased by the 
procedure. SnelR^^ reports 10 patients 
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treated with another synthetic compound, 
1,4- dehyd roxy - 2 - methy I-3-naphthalde- 
hyde (supplied by Dr. E. A. Doisy of 
St. Louis). Intravenous injection of 5 
to 10 mg. of this preparation reduced 
prothrombin times and was without un- 
toward reactions. 
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HEMATOLOGY 

By William Damesiiek, M.D. 


BLOOD-FORMING ORGANS 

Schiillen has stated that study of the 
bone marrow at biopsy may be consid- 
ered as the “hochschule” of hematolog- 
ical obser\ation of the peripheral blood 
In other words, ab the Reviewer has fre- 
quently stated, the blood simply re- 
flects the reaction^ of tlie blood-forming 
organs, principall\ the marrow' In many 
L<ises, it reflects pooii\ or inadequately 
the conditions withmthe imirrow cavi- 
ties \\ hether this is the c<ise or not, 
it l)ec( lines of definite \<ilue to under- 
stand wlnil IS “behind” the blood picture, 
< 111(1 this the ex<imin«''ilion of the marrow 
helps Us to d(j. 

Study of the marrow has been greatly 
facilitated in recent \ears by sternal 
puncture wath use of a needle similar to 
that used in lumbar puncture The tech- 
nic IS simple, readily mastered, and the 
preparations obtained are excellent, pro- 
viding certain precautions are observed 
The needle must be introduced into the 
marrow cavity ( a sensation of ''give’’ is 
felt) ; the marrow ‘‘juice” should come 
up into the syringe freely with very little 
suction, only a very small amount of 
material should be sucked up (about 0 S 


cc.) to avoid too much dilution with 
blood; smears should be made carefully 
and gently on specially cleaned slides 
and stained with Wnght-Giemsa 

Proper identification of cells and inter- 
pretation of marrow pictures may both 
be mastered by assiduous practice, pro- 
vided the observer realizes the limita- 
tions of the method From the diagnostic 
standpoint, sternal puncture is especially 
\aluable in cases wnth “p^^"^^yfopenia”— 
i c , those w^ith <inemia, leukopenia, 
thrombocytopenia f representing a reduc- 
tion m the 3 marrow elements) In such 
cases, wFich are often diagnostic puzzles, 
the blood picture may be identical though 
the marnw may be the seat of highly 
dissimilar conditions Aplasia ; GauchePs 
infiltration, lymphosarcoma and leuke- 
mia. Of these the commonest by far 
m our series has been leukemia (aleu- 
kemic). P Vogel and 1". A Bassen^ 
report their experiences with this pro- 
cedure in infants and children They 
used a half -inch, 18-gauge lumbar punc- 
ture needle for children over 1 year of 
age and a 20-gauge, one-quarter inch 
needle for infants under 1 year ; no anes- 
thesia was necessary. The puncture was 
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useful as a diagnostic aid in cases of 
atypical anemia, leukemia, and in making 
a positive diagnosis in cases of Gaucher’s 
disease and malignancy. 

Physiologic relationships between the 
blood and the bone marrow are of in- 
terest even when there is no question of 
diagnosis. An interesting study is that 
of M. Ungricht^ who studied the rela- 
tionships of the reticulocytes of blood 
and bone marrow The marrow reticulo- 
cytes outnumbered those of the blood in 
all normal and abnormal conditions ex- 
cepting only that of congenital hemolytic 
jaundice. Interpretations relating to the 
delivery and maturation of the reticulo- 
cyte are made. 


BLOOD CELLS 
Red Blood Cells 

The use of the blood groups for the 
determination of paternity is receiving 
increasing attention By using the ordi- 
nary blood groups — O, A, B, AB — 
paternity can be disproved in only a 
small percentage of cases With the de- 
\elopment of knowledge regarding the 
M and N blood t\pes ( Landsteiner and 
r^e\ine ), great impetus was given to this 
furm of testing and it is now possible by 
the combined use of both the ordinary 
and the and N types, to dispro\e 
paternity in 33 to 40 per cent of all cases 
The most difficult part of the procedure 
IS the jirejiaratiou of <inti-.M and anti-X 
testing thuds This subject has been 
thoroughh covered by I Davidsohnand 
I. Rosenfeld,’’ specific directions for 
proper preparation of serum being given 
It is hoped that more ."States besides New 
York and Wi.sconsin will pass suitable 
laws making blood grouping tests obliga- 
tory in cases of doubtful paternity. 

An interesting method for the study 
of the lifetime of the erythrocyte is pre- 


sented by H. J. N. Dekkers^ who trans- 
fused recipients with compatible blood 
but with different M and N groups. By 
performing "direct- differential -aggluti- 
nation tests” with anti-M and anti-N test 
sera, Dekkers showed that the transfused 
red cells gradually disappeared in about 
2 to 3 months. 

A. L. Florman and M. M. Wintrobe® 
in describing 3 families with elliptical red 
cells point out that these cells are com- 
monly found in anemic, and to some 
extent in normal individuals. They ap- 
pear to be without definite significance. 

E. H. Falconer® studied the clinical 
significance of punctate basophilia in the 
erythrocyte. Of chief importance was the 
setting up of standards for the appear- 
ance of stippled red cells in normal indi- 
viduals. those with miscellaneous condi- 
tions, and those wfith lead poisoning. 
Jenner-Giemsa stain was used and about 
5000 red cells observ’ed for stippling. The 
normal group had a mean punctate 
basophilia of 92 cells per million red 
cells. The miscellaneous group averaged 
363 per million red cells. In various 
types of anemia not due to lead the mean 
stippled count was from 2000 to 27,000. 
In 8 workers exposed to lead but free 
of Minptoms the average stippled count 
wah 2100 per million red cells. Thus, 
stippling of the red cells, although com- 
mon in le.id poisoning and often diag- 
nostic, IS not jiathognomonic of this con- 
viition but niav occur in various states, 
jiarticularlv those associated with anemia 

The sedimentation rate continues to 
receive much attention There is still 
some discussion regarding the tvpe of 
test to use. Ham has compared them 
carefiillv and concludes that the Ruurke- 
Er>iiti'}ie test using heparin and cor- 
recting for cell volume is the most accu- 
rate However, most writers agree that 
the simpler ITestergren test using citrate 
is adequate enough for clinical work. 
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Thus A. Hambleton and R. A. Chris- 
tianson'^ state “Alleged improvements 
upon the Westergren sedimentation 
method have been presented which 
appear theoretically correct, e g , correc- 
tion for cell volume, the use of heparin 
m place of citrate, and graphic methods 
of recording the results Instead of mak- 
ing the test more valuable, these changes 
ha\ e the reverse effect, either by leading 
to results of less clinical value, or by 
making the test more tedious to perform 
or less clear to interpret without increas- 
ing its clinical value. Hence it is recom- 
mended that the Westergren method, by 
reason of its simplicity, reliability and 
priority, should be adopted as the stand- 
ard method of performing the sedimenta- 
tion test ” N. H. Schuster® comes to 
the same conclusions, although she con- 
cedes that for special cases and research 
work the blood count may be adjusted 
to a standard concentration. J. W. Cut- 
ler. F. R. Park and B S. Herr® pointed 
out the great importance of changes in 
the Serum ujion the rate of sedimenta- 
tion A “fist” serum from a severe 
infection results in quick aggregation of 
roule.iux ,ind a rapid sedimentation even 
wlien normal red cells .ire substituted in 
I he test .^erum changes are far more 
inijiorf.int, they beliece, than concentra- 
tion of red blood cells Henry Bunting^® 
h.is shown that the tendency to form 
rotile.iux IS greatly retarded in sickle-cell 
.memi.i with resultant great slowing of 
the sedimentation rate. The correlation 
of the sedimentation rate with blood 
tihnnogen w'hich has been stressed by 
Liilhgan has recently been criticized by 
M. W. Ropes, Elsie RossmeisP^ and 
Walter Bauer, who noted many excep- 
tions to this correlation. 

The various devices for estimating the 
dimensions of the normal and abnormal 
red cell are by now well known and 
coming into increasingly common usage. 


These are the mean cell diameter, mean 
cell volume, mean cell thickness, mean 
corpuscular hemoglobin concentration, 
etc. Of these, the mean corpuscular vol- 
ume has come into general use in the 
differentiation between normocytic, mi- 
crocytic, and macrocytic anemia By 
means of the Heller and PauP^^ oxalate 
mixture, blood is prevented from clotting 
and centrifuged to complete packing in 
Wintrobe hematocrit tubes. The hema- 
tocrit reading multiplied by 10 and 
divided by the red cell count in millions 
gives the mean corpuscular volume (M 
C V.) of the erythrocytes in cubic 
micra A M. C. V. of 84 to 94 (100) is 
normocytic , below 80 is microcytic ; 
above 100 in macrocytic. K. Kato^^ 
created an ingenious triaxial correlation 
chart which correlates the color index, 
the volume index, and the saturation 
index With use of this chart, it is pos- 
sible. Kato states, to make “an accurate 
hematologic classification of all types of 
anemia, so essenli.al a foundation for 
rational therap\ ” In addition, Kato 
gives simplified ec|uations for calcula- 
tions of \oIume and saturation indices 
The chief value of the various indices, 
aside from the intellectual diversion they 
might gi\e, rests m the assistance they 
give for the therapy of anemia (q v) 
In infants, where venous blood is so 
difficult to obtain, the use of a “com- 
bination microhemopipette” has been ad- 
v'ocated by K Kato^- for the determina- 
tion of hemoglobin, hematocrit, sedimen- 
tation rate, fragility test, as well as for the 
accurate measurement for other purposes 
of small quantities of blood. 

Cyanosis of Sulfanilamide Ther- 
apy — A great deal of discussion has oc- 
curred regarding the character of the 
cyanosis which develops so commonly 
during sulfanilamide therapy. This was 
carefully studied by J. S Harris and 
H O Michel Methemoglobin, in 
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quantities demonstrable by the hand 
spectroscope (5 per cent or over), was 
found in the red cells of 58 per cent of 
476 patients; sulfhemoglobin in 7.8 per 
cent. The extent of methemoglobinemia 
was found to correlate with the blood 
sulfanilamide concentration. Individual 
variation in methemoglobinemia might 
be influenced by various factors inherent 
ill the body; it was commoner in the 
young. The postulation was made that 
an active substance which was produced 
in the course of sulfanilamide metabo- 
lism caused the production of methem- 
oglobin and sulfhemoglobin 

This theory’’ was subjected to investi- 
gation by J. S. Harris Animal tissues 
v\ ere incubated with sulfanilamide in the 
presence of hemoglobin Sulfanilamide 
itself failed to result in the development 
of methemoglobin, but in the presence 
of animal tissue, another substance was 
formed which caused the development of 
the inactive pigment. David Campbell 
and T. N. hlorgan^^ concluded that the 
cyanosis of sulfanilamide and sulfapyri- 
dine was invariably due to the presence 
of either met- or sulfhemoglobin Methy- 
lene blue was found to be effective in 
causing the rapid disappearance of the 
lyanosis by' conv'erting the methemoglo- 
1)111 to hemoglobin The methylene blue 
was gnen either intramuscularly (6 
grains —400 mg ), intravenously 
grains--! 50 mg ). or by’ mouth (15 
grains — 1 Cm ') 

White Blood Cells 

In a series of papers, E E Osgood 
<md collaborators^*^ discuss the total, dif- 
ferential and absolute leukocy'te counts 
and sedimentation rates of ( 1 ) healthy 
children 4 to 7 years of age, (2) healthy 
children 8 to 14 y’ears of age, (3) healthy’ 
adolescents IS to 18 years of age, (4) 
healthy persons 19 years and over In 
the adult group, it was found that the 


proportion of lymphocytes was higher 
and that of the polymorphonuclears lower 
than in textbook figures. The develop- 
ment of normal standards is necessary 
in the study of acute infections, just as a 
thorough knowledge of the blood in acute 
infections is necessary before the blood 
pictures from leukemoid and leukemia 
reactions can be appraised. 

The blood picture and sedimentation 
rate were studied in low grade chronic 
illness by M. H. Slikes.^'^ Most of the 
patients were ambulant. One-half had 
chronic sinusitis and the rest had such 
abnormalities as nasal congestion, post- 
nasal discharge, etc. Such other condi- 
tions as chronic bronchitis, colitis, pros- 
tatitis, “rheumatism,” etc., were present. 
The immature polymorphonuclear cells 
(in this study classed as “nonfilament 
cells”) were increased in practically all 
cases ; as symptoms increased the ratio 
of nonfilament to filament cells in- 
creased. hlore than 80 per cent of the 
sedimentation rates were abnormal. It 
was shown that the blood smear exam- 
ination w’as a more sensitive indicator of 
the presence of disease than the sedimen- 
tation rate, although the latter, because 
of Its lack of sensitivity, might be more 
significant 

M W Brachen^® studied the prog- 
nostic significance of the eosinophils in 
pneumonia Early in the disease, if se- 
\ ere, the eosinophils are absent ; th^ 
appearance of eosinophils may precede 
clinical improvement or other hemato- 
logic evidence 

The laboratory diagnosis of infectious 
mononucleosis is discussed bv A. G 
Foord and E. M Butt The Reviewer 
emphatically agrees with these w'riters in 
their statement that only a small propor- 
tion of the actual number of cases which 
occur are properly diagnosed. Perhaps 
this is not of outstanding importance, 
since all cases recover, but from the 
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standpoint of diagnosis of continued 
fever, leukemia, and abdominal pain, it 
is essential to know the disease and make 
the diagnosis. The condition is most 
often seen by the general practitioner 
who has the opportunity of bringing it 
to light. Generalized adenopathy, splen- 
omegaly, a characteristic blood picture, 
and a serum test (the heterophile ag- 
glutination test) should all be sufficient 
to make the diagnosis. The peculiar, 
abnormal lymphocytes of the disease are 
well described by Foord and Butt, who 
also give an extended discussion of the 
sheep-cell agglutination test. Positive 
tests are usually found as early as the 
fifth day, and a normal titer is reached, 
according to Davidsohn in an average 
of 119 days. Clinical recovery is rapid — 
a matter usually of 2 to 4 weeks; com- 
plete hematologic recovery may take 60 
to 90 days ; complete serologic recovery 
IS slowest. 

L\ mphoblasts, the most primitive lym- 
phoid cells, are occasionally seen in 
the disease, although usually the blood 
IS more abnormal and heterogeneous 
than primitive H Bowcock-*’ reports 
the presence of mitotic blasts in 3 cases 

The Lymphocyte- — The function of 
the hm])hoc\te h.is for many years 
eluded numerous investigators Tn a very 
interesting study A K Rich, ]\I. R. 
Lewis and ]\1 Wintrobe-^ effectively 
showed by supravital motioii-])icture 
studies that the kirge cell of acute splenic 
tumor and of the regional lymiihadenop- 
athy of acute infections was an early or 
enlarged lymphocytic cell and not a 
monocvte or histiocvte They pointed 
out that enlargement of spleen or 
lymph nodes was frequently nonspecific 
and noninfectious (allergy, horse serum, 
etc.). Because of the great lymphocytic 
hyperplasia, it was suggested that lym- 
phocytes might have something to do 


with the formation of antibodies to for- 
eign protein. 

Agranulocytosis — The cases of 
agranulocytosis reported during the past 
year deal mostly with reactions to sulfa- 
nilamide and sulfapyridine. This com- 
plication appears not infrequently. A 
definite leukopenia of 4000 or under, 
particularly with sulfapyridine, should 
be the signal for discontinuance of the 
drug. When complete agranulocytosis 
occurs, the prognosis is exceedingly 
grave. I. L. Cutler and E. J. Crane^s 
report a recovered case following the use 
of transfusions and daily injections of 
% ounce (20 cc.) of pentnucleotide. A 
case occurring after sulfapyridine admin- 
istration was treated by M. E. Suther- 
land23 transfusions ; also with re- 
covery One of the transfusions was 
preceded by the induction of leukocytosis 
in the donor by the intramuscular injec- 
tion of 30 minims (2 cc ) of veterinary 
nuclein , ' during the period of dropping 
leukocyte count, the administration of 
both pentnucleotide and liver extract 
wa.s w’lthoiit effect V B Dolgopol and 
H hi Hobart-'^ report 2 cases of granu- 
locytopenia and 3 of definite leukopenia 
which occurred m a relatively small 
senes of cases of iiertussis and pneu- 
monia treated with sulfapyridine. There 
was 1 death, associated with the develop- 
ment of aplastic anemia. The possibility 
IS .suggested that the large dosage of drug 
Used m these cases might have been at 
least p.irtly responsible N. Rosenthal 
and P. Vogel-^ reported 3 cases of 
granulocytopenia in children following 
the administration of sulfapyridine In 
the first case, which recovered, the mon- 
ocyte percentage was 30 Transfusions 
and liver extract were given The other 
2 cases died. Rosenthal and Vogel state 

* Ten cc of whole boiled milk intramuscularly 
will also result in a well-marked leukocytosis in 
about 1 to 2 hours 
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that it is important to follow the bone 
marrow (sternal puncture) as well as the 
blood picture in children who are receiv- 
ing sulfapyridine for a prolonged or 
intermittent period. A definite reduction 
in the cellular content of the marrow 
should call for caution in the further use 
of the drug. 

It has been the Reviewer’s experience 
that the most severe reactions have oc- 
curred in those cases in which for some 
reason the drug is discontinued for a 
period and then resumed. During the 
first administration, it is possible that 
the body becomes sensitized to the drug 
with resultant “shock reaction” on the 
part of the marrow on readministration 
and agranulocytosis. It has become 
pretty well established that agranulocy- 
tosis represents a sensitization phenome- 
non on the part of the bone-marrow 
leukocytes to various chemicals, particu- 
larly those containing the benzene ring 
It is also possible that very large dosage 
of various drugs might of themseKes, in 
a nonsensitized person, result in a hypo- 
plasia of the marrow leukocytes with 
resultant granulocytopenia. This is borne 
out in certain animal experiments of 
E. JM Butt, A. M Hoffman and S X 
Soil Dogs given large doses of amido- 
pyrine over a long period of time devel- 
oped a toxic hypoplasia of the marrow 
w ith leukopenia. The importance of 
discontinuance of the drug on the ap- 
pearance of definite leukopenia is ob- 
vious Daih' leukocyte counts are 
indicated. 

r^eukenioid reactions are occasionally 
seen, and the possibility exists, as 
Rohr-" has pointed out, that in certain 
instances leukemia mav develop One 
wonders whether individuals who have 
become sensitized to these drugs might 
not on some future occasion develop a 
leukocytic disease when the same or simi- 


lar drug is administered for another in- 
fection. 

Treatment — The treatment of agran- 
ulocytosis is generally conceded to be 
very unsatisfactory. Transfusions, liver 
extract, yellow bone-marrow extract, 
pentose nucleotides, adenine sulfate, 
x-ray therapy — all have their adherents 
but none has been definitely shown to 
be specific. H. Jackson, Jr., and T. J. G. 
Tighe^® analyzed 396 cases recorded in 
the literature since 1933. The mortality 
in 75 untreated cases was 78 per cent. 
Neither transfusions nor x-ray therapy 
appeared to alter the mortality rate. 
There was an equivocal reduction (to 
62 per cent) in 26 cases treated with 
adequate amounts of liver extract. They 
found that treatment with yellow bone- 
marrow extract, leukocytic cream or 
adenine sulfate had not been widely 
enough reported to permit any accurate 
conclusions as to their worth; however, 
these measures were considered to be 
worthy of further trial. The mortalitj’ 
in 85 cases treated with pentnucleotide 
was 35 per cent It is suggested that 
doses of at least IVs ounces (40 cc.) 
per da_v be given 

The re.sults of Jackson and Tighe are 
not in agreement with those of various 
hematologists throughout the country 
with whom the Reviewer has discussed 
the subject These men have all been 
disappointed with the various forms of 
recommended therapy and, like the Re- 
viewer, believe that the various meas- 
ures Used are of only questionable value 
Some vears ago, the Reviewer believed, 
on the basis of his re.sults with the ade- 
nine sulfate and jientnucleotide, that if 
adequate dose^ of these drugs were given 
early m the disease a beneficial result 
could be expected m about two-thirds of 
the cases The death of all but 2 of 15 
more recent cases treated in the same 
vigorous manner has led to a more pessi- 
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mi Stic attitude. It is now thought that if 
the bone marrow is not too severely dam- 
aged, recovery may ensue spontaneously ; 
however, if the leukocytic tissue is seri- 
ously impaired, the various therapeutic 
measures are justified chiefly as gestures, 
but their ultimate value is questionable. 

Platelets 

The platelet count has frequently been 
stressed by the Reviewer as a means 
of obtaining, with the erythrocyte and 
leukocyte counts, a complete index of 
bone-marrow activity. F. J. Pohle^^ 
studied the platelet count in relation to 
the menstrual cycle in normal women. 
He used a direct method which in- 
volved shaking the red counting pipette 
in an automatic shaker for 5 minutes 
( It IS probable that many platelets be- 
come liruken up during this procedure ) 
The average platelet count with this 
method was 265,000, which is somewhat 
les-, than half that obtained with the 
indirect methods of I Olef'**^ and the 
Review ER'^i \'enous platelet counts 
were 15 per cent hij^hcr than those ob- 
tained from capillary blood. IVIore than 
1000 platelet counts were made on 13 
normal, menstruating women It was 
fiiimd that the platelet eoiiiit declined 
[ irogressn el_v 2 weeks before tlie cata- 
menia and that the lowest platelet count 
was present on the day of onset of the 
menses, following ivhich there was a 
rapid rise it is not clear from I'lgure 
3 in this paper whether the marked in- 
crease m platelets took place on the first 
or second day of the menstrual cycle. 
(The Remew'er found a marked in- 
crease at the beginning of the menses . ) 
There can be no doubt, however, of the 
marked cyclical relationship of the plate- 
let count to the menstrual cycle, this 
may be related to the sex hormones P. 
Lee and B. N. Erickson^^ studied the 
number and disintegration rates of plate- 


lets in normal women and men, and in 
cases of hemophilia and thrombocyto- 
penic purpura. Olef’s methods were used. 
It was found that the platelets of hemo- 
philiacs disintegrated less rapidly than 
those of normal individuals (this conten- 
tion has been disproved by several work- 
ers) and that patients with thrombopenic 
purpura were hypersensitive to intra- 
dermally injected platelet suspensions. 
The latter results are interesting but 
require confirmation. J. Arneth^^ studied 
the platelet count in old age and found 
essentially normal values. 


ANEMIA 

Pernicious Anemia 

W. Jacobson^^ studied the argentafifine 
cells of the stomach in normals and in- 
dividuals dying of pernicious anemia. 
These cells were found to correspond in 
their location to those of the Brunner 
glands in the pyloric and cardiac regions 
of the stomach, in the duodenum and 
frequently in other parts of the small 
intestine. In 12 cases of pernicious 
anemia, the argentaffine cells were either 
completely or almost completely absent. 
These findings must be compared with 
tliose of E Meulengracht*'*^ who had 
also concluded from previous studies that 
the cells in the above regions were 
concerned with the elaboration of “in- 
trinsic substance” and were therefore in- 
volved in pernicious anemia. Surpris- 
ingly enough, however, the areas actually 
found involved in cases of pernicious 
anemia were those about the fundus, 
whereas the pyloric gland or Brunner 
regions were entirely normal Meulen- 
gracht was forced therefore to postulate 
a functional insufficiency of the Brunner 
glands due perhaps to a lack of “pace- 
maker” in the fundic glands. 
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M. M. Wintrobe, M. Samter, and H. 
Lisco'^® produced a close analogue of 
pernicious anemia in pigs by feeding 
them shortly after birth with a diet 
deficient in certain factors of the B 2 
complex. Complete hematological data 
and gastric analyses were obtained. Oc- 
casionally, sternal bone-marrow biopsies 
were performed. Anemia did not occur 
if sufficient amounts of yeast were given, 
but in the absence of yeast, anemia with 
macrocytes and nucleated erythrocytes 
occurred. There was no effect with the 
administration of nicotinic acid, ribo- 
flavin, or vitamin Bj, but reticulocytosis 
and either partial or complete relief of 
the anemia occurred with the adminis- 
tration of yeast Liver extract was with- 
out value. The bone marrow became 
hyperplastic and neurological changes de- 
veloped 

These experiments are confirmatory 
of the theory that pernicious anemia is 
a deficiency disease, perhaps concerned 
with a long-standing dietary deficiency, 
either as such, or conditioned by an 
abnormality of the gastrointestinal tract. 
A clinical report along the same lines 
IS that of G. Alsted^” uti “Exogenous 
|)ernicions anemia ” This re|><irt deals with 
the case of a man wlio, liecause of con- 
stipation. radically modified his diet, eat- 
ing fur 7 _\ears nothing but white bread, 
butter, porridge, cream, and 1 egg daily 
The findings were those of pernicious 
anemia but the gastric analysis revealed 
,i small amount of free hydrochloric acid 
after histamine injection Alsted treated 
Inin with a diet high in foods contain- 
ing the “extrinsic factor” with an e.xcel- 
lent result and with an increase in the 
gastric hydrochloric acid Most investi- 
gators ha\c assumed that the hydro- 
ililoric acid and “intrinsic factor” or 
enzyme of Castle are reduced in per- 
nicious anemia because of atrophy' of the 
respective glands involved That a secre- 


tory depressant may be present has not 
been greatly discussed. A. Brunschweig, 
J. V. Prohaska, T. H. Clark, and E. 
Kandel^® injected the gastric juice of 
cases of pernicious anemia in dogs with 
gastric pouches. There was a marked 
transitory depression of the pouch secre- 
tion and achlorhydria in 89 per cent of 
the samples, whereas in the controls, 
a depressant activity took place in only 
18 per cent. The possibility that a gastric 
secretory inhibitor is present in per- 
nicious anemia is discussed. 

Megaloblast — M. C. G. Israels^® dis- 
cusses the pathological significance of 
the megaloblast, first applied by Ehrlich 
to a large nucleated red cell found in 
the blood and bone marrow of patients 
w'ith pernicious anemia. Israels confirms 
the findings of W. Dameshek and E. H. 
\"alentine'*® on the bone marrow in per- 
nicious anemia and with these workers 
concludes that there are 2 types of 
erythropoiesis : a megaloblastic, seen in 
liver-extract deficiency states and a nor- 
moblastic, seen in all other conditions. 
Israels states that for future clarity it 
IS important “that the term megaloblast 
should be restricted to the cells to which 
it has been applied here and by Dame- 
shek and Valentine, that its use as a 
term for what are here called proeryth- 
roblasts and hemocytoblasts should be 
discontinued ...” 

Pathogenesis — J G Gibson, Jr.^^ 
studied the changes in blood volume in 
pernicious anemia before, during, and 
after treatment with liver extract In re- 
lapse, there was a “hydremic hypo\e- 
lemia” which returned to normal levels 
W'ith return of the blood counts to nor- 
mal. R. Schindler and A. M. Serby*- 
report on 34 gastroscopic observations 
of 23 patients with pernicious anemia 
All untreated patients presented super- 
ficial gastritis, atrophic gastritis, or 
patchy atrophy. In 12 cases after treat- 



204 


MEDICINE 


ment there was a return of either the 
entire gastric mucosa or the mucosa of 
the antrum to normal; in 5 cases, there 
was no improvement. Schindler and 
Serby postulate that 2 separate disorders 
are present in pernicious anemia (1) a 
primary disorder of the cells producing 
the antianemic factor and (2) a gas- 
tritis which may or may not heal when 
the deficiency state is eliminated (cf, the 
observations of Meulengracht above). 
The secondary gastritis is usually com- 
bined with a similar disorder of the 
tongue and intestine Mucosal polyps 
are common. 

Treatment — C. C Sturgis*^^ reports 
on the therapy of approximately 1000 pa- 
tients treated by various methods of liver 
and stomach therapy between the years 
1927 and 1938 Approximately 10 per 
cent died either of complications inci- 
dent to extensive involvement of the 
nervous system or of incidental and 
unrelated diseases None of the patients 
died of anemia per sc Sturgis takes 
up the posMbilitv that the neurological 
lesions may he due to a diiTerent defi- 
ciency than the liematological, and that 
in the future a specific substance may 
be discovered which is more elTective 
than liver extract for these often in- 
tractable syin])toms; this involves keep- 
ing the patient’s red cell count at a siiffi- 
cientlv high level 

In Denmark, Meulengracht (Lecture 
before Wisconsin Hematological Confer- 
ence, August, 1939) has found that this 
can be done with oral therapy, using 
'' pylorin ” — a jnfionc gland preparation 
— which IS apparently of greater potency 
than the American ventnculin He found 
that intramuscular therapy was too ex- 
pensive for most Danish individuals 
and of no greater potency than pylorin. 
All authoi'ities agree that one must give 
sufficient therapy and that too much 
treatment does no harm. Sturgis, who 


has had considerable experience with 
ventriculin, states that the most efficient 
treatment of the disease at present is the 
intramuscular administration of liver 
extract. The Reviewer uses only pa- 
renteral therapy in the neurological cases 
and often without reference to the red 
cell count. Even at a normal red count, 
neurological phenomena may still be pres- 
ent and may well respond to very inten- 
sive parenteral therapy. The posterior 
column disturbances, ataxia, in-co-ordina- 
tion, diminution in knee jerks and in 
vibration sense, may respond wholly or 
in part to continued and effective treat- 
ment; the lateral column disturbances 
are less effectively treated. In our hands, 
highly concentrated and refined liver ex- 
tracts have been highly effective in the 
therapy of these cases This appears to 
rule out the possibility that cruder ex- 
tracts are essential because of their 
content of “other factors 

Members of the Ann Arbor group at 
Simpson Memorial Institute have worked 
out standards for maximum reticulocyte 
percentage, average reticulocyte count, 
and red cell increase after liver-extract 
therapy The maximum reticulocyte 
count depends directly u])on the initial 
red cell count the lower the count, the 
higher the reticulocytosis , this may be 
expressed by the formula Reticulocyte 
82-22 Erythr()c}te count ™ 
count 14-0 5 Erythrocyte count. 

chart dealing with the red cell count 
increase brings out the interesting point 
that within 8 weeks the erythrocyte count 
will be normal, at whatever point the 
initial red count begins In other words, 
the lower the red count, the more rapid 
IS the red cell increase. 

Macrocytic Anemia, Other Than 
Pernicious Anemia 

Anemia with high color index, average 
red cell size above 7.5 micra, and mean 
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corpuscular volume of at least 100 cu. 
micra is usually due to liver-extract 
deficiency (pernicious anemia). It may, 
however, be due to other causes, gastro- 
intestinal or otherwise. C. C. Sturgis and 
S. M Goldhamer'^® in a very interesting 
article, describe various cases of macro- 
cytic anemia with lesions of the stomach, 
the intestinal tract, and the liver. The 
reason for the development of macro- 
cytic anemia in severe liver disease is 
not very well defined. Although the com- 
monest explanation given is that a greatly 
diseased liver results in deficient storage 
of liver extract with resultant dimin- 
ished quantity of material going to the 
marrow, this may be incorrect since the 
marrow in several cases studied by the 
Reviewer was not megaloblastic {i.c, 
liver-extract deficient). 

Cases of liver-extract deficiency, 
whether “primary" or definitely secon- 
dary in type, respond readily to liver- 
extract therap}', but most cases of severe 
hepatic disease with macrocytic anemia 
respond little if at all to liver extract. 
Macroc_\tic anemia may also occur in 
the “Sprue S\ndrome” so well described 
by .A M Snell In 20 of 32 cases, 
the svmptoms and signs were indistin- 
guishable from those of tropical sprue; 
these patients responded m a specific 
manner to liver extract The remaining 
12 cases presented various metabolic and 
nutritional disturbances, including tetany, 
osteoporosis, hypoprotememia, and vari- 
ous vitamin deficiencies This condition 
is ordinarily described as idioi>athic 
steatorrhea (ii'ec's disease). The re- 
sponse to liver e.xtract in the latter cases 
was rather unsatisfactory 

Cehac disease of children is also prob- 
ably a similar condition at a different 
age and usually responds w’ell to liver 
extract or whole liver A deficienc}’' in 
vitamin B complex may also lead to 
macrocytic anemia; this is usually best 


treated with dilute liver extract, whole 
liver, or yeast concentrate tablets. 
The latter materials contain all the con- 
stituents of the ver^' important vitamin 
B complex ; vitamin Bj ; nicotinic acid, 
riboflavin, the rat anti-dermatitis factor 
(vitamin Bg), the W. factor, and prob- 
ably other undefined factors as well. An 
experimental Bg deficiency anemia has 
been described by P. J. Fonts, O. M. 
Helmer and S. Lepkovsky 

The Reviewer has recently^*^ studied 
vitamin B 2 deficiency in pigeons; a de- 
ficiency state associated with anemia and 
a hyperplastic marrow develops Therapy 
with nicotinic acid, riboflavin, and vita- 
min Bg were without effect but dilute 
liver extract and yeast were dramatically 
effective. The exact deficient factor at 
fault w’as not defined although this might 
have had some relation to the chick 
antidermatitis factor. It is well to re- 
member that if one desires to give large 
doses of the entire vitamin Bo com- 
plex (everything but Bi), this is ac- 
complished either by giving yeast con- 
centrate tablets orally (9 to 15 daily), 
or by administering intramuscular in- 
jections of a dilute liver extract. 

Macrocytic anemia is not always due 
to deficiency disease, but may be due 
to hypoplasia or complete aplasia of the 
marrow, to chronic nephritis, to leukemia 
or to various conditions associated with 
invasion of the marrow cavity (“imer)- 
lophisic anemia” ) In these conditions, 
there is almost always leukopenia and 
thronibocv topenia (“]ianc\topenia”) and 
a complete lack of response to liver e.x- 
tract Sternal puncture is frequently of 
help in clearing up the diagnosis of 
the.se doubtful cases 

Iron Deficiency Anemia 

IT W'. Josephs'*^ studied the iron 
metabolism m infancy during well-con- 
trolled iron balance experiments. During 
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the first 3 months of life there was a 
slight tendency to a negative iron bal- 
ance (loss of iron from the body) ; a 
positive balance was established later. 
Approximately 60 per cent of the food 
iron was absorbed; during infections and 
m vitamin D deficiency, there was a 
slightly diminished retention of iron. In 
anemia, iron was retained in greater 
than average amount ; this pointed to the 
possibility that the tissues might be un- 
usually “avid” for iron. It is possible 
that certain forms of iron are more 
“available” than others: that of vege- 
tables and fruits may be relatively “un- 
available”; that of cereals more “avail- 
able.” 

In another companion paper, Josephs®*^ 
studied the retention and utilization of 
medicinal iron. Iron not only supplies 
a deficiency but appears to have a “stim- 
ulating” or “regulatory” function. J osephs 
believes that the iron within the body 
in hypochromic or nutritional anemia 
(of infancy) becomes for some reason 
unavailable; medicinal iron is, however, 
readily a^ailal>le Copper may have an 
effect on the total utilization of iron 
The iron dc fluency anemia of infancy 
Is rarely due. Josephs believes, either 
to hemoglobin loss nr deficient dietarv 
iron, but rather to r.apid growth of the 
1 ) 0 ( 1 } and to other unexplained factors 
J II. Vaughan and IM F. Sailr"’^ studied 
the hemoglobin metabolism in chronic 
infections By studies of the fecal uro- 
bilinogen and the relationship of this 
figure to the total circulating hemoglobin, 
it was determined that blood destruction 
was not increased. An increased excre- 
tion in both coproporphyrin I and III 
suggested a disturbance of hemoglobin 
synthesis with resultant anemia The ap- 
plication of the newer methods of study- 
ing the physiology of the hemoglobin 
metabolism is of great interest and it is 


chiefly for this reason the paper deserves 
a careful reading. 

P. F. Hahn, W. F. Bale, E. O. Law- 
rence, and G. H. Whipple®^ describe 
the results of studies made with radio- 
active iron in anemic dogs. Radioactive 
iron is “marked” iron and thus readily 
lends itself to the study of where iron 
goes to and how it is transported. In 
the normal dog, iron is absorbed in only 
negligible amounts, but in the anemic 
animal it is promptly assimilated Ab- 
sorption takes place almost entirely by 
way of the mucosa of the .small intestine 
whence the iron is transported in the 
plasma Within a few hours, in the 
anemic dog, some of the absorbed iron 
is found in the red cells of the blood 
The reticuloendothelial cells of the 
spleen and marrow take up large quan- 
tities of iron which acts as a reserve 
store of readily utilizable iron. C. V 
Moore, W. R Arrowsmith, V. Minnick, 
and J Welch®'^ continue their studies 
in iron transportation and metabolism 
in which the normal fluctuations of serum 
and “easily split-off” blood iron, and the 
absorption of iron I'rrmi the gastroin- 
tcblinal tract are discussed The study 
of serum or plasma iron is of importance 
because serial observations give an ink- 
ling as to the rapidity of transportation 
and absorption of ingested iron Moore 
and his collaborators present a large 
number of observations in experimental 
animals and on clinical material together 
with many illustrative charts The serum 
iron absorption curves were higher fol- 
lowing the ingestion of ferrous than of 
ferric salts ; this was particularly true 
of the water soluble, highly ioni/cd fer- 
rous salts. Differences in gastric acidity 
exerted no measurable effect on serum 
iron absorption curves Ingested (food) 
iron is ordinarily acted upon by the free 
hydrochloric acid of the gastric juice 
to dissolve and ionize iron. In the duo- 
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denum, certain reducing agents probably 
reduce iron from the ferric to the ferrous 
form, in which form it is absorbed from 
the intestine, largely in the upper part 
of the small intestine. Iron thence passes 
directly into the blood plasma for trans- 
port to various tissues. According to A. 
Zih®^ the regeneration of red blood cells 
in the hemorrhagic anemia of guinea pigs 
is materially increased by the daily ad- 
ministration of %o grain (1 mg.) of 
bilirubin. 

W. R. Kennedy®® conducted a study 
on the incidence of anemia in women of 
the low income class in Montreal; 1451 
women in apparently good health were 
examined. Anemia was said to be present 
if the hemoglobin level was less than 80 
per cent (12.5 Gm.) of hemoglobin; 
43.2 per cent exhibited hemoglobin levels 
less than 80 per cent; 8.5 per cent 
showed hemoglobin levels less than 70 
per cent whereas definite anemia (50 
to 59 per cent) was present in only 2.8 
per cent of the women studied. The 
anemia was almost always of the hypo- 
chromic type. The hemoglobin percent- 
age curve fell gradually through the 
reproductive period (from puberty to 
the menopause) due to the normal phy- 
siological iron requirements for growth, 
menstruation, pregnancy and lactation 
Following the menopause, there was a 
sharp diminution in the number of cases 
showing anemia. Repeated pregnancies 
did not appear to have any definite ef- 
fect upon the incidence of anemia m 
the subjects studied. Menstrual loss was, 
however, of great importance. The ap- 
proximate protein diet of 50 cases with 
hemoglobin levels betw'een 75 to 100 per 
cent was compared with 50 cases with 
levels between 25 to 65 per cent , less 
protein in the form of beef, pork, liver, 
chicken, and eggs was consumed by the 
anemic persons The low iron content of 
the diet of many women of the poorer 


classes is apparently insufficient to keep 
pace with the demands conditioned by 
pregnancies and menstruation. 

F. H. Bethell, S. H. Gardiner, F 
MacKinnon®® studied the influence of 
iron and diet on the blood in preg- 
nancy. The basic diet recommended 
for pregnancy as formulated by the 
League of Nations Technical Commis- 
sion provides a daily protein intake 
of approximately 80 Gm. including meat 
and eggs and adequate quantities of 
vitamins A, Bj, riboflavin, nicotinic 
acid, C, and D. Normal hematological 
values in pregnancy are difficult to define 
because of the often marked changes in 
blood volume with resultant hydremia. 
A red cell count of less than 3 5 million 
and a hemoglobin value of less than 
10 0 Gm. (about 67 per cent) were con- 
sidered as evidence of true anemia being 
present (54 per cent of the cases showed 
true anemia). Most cases of anemia in 
pregnancy are iron deficient (hypo- 
chromic), but some are due to “dietary 
deficiency” and have somewhat elevated 
mean corpuscular volume and color in- 
dices. The trend of hematological values 
varies during pregnancy, the lowest 
values being present at about the 6th 
month, increases beginning during the 
ninth month. Cases of anemia receiving 
iron (FeSOi) (15 grams — 1 Gm dail} ) 
showed much higher hemoglobin and 
red cell values at the end of pregnancy 
than those not receiving this medication 
This justifies the routine administration 
of iron throughout pregnancy, although 
cases not showing demonstrable anemia 
did about the same with or without iron. 
In the “diet deficient” group with so- 
called macrocytic anemia, improvement 
of the diet, particularly with re.spect to the 
intake of animal protein, was followed 
by a significant increase in blood values 

The chronic hypochromic anemia of 
adult women (“primary” or “idiopathic” 
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hypochromic anemia) is considered by 
W. M. Fowler and A. P. Barer.®'^ Men- 
strual hemorrhage, pregnancies, inade- 
quate iron intake in the presence of 
achlorhydria account for most of these 
cases. Alost observers recommend fer- 
rous salts, particularly the sulfate, in 
doses of 12 to 16 grains (0.78 to 1.03 
Gm.) per day. 

Aplastic Anemia 

M. M Wintrobe, A. Stowell, and R. 
M. RolF® report a case of aplastic anemia 
following gold injections, in which recov- 
ery occurred. A review of the cases of 
aplastic anemia, granulocytopenia, and 
of thrombocv topneic purpura since Dame- 
shek’s review in 1933 is given. The dan- 
gers of gold therapy as well as the rarity 
of recovery if aplastic anemia develops 
are pointed out 

Hemolytic Anemias 

C J. Roos^^ studied the quantitative 
urobilinogen content of the blood plasma. 
At times, there is marked discrepancy 
between the blood and urinary urobilino- 
gen content The importance of deter- 
minations of the fecal urobilinogen con- 
tent Is pointed out by H Barker 
Tlie average daily uiit]nit of urobilinogen 
III the feces is legarded as an index of 
the rate at which er\ tlinn} tes are being 
destnwed in the bod\ .\bnormalIy high 
\ allies weic obtained in the cases of 
liemolUic anemia and in most of the 
cases of pernicious anemia in relajise 
d'he anemia of leukemia is occasionally 
hemolytic ; this is also rarely the case 
m aplastic anemia. Transfusion of well- 
matched blood may at times be followed 
by a striking increase in the excretion 
of bile pigment, suggesting that the bet- 
ter part of the transfused blood was 
rapidly hemolyzed The liver function 
tests W'Cre often significantly altered in 
the cases studied, suggesting a possible 


relationship of diminished hepatic func- 
tion to certain cases of “refractory 
anemia” or even leukemia. 

L. Heilmeyer®^ discusses newer con- 
cepts regarding the pathogenesis of hemo- 
lytic icterus. Contrary to the generally 
accepted theory that the bone marrow is 
at fault in congenital hemolytic jaundice 
with the resultant production of small, 
thick, unusually fragile erythrocytes, 
Heilmeyer believes that spherocytosis 
can be produced by various abnormal 
conditions, particularly those residing in 
the spleen. Certain cases of acquired 
hemolytic icterus are present in which 
the spherocytosis and the increased fra- 
gility are entirely due to “hypersplen- 
ism ” The exact mechanism of the hemo- 
lytic process is not clear 

The Reviewer and co-workers®^ have 
made almost identical conclusions based 
on clinical and experimental work Cases 
of acute hemolytic anemia, acquired type, 
which show'ed spherocytosis and in- 
creased saline fragility, responded well 
to splenectomy with a resultant normal 
blood picture Certain of the cases 
showed a circulating hemolysin which 
was capable of hemolyzing red cells 
in vitro When the patients recovered, 
the hemolysin disappeared indicating 
a pussilile causal relationship. Hemolytic 
anemia was then produced experimen- 
tally in guinea pigs with a hemolytic 
.serum { hemolysin) comparable to that 
found m the human cases It was possible 
to produce varying degree of spherocy- 
tosis and increased fragility of the red 
cells by this means, indicating a direct 
action upon the red cells and not a de- 
fective marrow. It was concluded from 
these and other observations that hemo- 
lysins of various types were probably at 
the basis of all the hemolytic processes 
and that increased fragility was simply 
an expression of increased hemolytic ac- 
tivity within the body. 
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U. Ebbecke^^^ discusses spherocytosis 
and its relationship to hemolysis and the 
sedimentation rate. The normocyte, un- 
der the influence of various hemolytic 
factors, becomes first the poikolocyte, 
then the small round thick cell called the 
spherocyte. Spherocytosis is the forerun- 
ner of hemolysis. This is also the con- 
clusion reached by W. Dameshek, S. O. 
Schwartz and Karl Singer.®”^ Sphero- 
cytic red cells, because of their dimin- 
ished ability to form good rouleaux, 
show a greatly diminished sedimentation 
rate. M. A^aughan^^ studied the charac- 
teristics of the red blood cells in acho- 
luric jaundice (congenital type). In- 
creased saline fragility was found in all 
cases and was almost invariably associ- 
ated with spherocytosis Following sple- 
nectomy, increased fragility persisted but 
spherocytosis was lost in 50 per cent of 
patients. 

The persistence of increased fragility 
suggests a fault in erythropoiesis, but 
the loss of spherocytosis indicates that 
the spleen has something to do with 
altering the red cell shape. Vaughan 
suggests therefore that both erythropoie- 
sis and splenic function are at fault in 
familial hemohtic jaundice; the funda- 
mental abnormalit} is not the spherocy- 
tosis, as many have maintained, but 
some other factor. The Reviewer has 
maintained that the fundamental disturb- 
ance lies in an abnormal jiroduction of 
hemolysins with resultant sjflierocytosis 
and increased fragilit} Following sple- 
nectomy, hemol\tic ]>roduction may con- 
tinue, though at a greatly diminished 
rate The cause of the continued ab- 
normality in saline fragility continues, as 
Wughan states, to be obscure Accord- 
ing to Rergenhem and Fahreus. the 
spleen acts upon the blood plasma pro- 
ducing a ''lysolecithm'' which is respon- 
sible for normal blood destruction. Karl 
Singer^^ has developed a micromethod 


for testing the lysolecithin content of 
serum; it is not increased in hemolytic 
anemia. Singer has also shown that the 
red cells of congenital hemolytic jaundice 
are abnormally fragile to lysolecithin; 
whereas spherocytes in other conditions 
(acquired hemolytic icterus) react like 
normal red cells to this lysin. The con- 
cept of ''differential fragility'' has been 
discussed by W. Dameshek, S. O. 
Schwartz, and Karl Singer.^^ The ly- 
solecithin content of the splenic vein 
blood may perhaps be correlated with 
the fact that the titer of complement in 
this vessel is 10 to 50 per cent higher 
than in the peripheral serum, Several 
articles have been written on "macrocytic 
hemolytic anemia " Most of the cases 
reported are those in wFich spherocytosis 
is not marked and an apparent macro- 
cytosis due to a well-marked reticulocy- 
tosis is present. Some of the cases are 
associated with hepatic disease in which 
macrocytic anemia is commonly present. 
The Reviewer^® has criticized the desig- 
nation of "macrocytic'’ for many of these 
cases which are in reality examples of 
acquired hemolytic icterus of the acute 
or subacute varieties The concept that 
an acquired form of hemolytic icterus is 
present seems to have been almost wholly 
discarded, despite the appearance of 
many recent cases "Lederer's anemia’' 
or "macrocytic hemolytic anemia'’ are 
usually diagnosed. 

C. S- Dyke and F Young**'^ report 
cases of macroc\tic hemohtic anemia 
associated with increased red cell fra- 
gility In these cases, the mean cell 
diameter was determined by the halo 
method and many spherocytes may well 
have been present , Pnce-Jones curves 
were not done. C J Watson"^ also re- 
ports on the macrocytic or acquired 
type. That microcytosis is pathognomonic 
of the congenital type has been dis- 
proved by the Reviewer, who has dem- 
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onstrated it m various acquired and 
symptomatic cases of hemolytic icterus. 
Watson’s macrocytic cases were asso- 
ciated with cirrhosis of the liver, Hodg- 
kin's disease, and leukemia in all of 
which macrocytosis is certainly not in- 
frequent. They were not apparently of 
the “idiopathic” type of acute cases of 
acquired hemolytic icterus described by 
the Reviewer. Watson’s paper brings 
out various interesting points, however: 
the presence of autohemagglutination, 
the effect of epinephrine on increasing 
the red cell count just prior to splenec- 
tomy, the coexistence of severe hepatic 
disease with hemolytic jaundice, and the 
importance of studying the fecal uro- 
bilinogen. 

Acute hemolytic anemia following the 
administration of sulfanilamide is occa- 
sionally reported Two fatal cases are 
reported by H Wood"^ and Simon Ko- 
letsky Two nonfatal cases m which 
the serum showed autuagglutination of 
the red cells were studied by William 
.\ntopol, Ir\ing Applebaum, and Lester 
Goldman The presence of autoagglu- 
tination in acquired lieniolUic jaundice 
was stressed by Widal and his co-work- 
ers 30 years ago, but has since then 
been mostly forgotten .\ntopol and col- 
lalinrators point out that this abnor- 
niali{> may ser\e as a source of error 
in blood grouping tests 

One of the most dramatic events in 
medical practice is the effect of splenec- 
tomy in a patient seriously ill with the 
liemol}tic crisis of congenital hcnwlytic 
icterus or with acute {acquired) hemo- 
lytic anemia Within a few' hours after 
operation, there is usually a remarkable 
improvement both in the appearance of 
the patient and in his sense of well-being 
Splenectomy should be considered in 
ever}' case of these 2 different, but 
similar physiological conditions The pa- 
tient should first be prepared by 1 to 


3 transfusions of carefully matched ci- 
trated blood of the same blood group 
given slowly (Bank blood should not 
be used) . If evidences of hemolysis con- 
tinue and it is seen that the patient has 
not recovered from transfusions alone, 
splenectomy should be performed with- 
out further delay. Too many transfusions 
may result in severe reactions and over- 
burdening of the circulation; too much 
delay may result in a dead patient. These 
cases require careful and intelligent 
handling and represent as much of an 
emergency situation as diabetic coma. 

Of 12 cases recently observed by the 
Reviewer, 7 made dramatic and sus- 
tained recoveries; 3 died shortly after 
operation ; and 2 relapsed. Of these, 1 
has died and the other is in serious 
condition. W. DeW. Andrus and C W. 
Holman’^'^ report the results of splenec- 
tomy in 50 cases of various blood dis- 
orders. In many cases with large spleens, 
particularly in hemofytic icterus, the in- 
jection of 15 minims (1 cc.) adrenalin 
just before delivering the organ was of 
great aid in bringing about considerable 
contraction, thereby facilitating its de- 
livery into the wound and also expressing 
some splenic blood in the general circula- 
tion Seventeen splenectomies in hemo- 
lytic jaundice were performed without 
operative death However, 12 of the 
cases had hemoglobin levels of SO per 
cent or over, which is quite different 
than in the above series of the Reviewer, 
in which the preoperative level of hemo- 
globin was always between 20 to 40 
per cent W. P. Thompson^® discusses 
typical and atypical hemolytic anemias 
with the end results of splenectomy 
The results were uniformly good (ex- 
cept in one case) in the typical familial 
group, but very poor in the atypical 
group, most of the latter patients having 
died. 
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Atypical Hemolytic Anemias 

Sickle Cell Anemia— L. W. Diggs 
and J. Bibb'^® describe very carefully 
the red cell characteristics in sickle cell 
anemia. The percentage of typically 
sickled cells is not related to the severity 
of the anemia. “Mexican hat” cells 
(Haden) or “Target cells” (Barrett) 
are common; these cells are shaped like 
a bull’s eye or target in stained prepara- 
tions and according to A, M. Barrett'^'^ 
are more resistant than normal red cells 
to hypotonic solutions of salt. The 
fragility test in sickle cell anemia is 
almost invariably abnormal with an in- 
creased resistance span. The resistance 
to mechanical trauma in a shaking ap- 
paratus was, however, diminished. The 
sedimentation rate was much slower than 
in cases with normal blood cells due to 
the fact that in the presence of sickling, 
the aggregation of rouleaux is greatly 
hindered. J. M Arena”® reports 5 cases 
in children notable because of the appear- 
ance of cerebral vascular disturbances, 

I iccasionally fatal Capillary stasis due 
1(1 distortion and agglutination of red 
cells and other factors such as fe\er and 
infections probably contribute. Arena 
believes, to the tendenc} to capillar} en- 
gdrecment and arterial thromboses 

Erythroblastic Anemia — D 
Atkinson"” points out the various clinical 
features of Co()le\’i, anemia which is 
usually present m \"ung children and 
i', ordinarily fatal before pnberu The 
t\\(j cases described have been followed 
for 13 years and are now aged 17 and 
20 The girl of 20 began to menstruate 
at the age of 16 and is as\ini)tomatic , 
no nucleated red cells were recently seen 
This is apparently a very mild case which 
ma}’' be more or less “burnt out ” 'Flic 
brother, aged 17, has had a imich more 
stormy course, perliajis because splenec- 
toinv was done at the age of 6 Showers 


of nucleated red cells have jx-rsisted 
without much change over the years. 
The treatment has consisted of iron in 
large doses. The author quotes Corain- 
opretros, who found that certain relatives 
of individuals with the disease showed 
an increased resistance of the red cells 
to hypotonic solutions of salt; these in- 
dividuals might be the carriers of the 
disease. The red cells of Cooley’s ane- 
mia, in contradistinction to those of con- 
genital hemolytic jaundice, show a de- 
creased fragility. 

Polycythemia 

S. B. Nadler and I. Cohn®® report 
4 cases of polycythemia in 1 family 
These cases were associated with a high 
circulating blood volume but, unlike most 
cases of polycythemia, there was no in- 
crease in leukocytes, polymorphonuclear 
cells, or basal metabolic rate. It is 
concluded that “familial” polycythemia 
should be included amongst the cases of 
true polj’cythemia. H. R. Miller®^ re- 
ports on the high incidence of coronar\ 
artery thrombosis in polycythemia vera 
as based on 7 cases which came to post 
mortem e.xamination , of these 3 showed 
the evidences of coronary artery occlu- 
sion. N Rosenthal and F. A. Bassen®^ 
present an interesting study on the course 
of polycythemia based on an analysis of 
13 cases The disease may be asympto- 
matic and disernered accidentally It 
may be of many years’ duration. E.x- 
tremely high platelet counts were pies- 
ent in about 30 per cent of 75 cases , 
m these thromboses were common 
Much Stress is laid upon the evidences 
of leukoblastic activity and upon the 
jiussibility that leukemia will eventually' 
develop in many cases 

“Spent” ]ioly c\ tliemia may be as- 
sociated wall a clilorotic (low hemo- 
globin) tendency, with high platelet or 
leukocyte counts, or with osteosclerosis 
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Possibly belonging to the latter group 
of cases are the cases of ‘leukoeryth- 
roblastic anemia and myelosclerosis'’ as 
reported by J. M. Vaughan and C. V. 
Harrison.^^ These cases both showed 
initial polycythemia but when studied 
several years later showed splenomegaly, 
irregular density of the spongiosa of the 
bones, anemia with leukocytosis and 
thrombocytosis, increased saline fragility, 
and fibrosis of the marrow. R. L 
Haden^^ discusses the red cell mass in 
polycythemia with relation to diagnosis 
and treatment. The red cell mass is de- 
termined from knowledge of the volume 
per cent of packed red cells (hemato- 
crit) and the total blood volume The red 
cell count per cmm does not accurately 
measure the total increase m the mass of 
red cells within the body since the red 
cells are apt to be small and hypochro- 
mic, whereas the red cell mass per kilo- 
gram is the most sensitive indicator 

Treatment — Haden believes that the 
treatment of pol}c} theniia should be 
based on the total red cell mass The 
Reviewer has come to somewhat similar 
conclusions excejit that in practice, use 
of the hematocrit reading f(jr an indi- 
cation of the total red cell mass is justi- 
liable Thera] w should be directed to 
lowering the hematocrit and maintaining 
It at a normal level { ap])roximateIy 46 
per cent ) After the establishment of an 
iron deficiency state b\ rejieated frequent 
(iiMicilly 2 per week) venesections of 1 
pint ( 500 cc ) each, continuation of the 
iron deficiency state is maintained by a 
diet low in iron. The red cell count may 
rise in 3 to 4 months, but as lung as 
the hematocrit remains at essentially nor- 
mal values, no further treatment is neces- 
sary. Ordinarily, cases will go along for 
8 to 15 months between series of venesec- 
tions. 

A diet low in iron or protein alone 
has not been found effective m our cases, 


although F. Herzog and G. Kleiner^ ^ 
report striking results in 19 cases with 
a diet extremely low in animal protein, 
F. Andersen, T. Geill and E. Samuel- 
sen^® treated a case of polycythemia with 
x-rays over the Brunner gland region 
of the stomach and duodenum with an 
excellent result. The idea was to di- 
minish secretion in the area in which 
'‘intrinsic factor" is formed The authors 
believe that this method is more rational 
than that of treating the bone marrow 
with x-rays. The Reviewer's experi- 
ences with x-ray therapy in this disease 
have been disappointing; not only that, 
it seems unwise to expose an essentially 
normal individual wdth normal tissues 
to the pow^erful x-rays which may at 
some future time result iii neoplastic 
proliferation. 

Congestive Splenomegaly, 
Spleen-liver Syndrome 
Banti’s Syndrome 

L M Rousselot''^” reports on the 
.symptoms, signs, and results of treatment 
in these cases wduch, whatever their 
causes might be, are ahvays associated 
with jxjrtal hypertension The pres- 
sures m tlie s])lenic vein w^ere invariably 
higher tlian in the iieripheral veins. An 
excellent sumniaiw of the end-results 
of ofieration is presented. Splenectomy 
is contraindicated in cases of progres- 
sive decompensated liver disease In 
portal hypertension in w^'liich there was 
splenic vein thrombosis or in which the 
obstructive factor could not be elicited 
tlie results were ‘‘gratifying " Hema- 
temesis as a postoperative svmptom is 
usually a grave prognostic omen C H 
Drenckhahn^^ advocates the prevention 
of esophageal hemorrhages by lowering 
the blood viscosity. This is accomplished 
by performing a venesection or two when 
it is thought a hematemesis will occur 
The decision for the correct time is 
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based upon careful observation of the 
patient ; in the 2 cases cited, hematemesis 
always occurred when the blood level 
reached a certain point. Venesections 
were therefore given when this point was 
reached with the result that hematemeses 
were avoided. 


BLOOD TRANSFUSIONS 

A. S. Wiener®^ gives a comprehensive 
review of the technic of blood grouping 
tests preliminary to blood transfusions. 
Certain important points are stressed, 
such as the advisability of using typing 
sera of high titer, the use of the test tube 
method, and the differentiation of sub- 
groups of A & L. Davidsohn®® discusses 
the possibility that severe transfusion 
reactions are at times due to the develop- 
ment of subgroups. This is particularly 
true when recipients belonging to Group 
A-II are given several transfusions. 
Davidsohn presents a rather complicated 
method for the recognition of the sub- 
groups of A. 

The subject of stored blood has re- 
ceived a great deal of attention, particu- 
larly in the British literature tAery 
part of London now has its blood bank 
and its quota of donors readily a\ailable 
for the expected emergenc> The fight- 
ing forces are prepared to use large 
quantities of blood which are speciall> 
stored at the front for instant use. One 
wonders whether the Russians have as 
\et had the opportuniU of utilizing their 
technic of extracting blood from cada\ers 
for Use m those still alive 

J. Scudder, C R Drew, D. R 
Corcoran, and D. C Bull*^^ report the 
first of a senes of studies in blood 
preservation This deals mainly with 
the daily increase in plasma potassium 
W’hich develops as blood is stored. Potas- 
sium diffuses out of the cells into the 


plasma, the least diffusion taking place 
in a 0.3 per cent solution of sodium 
citrate. Shaking hastens the loss of 
potassium from the cells; tubular con- 
tainers are preferable to wide flasks. 
In certain states associated with high 
blood potassium values (dehydration, 
intestinal obstruction, severe burns ) and 
perhaps in other conditions, as in renal 
and hepatic insufficiency, the rapid ad- 
ministration of large quantities of blood 
preserved too long may be dangerous. 

J. A. Kolmer^- points out the various 
degenerative changes which take place in 
stored blood, swelling and increased 
fragility of the red cells; disintegration 
of the neutrophils, deterioration of the 
platelets, and loss of bactericidal and 
opsonic activity. Kolmer believes that 
citrated blood preserved at 39 to 43° F. 
14 to 6° C.) may be useful in the treat- 
ment of acute hemorrhage and in shock 
for the restoration of volume, but is in- 
advisable for the treatment of anemia, 
blood dyscrasias and infections. Most 
reports are far more encouraging re- 
garding the value of stored blood. Cer- 
tainly it is a great comfort to ha\e on 
hand in a large hospital a supply of 
blood which is available for instant use 
in an emergency The Reviewer has 
not hesitated to use this tvpe of blood 
for the therapy of anemia, when it is 
oiilv red cells which are required (hypo- 
chromic anemia, aplastic anemia, anemia 
of leukemia, etc ). In heinolvtic ane- 
mias, 111 agranulocytosis, and in thrombo- 
cvtopenic purpura fresh bloorl should b} 
all means be used. 

F F. Barton and T. M Hearne*^” 
describe the use of placenta! blood for 
transfusion The\ recommend the 
method because it is “safe, economical, 
and efiicacioiis ” S W. .Sappmgton‘*’‘ 
recommends heparinizing the donor and 
then injecting the recipient with the 
donor’s blood. This method is already 
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in use in several hospitals in Sweden 
and France. The donor is injected with 
pure heparin m the dosage of 1 mg. 
per kg of body weight; usually 1.5 cc. 
of a 5 per cent solution is required. 
Seven minutes later, the blood is with- 
drawn. Without further handling or 
assistance, the blood may then be injected 
into the recipient. Reactions have not 
appeared in Sappington’s series. C. C. 
Sturgis and S. M. Goldhamer^^ present 
the indications for the use of transfusions 
in clinical practice. 


HEMORRHAGIC STATES 
Blood Clotting 

W. H. Seegers and his co-workers^® 
at the State University of Iowa describe 
further work in the purification of 
thrombin. The addition of calcium and 
thromboplastin to a prothrombin solution 
resulted in a crude thrombin which 
could be further purified. One cubic 
centimeter of a 1 per cent solution of this 
purified thrombin nas effective m clotting 
1 cc. of blood m 2 seconds By the use 
of a thrombin solution spray, these 
workers were able to stop the oozing 
from incised liver, hone, and brain tissue. 
Its application to clinical hemorrhagic 
Conditions has thus far been slight, but 
the further results of the Iowa investi- 
gators are well worth watching. 

The clotting of blood is taken up from 
another direction by J H Ferguson and 
II. N Erickson,®'^ who have studied the 
action of trypsin. This enzyme can clot 
nfrated plasma without added calcium 
or cephalin. Trypsin may be one of 
a series of “thromboplastic enzymes” 
w'hich causes the mobilization of calcium 
and thromboplastin about prothrombin 
with resultant formation of thrombin. 
Ferguson has furthermore been able to 


activate the prothrombin of hemophilic 
“globulin substance” to normal thrombin 
with resultant clotting by the addition 
of pure crystalline thrombin. The plasma 
of hemophilics may be deficient in 
thromboplastic enzyme. 

Hemophilia 

In last year’s review the studies by 
Pohle and Taylor on the coagulation de- 
fect in hemophilia were presented. At 
this time their experiments revealed a 
deficiency in the globulin fraction of the 
plasma. “Globulin substance” prepared 
from normal human plasma was found 
to hasten the clotting time for hemophilic 
blood tn vitro and tn vivo After several 
injections of “globulin substance,” how- 
ever, a refractory phase occurred so 
that the clotting time rose to its original 
level despite continued injections (F J. 
Pohle and F. H L TaylorOS) When 
normal or lyophihzed plasma was in- 
jected, the refractory period was ended, 
indicating that whole plasma contained 
a substance tliat was effective. 

In a more recent publication E. L. 
Lo/iier. R Kark, and F If L Taylor^® 
state that normal serum from which 
prothrumbm and filinnogeu had been 
removed uas still capable, when injected, 
of causing a prompt fall m the coagula- 
tion time of blood of licmiophiha in intro 
and in vivo. It was suggested that the 
loss of effectivenes.s of the gloliulm sub- 
stance might be m the jiresenee of a 
factor in noimal plasma which was lost 
in the acid precipitation of the globulin 
substance. Therefore, gloliulm wais pre- 
pared by dialysis by If L Lozner and 
F. H L. Taylor’*’® and such a prepaia- 
tion of euglobulm was found to resemble 
normal human jilasma m its ability to 
maintain in hemophilia a reduced level of 
the blood coagulation time when injected 
inti’avenously every 6 hours 
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Vitamin K 

During the last few years, outstanding 
advances have been made in the trouble- 
some and dangerous hemorrhage of 
jaundice. In obstructive jaundice or 
biliary fistula where bile salts do not 
reach the intestinal tract, poor absorption 
of fat-soluble vitamins results. In the 
absence of fat-soluble vitamin K there 
may be a lowering of the plasma pro- 
thrombin, one of the factors in normal 
clotting, with a resultant tendency to 
bleeding. The plasma prothrombin level 
can be sustained by giving vitamin K 
concentrates and bile salts per os. Blood 
transfusion is a rather inefficient method 
of combating the bleeding tendency due 
to hypoprothrombinemia, as its effect 
is slight and transient. In one patient 
there was a measurable increase of only 
6 per cent of plasma prothrombin after 
a 20-ounce (600 cc.) transfusion.^^i 

Rapid progress has been made in the 
chemistry of vitamin K. A rather large 
number of compounds with vitamin K 
activity have been found, and several of 
these have been identified and synthe- 
sized. The first is phthiacol. All of these 
compounds have a 10 carbon ring of 
naphthalene with an atom of oxygen in 
the 1 and 4 positions forming the basic 
substance naphthaquinone. When oral 
administration is uncertain because of 
vomiting, phthiacol in a 0.2 per cent 
solution may be given intravenously.^*’-’ 

The mechanism by which prothrombin 
IS formed and its dependence on vitamin 
K are not understood. The liver has 
been regarded as the site of prothrombin 
formation because hepatotoxms such as 
(.hloroform cause a plasma prothrombin 
deficiency and because some patients be- 
lieved to have severe liver damage have 
failed to respond to large amounts of 
vitamin K and bile salts In the dog, 
total hepatectomy causes a rapid fall 
m plasma prothrombin. 


Until recently, the mechanism of hem- 
orrhage in tile condition known as hemor- 
rhagic disease of the new born has not 
been understood. In a study of 20 new 
born infants, W. W. Waddell, Jr. and 
DuP. Guerry, have shown that 

their prothrombin and blood clotting 
times are unusually high, especially be- 
tween the second and sixth days of life, 
which corresponds to the time at which 
hemorrhagic disease almost always mani- 
fests itself. Administration of vitamin K 
concentrates orally kept the prothrombin 
and blood clotting times normal. Routine 
use of such therapy in the infant or pos- 
sibly in the mother late in pregnancy may 
be the answer to the prophylaxis of 
many cases of intracranial hemorrhage 
during birth, and occasionally fatal bleed- 
ing following surgical procedures such as 
circumcision early in life. C. A. Owen, 

G. R. Hoffman, S. E, Ziffren and H. P 
Smith^*^® made similar observations and 
in addition noted a discrepancy in the 
values obtained by the “2-stage” and the 
Quick methods. 

E D. Warner, K M. Brinkhous, 

H. P. Smith, S. E Ziffren and their co- 
workers^^® who have contributed so 
much to our knowledge of vitamin K 
have also simplified the prothrombin 
clotting test so that an easy bedside 
method is now available which correlates 
well with the more complicated pro- 
cedures Thromboplastin is prepared by 
grinding fresh lung of ox or rabbit 
To each 10 Gm 10 cc of 09 per cent 
saline is added and stirred at intervals 
for a few hours The mixture is then 
strained through gauze and kept in the 
ice box when not in use One-tenth 
cubic centimeter of the resultant filtrate 
(or thromboplastin) is added to each 
of 2 serologic tubes. Freshly drawn 
blood from the patient and a normal is 
added to the 1 cc mark of each tube and 
the latter tilted every second until 
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clotting occurs. The clotting activity of 
the patient expressed in per cent is de- 
termined by the ratio of the clotting 
times in seconds of the normal to the 
patient and multiplied by 100. 

Thrombocytopenic Purpura 

\''ery little that is new has been written 
of thrombocytopenic purpura in the past 
year. Some new cases of sedormid pur- 
pura are reported. T. McGovern and 
I. S. Wright^^'^ point out that sedormid 
may cause a serious hemorrhagic syn- 
drome. They advise restriction of its 
sale except on a physician’s prescrip- 
tion and caution on the part of the 
physician in recommending its use A 
small sensation was occasioned by the 
appearance in 1938 of data purporting 
to show that spleen extracts from cases 
of thromb(jcytopenic purpura resulted 
in marked reduction m ]:)late]ets m rab- 
bits The substance causing this reduc- 
tion was named “thrumbocytopen 
Numerous investigations in the attempt 
to confirm this phenomenon ha\e, how- 
ever, proved uniformly unsuccessful 


LEUKEMIA 

This interesting question of the rela- 
tionship of trauma to leukemia is dis- 
cussed by A. Yaguda and N. Rosen- 
thal .\lthough the cause of leukemia 
IS unknown, certani factors such as in- 
fection, hemorrhage, and trauma may 
play a part m the development of symp- 
toms m a latent case Because cases 
111 which a history of trauma is present 
may result m legal action, they are 
of definite importance Lowson in 1930 
collected 40 cases from the literature 
m which trauma was followed by leu- 
kemia. Yaguda and Rosenthal state that 
cases which develop leukemia shortly 
after trauma must be considered as bear- 


ing a definite relationship between the 
trauma and the leukemic manifestations. 
The injury results in an aggravation of 
a pre-existing or asymptomatic leukemic 
state rather than as a direct etiological 
factor. 

J. Furth and O B. Furth,^^^ report 
the development of monocytic leukemia 
in mice following the intrasplenic in- 
jection of an anthracene compound: 1-2 
benzpyrene. These observations are 
further evidence of the neoplastic nature 
of leukemia. F. R. Miller and Heinle 
have produced in guinea pigs a leukemic- 
like picture both in the blood and tissues 
by the injection of urine extracts from 
patients with various types of leukemia. 
This work is very interesting and sug- 
gestive of an infectious or metabolic 
etiology, how^ever, confirmation is de- 
sirable before it can be accepted. 

The clinical and pathological aspects 
of acute leukemia are discussed by C. E. 
Forkner^^^ Forkner maintains that 
marked swelling of the mucous mem- 
branes, ])articularly of the gingivae, is 
characteristic of acute monocytic leu- 
kemia. The Reviewer can only partially 
agree with this statement, since cases 
of typical acute lymphatic leukemia not 
infrequently jn'Csent as marked mucous 
membrane changes as those with the 
monocytic variety 

It is sometimes easier to dil¥erentiate 
the cell type from the clinical features 
than it is from the hematologiceil Gen- 
eralized lym])ha(len()])atliy is usually 
lymphoid; marked gingual and skin 
changes go with tlie monocytic , moderate 
splenomegaly w i th( )iit adenopathy wath 
the myeloid form However, in cases in 
which differentiation is difficult, the su- 
pravital and peroxidase technics ma> be 
of value Infectious mononucleosis, acute 
disseminated miliary tuberculosis, whoop- 
ing cough with marked lymphocytosis, 
agranulocytosis, and occasionally neo- 
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plasms may give leukemoid blood pic- 
tures, 

A. R. Rich, M, M. Wintrobe and 
M. R. Lewis^^^ present a very interesting 
and important motion picture study of 
the cells of normal bone marrow and 
lymph nodes and of leukemic blood. 
Motion pictures of leukemic cells in 
hanging~drop tissue culture preparations 
reveal that the myeloblast can be readily 
distinguished from the lymphoblast by 
its ''writhing, corkscrew or wormlike’’ 
motility, the lymphoblast having the ap- 
pearance of a "hand mirror ’’ The latter 
cell in these preparations moves for- 
ward in 1 direction in a "steady, un- 
perturbed manner.” The monocyte or 
histiocyte exhibits very active motility of 
a pseudopodic type, often in several di- 
rections at once Ordinary mature 
lymphocytes, which by most observers 
have been regarded as without motility 
m fresh wet preparations, exhibit striking 
motility in these hanging-drop tissue 
cultures These observations provide a 
new type of evidence against the "uni- 
tarian” interpretation of blood forma- 
tion which assumes, on the basis of the 
appearance of the celL m stained prepara- 
tions, that Ixinphoblasts and myeloblasts 
are identical 

Af Booth and R R Rembolt ^ pre- 
sent a rewew of leukemia in childhood 
\ number of valuable data relating to 
(.lassification, diagnosis, and treatment 
is given B S Lea\elB^‘^ studied the 
incidence and factors influencing tlie 
duration of life in chronic leukemia Tlie 
a\erage duration of life after onset of 
s\mj)toms in the hmphoid type was 3 2 
\ears, in the myeloid type 3 6 \ears 
Four per cent survived 10 }ears or more 
The duration of life was shorter in pa- 
tients wnth marked anemia 

H E Freeman and Simon Kolet- 
sk}ii’"> discuss the cutaneous lesions of 
nionocvtic leukemia, both of the acute 


and chronic (reticulosis) variety. This 
type of leukemia may exhibit nonspecific 
lesions of the skin similar to those seen 
in the other varieties of leukemia : Pur- 
pura ; urticaria, pigmentation, exfoliative 
dermatitis. The specific lesions consist 
of macules, papules, nodules, and plaques 
Mycosis fungoides may lie simulated. 
The individual lesions change both in 
size and color ; generalized dissemina- 
tion is usual ; the dermatologic features 
may be so outstanding as to dominate 
the picture and be treated some time 
before the underlying hematologic ab- 
normality IS recognized. X-ray treat- 
ment may result in a striking but only 
temporary effect. 

A case of eosinophilic leukemia is re- 
ported by S. Thomsen and P. Plum 
In this case there was striking eosino- 
philia for most of the course of the dis- 
ease w'ith the terminal blcxid picture 
show’ing large nupibers of myeloblasts. 
The true cases of eosinophilic leukemia 
are rare; most cases in wdiich the diag- 
nosis is considered are examples of in- 
fection, allergy, or Hodgkin’s disease 

Treatment — The treatment of acute 
leukemia is very unsatisfactor\ . X-ray 
therapy should not ordinarily be used 
unless there is something specific to 
^erv thick gums, a \er\ large 
spleen, or an extremelv itch\ skin rash 
Transfusions, liver extract, iron, large 
doses of the vitamins, yellow bone- 
marrow extract, etc, ma> he gnen 
with the understanding that the\ are 
being Used niainl\ ‘‘therapeutic ges- 
tures ” Thev are perha])s justitiahle tnnn 
the possibilit} that an occasional remis- 
sion may occur, whether or iKJt this is re- 
lated to the treatment, it is (liftx'ult to sa\ 
In chronic leukemia, exetlleiU results 
may be obtained, at times lasting for 
many months Best results in the Re- 
viewer’s hands ha\e occurred wdth 
localized x-ray therapy (uer tlie spleen 
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in myelogenous leukemia and over the 
various sites of generalized lymphadenop- 
athy in the lymphatic variety. During the 
course of therapy, transfusions may well 
be given. 


LEUKOCYTIC NEOPLASMS 

Hodgkin’s Disease 

P. Uhlenhuth and K. Wurm^^^ re- 
view the various concepts regarding the 
pathogenesis of Hodgkin’s disease. Vari- 
ous infections, etiological agents, includ- 
ing a possible virus, are discussed. The 
Gordon test, in which some of the 
macerated gland tissue is injected into 
the brain of a rabbit, which is observed 
for ataxia, etc., is discussed. This test 
has been shown by Wurm and by Jack- 
son, Turner, and Parker to be dependent 
upon the presence of eosinophils m the 
Hodgkin’s process. 

E. B. Krumbhaar (A Symposium in 
the Blood and Blood-forming Organs, 
Madison, 1939) reviews the present 
status of Hodgkin’s disease. He reports 
prehminai'}’ data on tissue cultures from 
a typical case These studies (made by 
Mrs. Margaret Lewis) thus far indicate 
that the agent behind the proliferating 
cells IS most likely infectious rather than 
neoplastic X-ray therapy may lengthen 
life considerably or even m a few cases 
restore the patient to indefinitely pro- 
longed good health H Jackson, Jr 
states that Hodgkin’s disease may be 
subdivided into 3 t3'pes: Lymphoma, 
granuloma, and sarcoma. In lymphoma, 
mature lymphocjtes predominate, among 
which are scattered typical Reed-Stern- 
berg cells. In granuloma, there are 
fibrosis, eosinophilia, necrosis, and giant 
cells. In sarcoma there is invasion with 
large cells with prominent nucleoli. There 
are no distinctive blood pictures The 
basal metabolic rate is elevated with 


widespread disease. In the average case 
the patient lives for years after onset 
of symptoms. 
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KIDNEY, DISEASES OF 

By Francis D. Murphy, M D. 


ACUTE NEPHRITIS 

Baehr^ helieveb tliat acute glomerulo- 
nejjhnlis is a sliarply circumscribed en- 
tit\ with a specific etiology and patho- 
genesis Tt is part of a disease of the 
1 )(k 1\ as a whole and its clinical mam- 
festatKais are related to pathologic phe- 
nomena in \anous parts of the body He 
disagrees with the conception of Bell that 
acute nephritis is an advanced stage of 
certain changes which are often found at 
death m various diseases A positive 
diagnosis of acute glomerulonephritis, 
according to Baehr, can be made only if 
there are clinical evidences of vascular 
disturbances, such as hypertension and 
edema, in addition to urinary changes. 
This idea is at variance with many writ- 
ers who contend that the diagnosis of 
acute glomerulonephritis should be made 


ill the presence of urinary anomalies 
alone He believes that '‘the sudden ex- 
plosive occurrence of acute glomerulo- 
nephritis IS a specific reaction concerned 
in some unknown manner with the mech- 
anism of recovery from streptococcal 
infections ” 

Etiology and Pathogenesis — The 

fact that in patients with rheumatic fever 
or Bright’s disease there is an increased 
allergic irritability to rabbit serum and 
that the allergic irritability is further 
increased in those individuals wdio have 
had recent focal infections has been shown 
by Schultz ^ In the cutaneous tests, 
hemolytic streptococcus, nucleoprotein 
and tuberculin were used along with the 
rabbit serum Correlation between the 3 
test substances and an increased allergic 
irritability could only be established to 
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the extent that secondary reactions to 
rabbit serum were not observed among 
those patients who had not recently ex- 
perienced a focal infection and in whom 
hypersensitivity to both nucleoprotein 
and tuberculin were negative. This is 
further evidence that alterations in tissue 
reactivity are associated with both the 
rheumatic and nephritic states. 

The following observations made by 
Arnott and Matthew^ are based on the 
fact that in hypertensive cases the blood 
flow is normal, the narrowing of the 
arterioles causing an increased resistance 
which is balanced by the rise in blood 
pressure The removal of the factor 
causing narrowing of the arterioles, vaso- 
constrictor influence, will increase the 
blood flow since the head of pressure 
or hypertension remains constant. They 
estimated the blood flow in the hand after 
inhibiting the nervous constrictor tonus, 
using the heat elimination of the hand 
as an index of blood flow Pickering had 
previously shown that, whereas the blood 
flow m chronic hypertension fell within 
normal limits, in acute hypertension it 
was greater during the hypertensive 
phase than during the subsequent nor- 
mal phase Arnott and Matthew found 
that in acute glomerulonephritis the max- 
imum heat elimination was considerably 
higher during the hypertensive phase 
tlian during the subsequent period of 
normal blood pressure. The.se results 
suggest tliat in transitory hypertension 
of acute glomerulonephritis there is an 
abnormally high degree of vasoconstric- 
tor tonus 

Feller and Hurevitz*^ studied 2 cases 
of acute nephritis with cardiac failure 
In 1 case a biopsy of the deltoid mus- 
cle revealed a subacute perivascular in- 
flammation involving particularly the 
arterioles. As the patient recovered, a 
second biopsy showed that the perivas- 
cular process was less severe and of a 


more chronic nature. In another case of 
acute nephritis, a biopsy taken from the 
pectoralis major at the time of autopsy 
revealed an inflammatory lesion of the 
arterioles. This lesion was also found to 
be widespread and included the arterioles 
of the heart, but the glomerular damage 
was minimal. This has led the authors 
to conclude (a) that acute nephritis is 
part of a widespread vascular disease 
which is occasionally severe enough to 
be called panarteriolitis and (b) that 
many patients who seem to have acute 
nephritis with cardiac failure actually 
have panarteriolitis with involvement of 
the vessels of the myocardium. 

In their study of 55 patients with 
acute hemorrhagic nephritis, Rubin and 
Rapoport^ cite the work of Longcope and 
his co-w’orkers which showed that the 
hemolytic streptococcus is associated with 
acute hemorrhagic nephritis. Since myo- 
cardial damage is a fairly frequent com- 
plication of acute hemolytic streptococcic 
infection, it is possible that the same 
infection responsible for the acute nephri- 
tis also damages the heart. The second 
factor, hypertension, they believe, is im- 
mediately responsible for the impairment 
of cardiac function. Hypertension was 
present in all patients with acute hem- 
orrhagic nephritis showing signs of car- 
diac insufficiency In evaluating the read- 
ing of children’s blood pressure it was 
noted that the blood pressures which 
were not called abnormal at first were 
elevated m comparison to values ob- 
tained after the patient recovered It 
was found that the elevation of the dias- 
tolic pressure is a more characteristic 
finding than elevation of systolic blood 
pressure. In the 14 patients reviewed, 
those who had the cardiac damage did 
not show a more severe nephritis than 
those with no cardiac involvement. The 
only deaths which occurred in the series 
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of 55 nephritic patients were due to 
cardiac failure. 

The occurrence and significance of 
myocardial failure in acute hemorrhagic 
nephritis were also studied by Whitehill, 
Longcope and Williams,® The symptom 
which indicated the possibility of some 
circulatory failure was dyspnea, particu- 
larly when it was paroxysmal or noctur- 
nal or was combined with orthopnea in 
the absence of pleural effusion and as- 
cites. The signs were enlargement of the 
heart, accompanied by alterations of the 
impulses and sounds, elevation of venous 
pressure, and enlargement of the liver 
In their series of 138 cases, 98, or 71 
per cent, showed clinical signs of cardiac 
insufficiency The actual cause of the 
failure of the heart is not known, but it 
is conceivable that the smaller vessels of 
the myocardium may be involved m the 
\ascular lesion by vasoconstriction as 
suggested by I,angdorf and Pick This 
might bring about an extensive tempo- 
rary damage to the muscle and the ac- 
companying circulatory failure might 
lead to an increase of subcutaneous, 
cerebral or pulmonary edema, thus inter- 
fering with the functions of the injured 
kidney The miocardial lailure vanes 
in Its severity in direct proportion to the 
■'(.verity of the nephritis The authors 
Iieliexe that the use of digitalis m full 
doses has benefited some of the patients 
with severe circulatory failure 

Studies of the bone marrow m various 
types of nephritis were made by Nolli." 
In renal sclerosis with anemia from old 
age there is hypoplasia In acute glomer- 
iilitis with anemia the changes are of the 
type seen m acute and subacute forms of 
posthemorrhagic anemia. In diffuse 
chronic renal inflammation, the heniato- 
jjuietic functions are diminished The 
myelopathy causes morphologic changes 
of the erythrocytes and diminution of 
their number in the peripheral blood. 


Treatment with a combination of arsen- 
icals, iron and liver extract early in the 
development of the renal disease con- 
trols the functional disorders of the bone 
marrow. 

A series of 150 cases of acute nephritis 
was discussed by Murphy and Rastetter® 
with special reference to the course and 
prognosis. They point out that more at- 
tention should be paid to the early recog- 
nition of acute nephritis and that one 
should not demand the full classical text- 
book picture before making a diagnosis. 
In their opinion, if milder forms of ne- 
phritis are recognized and treated, some 
patients will be saved from developing 
chronic nephritis The fundamental prin- 
ciple in treatment is complete rest in bed 
until all evidence of kidney inflammation 
has disappeared Removal of foci of 
infection and attention to certain dietary 
details are also emphasized. 

In a follow-up study of cases of acute 
nephriti.s previou.sly reported, Tallerman 
and Ihirkinshaw^ find that after 8 jears 
the number of cases that can be cla.ssi- 
fied as conijiletely reemered has de- 
creased 

Treatment--- 1 II the treatment of acute 
nephritis, it is a geiier.ill} accepted fact 
that bed rest should be niainlaiin d until 
the actu'e inflainination has .subsided or 
the transition to chronic nephritis has 
been established 1 fealing i.s indicated by 
normal renal function, ab.sence of hema- 
turia and a normal sedimentation rate. 
In addition, during the acute initial 
jihase the complications which lead to a 
fatal termination must be guarded against 

In a discussion of the treatment of 
acute nephritis, Rubin .and Rcatiotiort* 
state that if the heart .seems normal, if 
there is no elevation of the blood pres- 
sure and if the major disorder is the 
disturbance of toxic melab(^htes, therapy 
might include forcing of fluids. When 
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acidosis appears, they recommend the 
administration of alkali, such as sodium 
lactate. In 1 of their cases in which 
anuria was present, fluids were given in 
large amounts, and despite the increase 
of edema the intoxication was lessened. 
After 5 days the anuria disappeared and 
diuresis was established. If hyperten- 
sion is present in the course of acute 
nephritis, its control is important. Fluids 
should be restricted as a further adjunct 
in the treatment of hypertension with 
myocardial damage. They also recom- 
mend the intramuscular injection of 50 
per cent magnesium sulfate in a dos- 
age of 1.4 minims per pound (02 cc. per 
kilogram) of body weight. Since the 
studies of Pickering showed convincing 
e\idence that the hypertension in acute 
nephritis is due to vasospasm, experimen- 
tal work has been done which shows that 
‘magnesium relieves hypertension in rats 
produced by ergotamme tartrate which 
causes a vasospasm. It was observed that 
magnesium carbonate added to the diet 
of rats prevented hypertension if given 
before the administration of ergotamine 
tartrate, and when given to animals after 
hypertension had been produced the 
blood pressure returned to normal. 

In a 7-year-old boy with acute hemor- 
rhagic nephritis and hypertension addi- 
tional observations were made concern- 
ing the action of magnesium in reducing 
hypertension The patient was put on a 
constant intake of fluid (1 oz — 30 cc.) 
per hour and hourly determinations of 
the output of urine were made. Three 
ounces (90 cc ) of a SO per cent solution 
of sucrose were given intravenously 
'I'his was followed by marked diuresis 
but no drop in blood pressure. Four- 
teen hours later a 50 per cent solution of 
magnesium sulfate was given intramus- 
cularly (0.2 cc. per kilogram of body 
weight). Following this, there was a 


prompt drop in both the systolic and 
diastolic blood pressures with no diuresis. 

Rubin and Rapoport also found bene- 
ficial effects from intramuscular injec- 
tion of magnesium sulfate in patients 
with hypertensive encephalopathy, and 
although these effects have been ascribed 
to dehydration, clinical experiments indi- 
cate that the improvement is due to the 
relief of vasospasm. The effect of a sin- 
gle dose of magnesium sulfate is usually 
prompt, and the systolic and diastolic 
pressures are lowered within an hour and 
tend to remain so for several hours. The 
first dose can be repeated at 4-hour inter- 
vals. One caution must be observed, 
and that is in cases with marked impair- 
ment of renal function and low urinary 
output and in which there is retention of 
metabolites an accumulation of magne- 
sium might occur with a resultant nar- 
cotic effect. The authors did not encoun- 
ter this ill effect Additional measures 
which are recommended in the treatment 
of cardiac damage are digitalis, oxygen, 
sedation, and possibly phlebotomy if 
advanced cardiac failure is present. 

De Filippino used Volhard’s treat- 
ment in 7 cases of acute nephritis. This 
consists of suppression of food and water 
for 5 days and administration of 2^4 to 
oYs oz. (75 to 100 cc.) of orange juice 
during the first 2 days, increased to 20 
oz. (600 cc.) during the last 3 days 
The diet is then gradually established 
over a period of 2 weeks, the orange 
juice being continued. He obtained good 
results. The treatment was well toler- 
ated and acute cardiac and renal compli- 
cations and chronic renal disease did not 
follow 

In acute nephritis, Murphy^^ behe\i‘s 
a diet low m protein and acid content 
should be given to lessen renal irritation 
The height of the acute stage is short 
and no attention need be paid to the ca- 
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loric requirement A diet of 40 oz. 
( 1200 cc.) of fruit juices, mild and cooked 
fruits is adequate. Fluids should be kept 
at about 50 oz. (1500 cc.) a day unless 
hypertension and increased intracranial 
pressure becomes severe when it may be 
advisable to reduce the amount for a 
time. With threatening uremia asso- 
ciated with vomiting and a disturbed 
electrolyte balance, 50 oz. (1500 cc.) of 
normal saline intravenously will help 
restore the balance. 

The effect of tonsillectomy on the in- 
cidence and recovery of nephritis was 
observed by Illingworth He found 
that 20 per cent of the patients with acute 
nephritis had had a tonsillectomy while 
only 9 per cent of the children, accord- 
ing to the general incidence of tonsillec- 
tomy m London, might be expected to 
have had the operation. In 5 per cent 
of the cases of acute nephritis, tonsillec- 
tomy was considered to be the cause of 
the disease No cases of acute nephritis 
seemed to be benefited immediately or 
subsequently by tonsillectomy He there- 
fore concluded that tonsillectomy does 
not pre\ent nephritis Imt may predispose 
it ; the ojieration neither cures acute ne- 
phritis nor preients it from progressing 
to the cliroiiic .stage 

An in\ estigation of the effect of sul- 
fanilamide j^uen in therapeutic doses for 
long jieriods to rats wdth nephrotoxic 
nephritis was made b\ Smadel and 
.Swift’"' The_\ found that the cour.se of 
e.'cjierimental disease was not affected 
Rats with nephrotoxic nephritis but with- 
out renal failure excreted sulfanilamide 
111 the same amounts as did normal rats 
Retention of sulfanilamide, which may 
occur in patients with severe nephritis, 
was not noted However, none of the 
rats developed renal failure. Normal rats 
which did not receive nephrotoxic serum 
excreted normal urine throughout the 
experiment. 


CHRONIC NEPHRITIS 

Symptoms and Clinical Course — It 
is the belief of Bell’-'* that the symptoms 
and clinical course of glomerulonephritis 
are dependent upon the character and 
extent of the initial lesion. If in the acute 
attack there is widespread severe capil- 
lary obstruction, renal insufficiency soon 
develops Those cases that terminate in 
uremia within a few months are called 
acute, while those that survive from 4 to 
5 months to a year are usually called sub- 
acute When the initial lesion is less in- 
tense and the capillaries remain more or 
less permeable, a chronic nephritis de- 
velops Forty cases of hydropic glomer- 
ulonephritis (lipoid nephrosis) are re- 
ported In 6 of these the glomerular 
structure was that of chronic prolifera- 
tive glomerulonephritis and in 9 others 
there w'as a mixture of proliferative and 
membranous glomerular lesions with the 
latter in great predominance In the 
remaining 25 cases there were no prolif- 
erative lesions. 

In 6 cases in young children there 
were no \i.sible changes in the glomerular 
capillaries and in 3 other children there 
were only focal membranous lesions 
With 1 exception, diffuse thickening 
of the basement membranes was present 
m all persons over 12 years of age 
There were no clinical distinctions be- 
tween the 2 cases in children with thick 
membranes and those with normal mem- 
branes In those with diffuse thickening 
of the basement membranes hypertension 
was present in 14 and absent m 8 cases. 
When a patient with pure lipoid nephro- 
sis develops hypertension and uremia no 
new disease is superimposed — there is 
merely progressive thickening of the base- 
ment membranes Nephrosis is a form of 
glomerulonephritis in which the glomeru- 
lar capillaries remain open and allow the 
blood proteins to escape into the urine. 
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In proliferative glomerulonephritis, the 
capillary lesions are nearly always of the 
obstructive type 

Etiology — By tying the vena cava 
above the entrance of the renal veins, 
Addis and Lew^® produced a transient 
anuria in rats resulting in an acute ure- 
mia. Before and after the procedure, the 
rats were given diets designed to induce 
wide variations in protein consumption 
an d catabolism. None of the animals 
died when they were given diets in 
which the protein was low or which led 
to a moderate consumption of the pro- 
teins of milk and cereals On diets con- 
taining 9 per cent dry yeast, whose main 
protein constituent was casein, variations 
in the amounts of casein consumed had 
no effect on the mortality rate. On diets 
in which large amounts of proteins de- 
rived from dried liver, kidney and beef 
were consumed, the mortality was 8, 9, 
and 16 per cent respectively. A water- 
soluble extract of meat caused a 52 per 
cent mortality, but the alcohol-soluble 
portion of this extract produced no mor- 
tality The alcohol-insoluble fraction 
thus killed more than half the animals 
Suspecting that the toxicity was due to 
an inorganic salt rather than an organic 
substance, a solution of potassium acid 
phosphate and potassium chloride was 
given in the same dose and was found to 
ha\e the same effect as the alcohol-insol- 
uble fraction of the water extract of meat. 
It can be concluded that the potassium 
was responsible for the high mortality 
when meat e.xtract or alcohol-insoluble 
fraction of meat was administered and 
that It IS probable that potassium was 
also a factor m the relatively high death 
rate following the consumption of large 
amounts of beef. 

Using a different procedure, Bergman 
and Drury arrived at the same conclu- 
sions reached b}’’ Addis and Lew. Ne- 
phrectomized rats were fed urine from 


fasting rats, rats allowed to drink a 10 
per cent sucrose solution ad lib and rats 
allow’ed to eat meat ad lib. The survival 
time was 49 hours, 52 hours and 12 
hours respectively. The urine from meat- 
fed rats was obviously much more toxic. 
By separating the various constituents 
of the urine, the main toxic agent was 
found to be an inorganic fraction, either 
sodium or potassium. Further investiga- 
tion showed that potassium was the 
harmful element and it is concluded that 
this is responsible for part of the tox- 
icity of meat. 

Treatment — Barborka^^ recommends 
a diet essentially normal in protein and 
duids, light in carbohydrate and low 
in fat for uncomplicated chronic nephri- 
tis In acute nephritis there should be 
marked protein restriction (25 Gm. at 
first, later raised to 50 Gm ), ffuids for 
proper drainage ( lOOO cc increased to 
1500 cc ) unless edema develops, low 
salt intake, restricted calories, high 
carbohydrate content and low fat in- 
take. In chronic nephritis with edema, 
the protein content should be liberal pro- 
viding the renal function is sufficient to 
permit its utilization w’lthout nitrogen re- 
tention. Fluids and salt should be re- 
stricted and the carbohydrate content 
high with no excesi. of fats in the diet In 
nephrosis the diet should be high in 
protein ( 80 to 150 Gm and increased to 
200 to 250 Gm if tolerated ) , high in 
carbohydrate content and low in salt, 
fat and Huid. For uremia a diet low in 
protein and salt and high in carbohy- 
drate with an adequate supply of water 
(which means an increase m the effort to 
cause diuresis) is advocated. 

Chronic renal insufficiency in which 
the renal lesion is progressively destruc- 
tive, while the phenolsulfonphthalein 
excretion or blood urea concentration is 
within normal limits and remains so for 
years, is discussed by Addis.^® It is 
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pointed out that renal hypertrophy oc- 
curs in dogs on the basis of work hyper- 
trophy when a unilateral nephrectomy 
is performed or when a double quantity 
of protein is given. When a unilateral 
nephrectomy is done, if the diet consists 
of 30 per cent casein a rapid and consid- 
erable increase of renal tissue results. If 
a 10 per cent casein diet is gi^’^en, the 
compensatory hypertrophy is less, but 
the rate of increase at first is no slower. 

The first rapid increase in renal tissue 
seems to be dependent on stores of pro- 
tein in the body since if the body stores 
of proetm are depleted before nephrec- 
tomy the rate of increase is slower from 
the beginning The conclusion is that the 
most rapid and the greatest restitution 
of renal tissue will be obtained if plenty 
of protein is given However, Farr and 
Smadel have shown that m rats with 
glomerular nephritis an increase in pro- 
tein hastened the rate of destruction of 
the kidney and shortened life These re- 
sults appear to he contradictory, but by 
grading the amount of work the kidney 
must do In maintaining an ojitimal 
amount of protein and var}ing it, thus 
reducing the work of tlie kidney, a 
favorable plan of action is possil>le. Most 
of the urine consists of urea, sodium 
chloride and water The concentration 
of the sodium chloride and water m the 
blood jilasin is not mucli different from 
that in the urine so their excretion re- 
quires relative!) little work ])y the kid- 
ne\ Urea, on the other liand, may be 
concentrated 100 times m the urine, the 
result of a great deal of work on the 
part of the kidney Therefore, if kidney 
work IS to be lightened, the rate of ex- 
cretion of urea must be reduced by di- 
minishing the amount of food protein. 

Thus, considering food products in the 
light of the end-products of metabolism, 
carbohydrates and fats, ending in car- 
bon dioxide and water, have no appre- 


ciable effect on kidney work. Broth and 
meat extracts produce concentrated uri- 
nary constituents that can only increase 
kidney work and cannot be used for 
compensatory hypertrophy. Meat, fish 
and fowd all contain a good deal of nutri- 
tionally useless work-creating substances, 
but the proteins derived from milk, eggs 
and vegetables contain no creatinine or 
uric acid-forming substances. In the 
individual patient, a definite number of 
grams of protein a day must be decided 
on after determining the intensity and 
extent of the renal lesion and the amount 
of protein lost in the urine daily Weight, 
build and metabolic rate must be consid- 
ered Thus the work of the kidney can 
be lessened and the compensatory hyper- 
trophy of the renal tissue can be main- 
tained by applying a theory which can be 
put into practice in the doctor's office 

In chronic nephritis without edema, 
Murphy^ ^ believes that protein must be 
kept up to an amount that will supply 
the requirements of the individual Salt 
should be not too rigidly limited Fluids 
must be kept at about 2 quarts ( 2000 cc.) 
a day Marked restriction of salt may lead 
to a hypochloremia which may prove 
fatal and the administration of 1000 cc. 
of normal saline may save the patient at 
this time In nephrosis and the nephrotic 
syndrome of chronic nepliritis it is rec- 
ommended that the patient be given the 
amount of protein necessary for proper 
nutrition, an adequate amount of fluid 
(50 07 —1500 cc. a day) unless develop- 
ing edema demands further restriction 
and an amount of salt limited to that con- 
tained m the food itself, a so-called salt 
poor diet. 

Lyon^^ points out the beneficial action 
of the basic ash regime in chronic ne- 
phritis. Since animal protein is a rich 
source of acid radicles, it is kept at a 
minimum Lyon’s diet consists mainly 
of milk, vegetables and fruits which are 
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mostly basic in character. He found that 
the of the urine in the basic ash diet 
ranged about 6.6 while on the acid ash 
diet it was lower — about 5.8. He con- 
cluded that patients with chronic nephri- 
tis progressed much more satisfactorily 
on a diet that was limited in meat, bread, 
eggs, and rice. 

In the treatment of acidosis in renal 
insufficiency, Deakin^*^ advises the use 
of sodium r-lactate by mouth or the 
intravenous administration of a sixth 
molar sodium r-lactate solution. He cites 
several cases in which the patients were 
in impending coma and were clinically 
improved after the administration of 
sodium r-lactate. 

Renal Function Tests 

The urinary excretion of sodium ferro- 
cyanide as a test of glomerular function 
approximately parallels the results ob- 
tained with the urea clearance test, the 
phenolsulfonphthalein test and the renal 
concentration according to Stieglitz.^i 
Hydrated salt of sodium ferrocyanide, 
0.5 Gm. dissolved in 10 cc. of sterile 
distilled water, is injected intravenously. 
The solution must be clear before the 
injection i-i made. Specimens are col- 
lected at 30, 60, 120, and 180 minutes 
after injection and their ferrocyanide 
content determined Normally the aver- 
age output IS about 15 per cent of the 
injected dose for the first 30 minutes, 
2.^ ]ier cent at the end of an hour and 
35 per cent and 45 per cent at the end 
of 2 and 3 hours respectively In hjper- 
tensne arterial disease without other evi- 
dence of nephritis the glomerular func- 
tion was found to be impaired This 
depression occurs also in acute and 
chronic nephritis during the first hours 
and for practical purposes, therefore, 
analysis at 30 and 60 minutes is satisfac- 
tory. The results obtained m hyperten- 
sive arterial disease without other evi- 


dence of nephritis suggests that occult 
glomerular injury depreciates the capac- 
ity of the glomeruli to excrete certain 
solutes promptly. 

Observations by Hayman, Martin and 
Miller^^ showed that in chronic glomer- 
ulonephritis and nephrosclerosis, the 
values for creatinine and urea clearance 
are closely correlated with the number 
of glomeruli. Maximum specific gravity 
falls with the decrease in the number of 
glomeruli until the latter reaches 700,000 
to 800,000 per kidney after which it re- 
mains fixed in spite of further reduction 
in the number of glomeruli. If the num- 
ber of glomeruli per kidney is less than 
700,000, the systolic blood pressure is 
invariably over 150 mm. of mercury. In 
certain cases of acute infection and jaun- 
dice, the clearance and concentrating 
ability may both be markedly reduced in 
spite of a normal number of glomeruli 
showing no significant changes in histo- 
logic sections This is also true of toxic 
nephrosis in dogs poisoned with uranium 
acetate. 

In determining whether the renal le- 
sion in acute nephritis persists or is 
healed, according to Murph}',^^ no one 
test is reliable as a guide, but a com- 
posite picture obtained by several tests 
may be a fairly accurate prognostic in- 
dex He points out that { a) the presence 
of hypertension indicates an active glo- 
merular lesion, (b) albuminuria decreases 
when healing has taken place, (c) the 
dilution and concentration test of \'ol- 
liard is a reliable indication of the pro- 
gression of the kidney lesion, (d) the 
1)1 ood urea clearance test is considered 
the most satisfactory but in most cases 
it has no advantage over the dilution and 
concentration test, (c) the determination 
of the sedimentation rate of the erythro- 
cvtes is of distinct aid in prognosis. 
When the renal lesion is becoming quies- 
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cent, the rate falls and when the lesion 
is progressing it rises. 

Diuresis 

In an article on the use of diuretics in 
Bright’s disease, McDonald^^ points out 
that in hemorrhagic nephritis diuretics 
should not be used. In the active chronic 
stage the use of digitalis is advised if 
myocardial insufficiency is present. He 
believes that the mercurials are of some 
value in reducing edema, but care should 
be used to see that the albuminuria and 
hematuria are not increased by its use 
and that no mercurialism develops from 
retention because of reduced renal func- 
tion. In degenerative Bright’ s disease 
where the only pathology is an involve- 
ment of the tubules, the potassium salts, 
especially potassium nitrate, are useful. 
In this condition the intravenous admin- 
istration of a hypertonic solution of 
sugar is, in addition to the diuretic 
effect which is frequentl}- obtained, valu- 
able as a source of energy. The mercurial 
diuretics, such as novarsurol and salyr- 
gan, can also be used in this degenera- 
tne form of the disease without danger 
in their administration In some cases, 
jiarticiilarly tliose associated with a dis- 
turbance of calcium metaliolism and clin- 
ical evidence of tetany, the use of para- 
thv ruid extract has given good diuretic 
rc'^ponse. In renal lesions of vascular 
origin digitalis, intravenous sugar solu- 
tions and salvrgan, either alone or com- 
bined with ammonium nitrate, are of 
distinct value. 

losing a mercurial diuretic, esidrone, 
\"olini and Levitt^® observed that the 
immediate effect of mercurial diuresis is 
a reduction in the venous blood pres- 
sure. This drop in venous pressure is 
directly proportional to the degree of 
diuresis. The determinations were car- 
ried out on patients with heart failure. 


NEPHROSIS 

Murphy, Warfield, Grill and Annis^e 
present a review of 9 cases of genuine 
lipoid nephrosis studied over a variable 
period of time. One patient was ob- 
served for 15 years, 2 for 12 years, 1 for 
7 years, 1 for 5 years, 2 for 2 years, and 
1 for 3 months. Two of the patients died 
and were studied post mortem, 6 recov- 
ered completely and 1 is under observa- 
tion. One of the patients studied post 
mortem showed no evidence of structural 
change in the glomeruli. One of the 
mam reasons for making this distinction 
between hpoid nephrosis and chronic 
nephritis is that patients with hpoid 
nephrosis recover while the others usu- 
ally do not. The disease is identified clin- 
ically by certain positive manifestations 
and by the absence of certain other fea- 
tures found in chronic glomerulonephri- 
tis. The positive features are marked al- 
buminuria, hy])ercliolesteroIeniia, edema, 
and doubly refracting hpoids in the urine 
Hypertension, nitrogen retention, gen- 
uine uremia and an abnormal number of 
red blood cells in the urinary sediment 
are lacking Tiiere are no indications of 
cardiovascular cliangc's, such as hyper- 
trophy, arteriosclerosis, or allniminuric 
retinitis d'he jilasma protein, ]jarticu- 
larly the jilasina allnumn, is markedly 
reduced 

After producing a slate of hypopro- 
teinemia m dogs by means of a low pro- 
tein diet, Weech-" found a progrcssiv’C 
decrease in the concentration of the albu- 
min in the scrum. .\t first the decline 
was rapid, later more gradual A. return 
to an adequate diet of protein de])]etion 
resulted in a regeneration of the serum 
albumin When the ])eriod of tirotein 
depletion was short, the regcneratirm was 
rapid and the rise of albumin followed a 
straight line path of concentration until 
the previous level of health was reached 
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However, after long and debilitating 
periods of depletion, the regeneration, al- 
though initially rapid, was subsequently 
retarded and approached the concentra- 
tion of health very slowly. It is suggested 
that the delayed type of regeneration re- 
sults from injury to the mechanism re- 
sponsible for albumin synthesis, probably 
the liver. 

The observation is made in this con- 
nection of damage to the albumin synthe- 
sizing mechanism in nephrosis. A case 
IS cited which showed a constant protein 
level in the serum near 3.9 Gm. per cent 
even though the diet varied from 68 to 
180 Gm. If the hypoproteinemia were 
due merely to a loss of albumin in the 
urine a constant serum protein would be 
difficult to understand. 

Concerning the development of edema, 
Weech, cites the work of Goettsch and 
Kendall which showed that the albumin- 
globulin ratio of a transudate is related 
closely to the albumin-globulin ratio of 
its corresponding serum. Since the lymph 
and edema fluid are similar in this re- 
spect and there is strong support for the 
concept that lymph and edema fluid orig- 
inate by filtration, there is little ground 
for believing that protein crosses the cap- 
illary wall by any other process than 
that of simple filtration. 

In regard to another function of serum 
albumin, that of maintaining blood vol- 
ume, the results of Harrow’s work indi- 
cate that in nephrosis the blood volume 
and plasma volume are below normal 
during the edematous stage. Experimen- 
tally it is showm that along with the fall 
in albumin there is a progressive decline 
m total blood volume The decline in red 
cell volume is likewise continuous, but 
the plasma volume decreases from 20 to 
30 days and thereafter remains approxi- 
mately constant The rate of decline is 
more rapid for plasma volume than for 
cell volume for the first days ; therefore. 


at this time the red blood cells must 
appear to rise even though the total quan- 
tity is falling. 

Weech states that such measurements 
may lead to the incorrect conclusion that 
ingestion of a deficiency diet is temporar- 
ily beneficial on the hemoglobin and 
erythrocyte content of the blood. Clin- 
ical records may show this fallacy for, as 
illness and anorexia tend to go hand in 
hand, so also does failure of the appetite 
associate itself with a fall in the serum 
albumin. In regard to the treatment of 
edema, the results of intravenous injec- 
tion of blood, serum protein and acacia 
have been studied. The use of acacia is 
limited because of reactions. The diure- 
sis which occurs is shown to be the result 
of an increase of plasma volume since the 
hematocrit reading fell and the albumin 
increase was slight, the globulin fraction 
actually falling enough to produce a de- 
crease in the total protein. Red cells 
suspended in saline w^ere also found to 
cause a diuresis. 

Dietary measures were studied to de- 
termine the relative efficacy of certain 
proteins in replenishing the serum albu- 
min after a diet, which caused a deple- 
tion of serum albumin, had been given. 
The 6 substances tested were beef serum, 
egg white, beef chuck, beef liver, casein 
and gelatin. These were found to be 
effective in the above order, beef serum 
and egg white being most potent while 
the effect of gelatin was negligible. Casein 
was half as potent as beef serum in re- 
.storing serum albumin. Tiiese results 
may be applicable clinicall}’’ but their 
effectiveness is limited by the state of 
the synthesizing mechanism which at 
times may be depleted. 

The relationship of plasma volume and 
total blood volume to serum albumin con- 
centration, nonprotein nitrogen and the 
degree of anemia in Bright’s disease, was 
studied by Harris and Gibson It was 
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found that the plasma volume tends to 
vary directly with the serum albumin 
concentration and indirectly with the de- 
gree of anemia present. In the edematous 
stage, hypoproteinemia tends to dimin- 
ish, and anemia is likely to augment the 
plasma volume. During diuresis there is 
a tendency for the plasma to increase 
The relationship of the changes in plasma 
and circulating red cell volume is such 
that the total blood volume always re- 
mains below normal. If congestive heart 
failure is present in chronic nephritis, 
plasma, circulating red cells and total 
blood volume are above average levels 
found at comparable levels of anemia in 
patients with chronic nephritis but with- 
out congestive heart failure As anemia 
progresses, circulation time does not be- 
come faster as it does m primary and 
secondary anemia and tends to be slower 
in the edematous stage than in the non- 
edematous stage. 

Farr and Van Slyke-*^ investigated the 
relation between plasma protein level 
and edema in nephrotic children They 
made obser\atu)ns on the plasma protein 
]e\els in 10 children It was found that 
there is a dose relation between the pres- 
ence of edema and the le\el of plasma 
albumin in the blood Edema can be 
controlled satisfactorily in most instances 
by simple restriction of salt together with 
an <ide(}uate diet wlien the plasma albu- 
min let el IS above 1 2 Gin. per 100 cc 
This is decidedly below the critical value 
of 2 5 Gm for adults 


ESSENTIAL HYPERTENSION 

(The Nephroscleroses) 
Etiology — Since the work of Gold- 
blatt®^^ has shown that renal ischemia 
will produce hypertension, considerable 
attention has been focused on the kidney 
as the cause of hypertension in man 


Some investigators have attempted to 
produce hypertension by other means. 

Heymans®^ induced arterial hyperten- 
sion in dogs by sectioning the cardio- 
aortic and carotid-sinus moderator nerves 
The hypertension thus brought about 
could be maintained for Q to 26 months 
It was found, however, that excision of 
the sympathetic paravertebral ganglionic 
chains from the stellate ganglia down to 
the pelvic ganglia prevents or causes the 
disappearance of this type of experimen- 
tal hypertension 

By wrapping 1 kidney in cellophane 
and silk, Page^^ produced arterial hyper- 
tension. This caused a perinephritis re- 
sulting in a thick fibrocollagenous con- 
stricting hull Renal ischemia was thus 
produced by a method different in prin- 
ciple from clamping renal arteries. Re- 
moval of the offending kidney or the 
hull around the kidney or bilateral adren- 
alectomy abolished the hypertension, but 
denervation of the renal pedicle did not 
prevent its development. 

The problem of high blood pressure in 
man with particular reference as to 
W'hether it is of nervous or chemical ori- 
gin is discussed by Pickering In per- 
sistent Inpertension, the blood flow 
through the upper extremity seems to be 
normal ; that is to say, the increased per- 
fusing pressure is balanced by increased 
vascular resistance If the abnormal fac- 
tor producing vasoconstriction is of nerv- 
ous origin, removal of the nervous in- 
fluence should cause a rise in blood flow, 
for the increased arterial pressure would 
not be balanced by increased resistance. 
If, however, the abnormal factor were 
not nervous in origin, the blood flow 
would remain normal. It was found that 
in essential malignant and chronic ne- 
phritic hypertension the blood flow re- 
mains normal after removal of the vaso- 
motor nervous tone This experiment 
suggests that the abnormal factor caus- 
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ing an increase in peripheral resistance 
is not nervous but is presumably chem- 
ical in origin. 

Keith, Wagener and Barker®^ have 
classified the different types of essential 
hypertension into 4 groups according to 
their severity. Group 1 consists of pa- 
tients with milder hypertension of the 
benign type which may last for years 
without causing symptoms. Cardiac and 
renal functions are adequate and retinal 
changes are minimal. Group 2 is made 
up of patients with a high and more 
sustained hypertension than those of 
group 1. They are more nervous, but 
their cardiac and renal function is satis- 
factory Retinitis is not present, but 
changes are more marked than those in 
group 1. In group 3 the hypertension 
IS often high and sustained Though 
Iieart and kidney function may be ade- 
quate. there are some minor alterations 
in function referable to these organs 
There is an angiospastic retinitis with defi- 
nite sclerotic changes in the arterioles, 
but edema of the discs is not present. 
Group 4 includes the cases commonly 
designated as malignant hypertension. 
The great majority of these patients 
dies within a year The characteristic 
sMiijitoms are nervousness, asthenia, loss 
i)f weight, headache, visual disturbances, 
fl\ spnea on e.xertion and nocturia The 
important retinal alteration is edema of 
the discs In addition, marked sjiastic 
and organic narrowing of the arterioles 
with diffuse retinitis is present The his- 
topathologic changes m the arterioles of 
the jiectoralis major w'ere found not to 
be consistent and no definite correlation 
between these changes and the division 
of the cases into 4 groups was observed 
However, more patients who have marked 
changes in the arterioles of muscles be- 
long to group 4 and have corresponding 
changes in the retinal arterioles The 
prognosis in these cases is more serious. 


Psychosomatic considerations in es- 
sential hypertension are discussed by 
Palmer,^^ who defines psychosomatic 
medicine as that viewpoint in medicine 
w'hich attempts to look upon the whole 
patient; that is, as an individual with a 
disease, not merely a case that may fit 
into a pathological classification Hered- 
ity is recognized as a factor since hyper- 
tension is more common in some families 
than others. Pseudoheredity or social 
heredity is another possibility in ex- 
plaining the high incidence of hyperten- 
sion, since in some families life is more 
competitive and the children are “pushed” 
due to the social and philosophical aims 
of the parents These habits form pat- 
terns that express aggression and thus 
elevation in blood pressure may become 
a conditioned response. The parents may 
be maladjusted and condition the child 
to fear life and be hostile to it rather 
than to face it. Early in life he may be 
educated to be a hyperreactor to certain 
situations and increased arterial tension 
will become part of his way of living. 
These patients may be placid outwardly, 
but inwardly they are tense, fearful, ag- 
gressive, and hostile. This hostility is 
inhibited, creating a continual state of 
emotional tension, and a rise in blood 
pressure results In the management of 
these patients, the physician should stress 
the treatment of the person rather than 
his blood pressure. A discussion of the 
jiatient’s problems and life trends with 
the establishment of a lightened work 
program and frequent provisions for 
mental relaxation and light physical ex- 
ercise IS better than enforced somatic rest 
without consideration of psychic tension. 

Hoerner, Fontaine and MandeH® have 
studied the effect of a persistent hyper- 
tension on the kidneys They induced 
a permanent arterial hypertension in 
dogs by section of the internal portion 
of the vagus nerve (corresponding to 
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the depressor nerve) and the carotid 
branch, according to the method of Hey- 
mans. The dogs were allowed to carry 
the hypertension for 2 years, at which 
time renal function was found to be 
normal and microscopic studies of the 
kidney after unilateral nephrectomy 
showed no lesion that could be attrib- 
uted to hypertension. 

A study of the arterial lesions pro- 
duced in rabbits by renal artery constric- 
tion was made by Wilson and Pick- 
ering.^” The acute arterial lesions found 
in rabbits with severe hypertension are 
of 2 kinds, namely, acute necrosis and 
cellular intimal thickening These ar- 
terial lesions are structurally identical 
to those of malignant hypertension de- 
scribed by Fahr. The incidence of the 
lesions was related to the degree of 
hypertension but not to its duration The 
lesions were most frequent and severe 
in the intestines, but were also found in 
the stomach, liver, suprarenal, heart, and 
e>e They were absent from the kidney 
to which the renal artery has been con- 
stricted It is suggested that a greatly 
raised intra-arterial pressure is a chief 
fattor determining these lesions in human 
and wjierimental hipertension 

Losing a modified Gnldblatt clamp, 
Pickering and Prinzmetal'"®'^ found that 
in the rabbit, constriction of 1 renal 
artery, the other kidney being intact, is 
sometimes followed by a small and tran- 
sient rise of blood pressure and usually 
in atrophy of the ischemic kidney Con- 
striction of both renal arteries or of the 
renal artery to the only functioning kid- 
ne_\ causes a slow rise of arterial pres- 
sure to a level which may nearly double 
the preoperative value In such animals 
the heart is hypertrophied and the de- 
gree of hypertrophy seems to have some 
relation to the degree of hypertension, 

De Wesselow and Thomson®^ studied 
the value of potassium and sodium in 


the serum of hypertensive patients and 
those with normal blood pressure. They 
found that the serum in these cases tends 
to show a lower level of potassium than 
that of patients with normal blood pres- 
sure on the same diet. This change was 
especially marked in malignant hyperten- 
sion. Low levels of serum sodium were 
not infrequent in malignant hyperten- 
sion. The giving of sodium salts raised 
the blood pressure of hypertensive sub- 
jects while potassium salts had the oppo- 
site effect. These changes in blood pres- 
sure were slight. Attempts at depletion 
of the body sodium were without effect 
on the blood pressure. 

Recent experiments done by Miller 
and Bruger^® showed that patients with 
essential hypertension and those with a 
secondary hypertension due to chronic 
nephritis responded differently to the 
Hines and Brown cold pressor reaction. 
The blood pressure response to cold in 
patients with chronic nephritis is similar 
to that in normal subjects A hyper- 
reactor response, therefore, in a patient 
with increased arterial pressure would 
exclude the possibility of hypertension 
due to chronic renal disease, but the 
converse is not true 

In any case of essential hypertension, 
a primary cause should be sought. Nuzum 
and Dalton^ ^ report a case and review 
the literature of secondary hypertension 
due to a pheochromocytoma, an adrenal 
tumor. They point out that Cushing’s 
syndrome simulates this condition very 
closely. The important diagnostic points 
in pheochromocytoma are paroxysmal 
hypertension, increasing intolerance to 
glucose, and roentgenologic evidence of 
enlargement of the adrenal gland as seen 
when air is injected into the perirenal 
area. The signs and symptoms are a 
feeling that the heart is beating fast, 
breathlessness, pallor followed by flush- 
ing, and sometimes nausea and vomiting 
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Later, extreme fatigability, tremor and 
indisposition will develop. There is usu- 
ally a paroxysm of hypertension and an 
increase in pulse pressure, but a rela- 
tively slight increase in heart rate is 
noted. Glycosuria may or may not be 
present and there is a decrease in sugar 
tolerance. Signs of congestive heart fail- 
ure may develop. A case is reported in 
which a diagnosis was made and recov- 
ery from the hypertension occurred post- 
operatively. Autopsies have shown that 
in 15 to 20 per cent of the cases, the 
adrenal gland on the side opposite the 
tumor has functioned inadequately. Hy- 
poadrenalism may occur shortly after 
operative removal of the tumor and 
[proper therapeutic procedures should be 
instituted at this time. 

Eye Grounds — The prognostic sig- 
nificance of ophthalmoscopic findings in 
cases of high systolic blood pressure was 
discussed and classified by Gillan.'^^ The 
systolic pressure was selected for study 
because all observers cannot agree on 
the exact location of the diastolic pres- 
sure and it IS easier to refer cases to 1 
criterion than to 2. Two points were 
chosen for special observation: (1) The 
state of the retinal blood vessels, and 
(2) the presence of deposits, such as 
exudates and hemorrhages The classi- 
cal signs of arterial degeneration w'ere 
present, namely, burnished copper wire 
appearance, tortuosity, and irregular cali- 
ber of the arteries and deflection and con- 
striction of the veins at the arteriovenous 
crossings In addition, 2 other features 
were noted • ( 1 ) A haze overlying the 
arteries at points, especially at the ar- 
teriovenous crossing and obscuring the 
\essels wholl}' or in part; and (2) atten- 
uation of the blood stream to a point of 
complete obliteration in some cases and 
of reduction to a mere thread in others 
The appearance of the vessels was graded 
as follows . 


First Degree — Copper wire appearance of 
arteries only, or normal appearance. 

Second Degree — Tortuosity of arteries. De- 
flection and constriction of veins at arter- 
iovenous crossings. 

Third Degree — Irregular and reduced cali- 
ber of arteries 

Fourth Degree— Haze overlying the arter- 
ies at points and especially at arterioven- 
ous crossings. 

Fifth Degree — Marked attenuation of the 
blood stream, causing threadlike appear- 
ance in one or more arteries. 

As a general rule, the characteristics 
of any degree are in addition to those of 
a preceding degree, but this is not always 
true. A study of the results of these ob- 
servations reveals a close relation between 
the degree of retinal arteriosclerosis 
and the incidence of cerebral hemor- 
rhage and death. Of those cases exhibit- 
ing fifth degree sclerosis, seven-eighths 
develop signs of cerebral hemorrhage 
within a period of observation averag- 
ing 2^4 years One-third of the patients 
in the groups representing the 3 most 
severe degrees of retinal arterial degener- 
ation had vascular lesions of the brain 
during observation. Characteristic exu- 
dates were found in 22 of 83 cases 
These were circular in shape, surrounded 
by a faint dark halo and w'ere aggregated 
in the macular area in all except 2 
cases (in 1, they were scattered, and 
in the other they were arranged around 
the central area of the fundus). Neither 
exudate nor hemorrhage was found to be 
of any prognostic significance. 

Electrocardiography — Electrocar- 
diographic changes and the cardiac en- 
largement in essential hypertension show 
a strong correlation, according to the 
work of Rasmussen and Thingstad.'^^ 
They believe that the electrocardiographic 
changes described as characteristic of 
hypertension are due to varying degrees 
of left ventricular enlargement (dilata- 
tion and hypertrophy) and are not caused 
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by disease of the coronary arteries. Class- 
ifying the electrocardiographic changes 
according to degree into 4 types they 
found that types 1 and 2 with compara- 
tively small changes in the electrocardio- 
gram corresponded to slight and moder- 
ate cardiac enlargement, while patients 
with gross changes m the electrocardio- 
gram, as in type 3 (left ventricular pre- 
ponderance), and type 4 (bundle branch 
block) had the largest hearts No rela- 
tion between the degree of cardiac en- 
largement. electrocardiographic changes 
and the height of the blood pressure was 
noted. 

Treatment — The results of subdia- 
phragmatic sympathetic denervation 
in a series of hypertensive cases reported 
by Craig and Adson"^^ were as follows 
Failure, 20 per cent ; temporary, 28 per 
cent ; fair, 28 per cent, and good, 24 per 
cent To obtain the best results, cases 
selected for operation must he carefully 
chosen Mild cases of Inperteiision 
( group 1 ) amenable to medical treat- 
ment are not considered (Operation 
seems most efficacious in the definite 
\asospastic Upe of Inpertensioii in which 
sharp and brisk rises in lilood pressure 
occur when the hands are immersed in 
cold water anrl in cases in which a 
marked fall in blood pressure is pro- 
diicefl I)} the adiniiu^tmtion of jientothal 
sodium, sodium anntal or a nitrite In 
general, the patient should he under 50 
\ears of age with Inperteiision classed 
as ot grou]) 2 or 2 Cases with cardiac 
and renal damage (group 4, adv'anced 
cases) are eliminated Contraindications 
to the operation are congestive heart fail- 
ure, angina pectoris, marked renal in- 
sufficiency and advanced arteriosclerosis 

Cnle'*”^ presents the results of celiac 
ganglionectomy in 35 patients oper- 
ated upon 2 or more years ago Of this 
number, 10 have died, 1 from uremia and 
the other 9 from cerebral hemorrhage. 


The average decrease in blood pressure 
was 39/20. Symptomatic improvement 
was seen in 91 per cent of the cases and 
81 per cent returned to their normal 
occupations. The calendar age of the 
patients has no effect upon the results of 
celiac ganglionectomy; it is the physio- 
logical age, the condition of the blood 
vessels and the extent of the arterio- 
sclerosis that determines the effective- 
ness of the surgical procedures for the 
relief of hypertension Secondary hyper- 
tension due to nephritis is not considered 
a contraindication to operation if the urea 
clearance test is above 50 per cent. 

In another article, Cnle^® recom- 
mends that decapsulation of the kid- 
ney be done in addition to celiac gan- 
glionectomy for essential hypertension. 
Although only 6 cases have been done 
in this manner, he states that it seems 
to increase the effectiveness of celiac 
ganglionectomy. In some of the more 
severe cases in which decapsulation was 
performed, a decided congestion of the 
raw surface of the kidney was seen when 
the capsule was removed. 

The multiplicity of methods for surgi- 
cal relief of hypertension shows their 
slight value, according to Abrami, Iselin 
and Wallich They attempted to re- 
vascularize the kidney by nephro-omen- 
topexy, attaching the omentum to the 
scarified surface of the decapsulated kid- 
ney Tills was done m 2 cases and, 
although the procedure failed because 
the ojieration w'as jierformed too late, 
the}' concluded that this method of re- 
lieving renal hypertension ii possible in 
the human being 

An interesting observation concerning 
the surgical relief of essential hyperten- 
sion was made by Volini and Flaxman,^® 
who studied 27 hypertensive cases on 
whom nonspecific operations were done 
They found that symptomatic relief and 
reduction in blood pressure resulting 
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from these nonspecific surgical measures 
are similar and sometimes better than 
those obtained by specific procedures for 
the relief of hypertension. The average 
duration of the symptom-free stage was 
3^^ years. 

As a result of an investigation of 100 
patients diagnosed as having hyperten- 
sion not due to glomerulonephritis, Har- 
rison and Williams^*^ suggest an ap- 
proach to the problem of hypertension 
by urologic methods. This may be bene- 
ficial to many patients and lead to cure 
in some. Evidence of some disorder of 
the urinary tract was found in 30 of 
their 100 patients and in most of these 
cases the urinary tract disease ante- 
dated the hypertension 

The pharmacological action and clin- 
ical effects of tincture of Crataegus 
made from whole fruits of hawthorn 
(Cractaegus oxycantha) were investi- 
gated by Graham In cases of auricu- 
lar fibrillation and mitral stenosis with 
failure the drug was ineffective, and 
the patients subsequently improved when 
digitalis was administered However, 
in e\er_\ case of h\ pertension, both of 
the essential and chronic nephritic type, 
both the sjstohc and diastolic pressure 
were reduced ,A.fter discontinuing the 
drug, the blood pressure returned to its 
preMuus high le\el within 2 weeks 

Evans and Loughnarn'i tested the ef- 
fect of 33 drug jirejiarations on the blood 
pressure and s\ niptonis of 70 patients 
with h\ pertension It was found that 
none of the preparations produced any 
h\ poteiisiv e effect r)iily 6 of the drugs, 
bismuth subnitrite, iodine and iodide, 
bromide, sodium luminal, theominal 
and potassium thiocyanate relieved 
symptoms more than did the placebo 

The use of the thiocyanates has been 
discussed by W'ald, Lindberg and Bar- 
ker.®- They divided the toxic manifes- 
tations into those present when the blood 


level is 8 to 14 mg. (the level at which 
the hypotensive effect of the drug is 
fully effective) and those which occur 
when the blood level exceeds these lim- 
its. The commonest manifestations in 
the first group are weakness, fatigue and 
aching and cramping in the muscles of 
the calf. These symptoms are often tran- 
sitory and disappear after 2 to 6 weeks 
of medication. Toxic dermatitis mani- 
fested by a maculopapular, itching, scaley 
eruption occurred in only 6 cases and 
was never serious. Severe exfoliating 
dermatitis was not encountered and re- 
ported cases may be the result of ex- 
cessive dosage. After long continued 
administration of the drug a benign en- 
largement of the thyroid gland may 
occur, but the basal metabolic rate is not 
increased and the condition is improved 
when thyroid is administered. Mild gas- 
trointestinal disturbances consisting of 
pyrosis, abdominal discomfort, anorexia, 
nausea and vomiting may occur at the 
usual therapeutic levels. 

.Above therapeutic levels, nausea and 
vomiting are among the first signs of 
thiocyanate toxicity Severe diarrhea, 
abdominal pain and cramping may occur 
independently or as part of a general 
extreme toxic state. The signs of toxic- 
ity of the second group are seen only 
in the presence of high blood levels 
\'ascular collapse may or may not be 
associated with the other major toxic 
reactions Cerebral thromboses are prob- 
ably not to.xic effects but are secondary 
to the severe vascular insufficiency re- 
sulting from a sudden and marked de- 
pres.siou of arterial tension Cerebral 
manifestations of toxic origin appear as 
a rule when the blood level has reached 
20 mg or more per 100 cc of blood 
The earliest sign is that of slurring 
speech associated with word aphasia 
Later marked confusion and even delir- 
ium develop. The authors believe that 
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no patient who previously experienced 
angina suffered to a greater degree from 
this symptom during the administration 
of thiocyanate. 

In several elderly patients with severe 
grades of progressive vascular disease 
and hypertension who were plethoric 
and obese with good muscular develop- 
ment at the beginning of thiocyanate 
treatment, anemia, emaciation and mus- 
cular wasting developed after 5 to 10 
years of constant therapy. This may 
be due to a progressive vascular break- 
down in hypertensive patients who might 
have died of heart failure or a cerebral 
or coronary accident years later if they 
had not been treated In younger pa- 
tients with a more elastic hypertension 
tliis progressive breakdown does not 
seem to occur. 

The mode of action of sodium sul- 
focyanate in reducing hypertension is 
discussed by Doles In a previous ar- 
tide''^'^ he showed that when the hyper- 
tension is due to a macrocj tosis the 
pressure returns to normal on an ade- 
([uate diet of red meats and sufficient 
-<i)dnim sulfocyanate to reduce the red 
I elk t(i normal size If the hypertension 
n-sults from macrocytosis and arterio- 
''(.Ienl^l^ the improvement is in propor- 
tiKii to a reduction in the size of the red 
ceils, and m the group where the hyper- 
tension IS due to arteriosclerosis without 
cNideiice of macrocytosis, no reduction 
in blood pressure occurred 

Doles pointed out in 1935 that in some 
patients with hypertension due to en- 
larged red blood cells the pressure be- 
comes normal on a diet adequate in red 
meats and a daily intake of iron not 
exceeding 10 mg. Later it was found that 
those patients who did not respond to 
this treatment needed a minimum intake 
of iron of only 3 to 5 mg. to provide 
for their needs. This was evidence that 


the cells were using iron stored some- 
where other than in the bone marrow. 

Quantitative studies on the iron con- 
tent of viscera of hypertensive patients 
who had died revealed a normal iron 
content of bone marrow but the liver 
and spleen showed an iron content of 
150 mg. per 100 Gm. of tissue. Some 
means of precipitating this iron was de- 
sired, and since sulfocyanates are em- 
ployed commercially to precipitate iron 
in certain materials, this drug was used. 
Ten patients with hypertension and mac- 
rocytosis were placed on a general diet 
and quantitative determinations were 
made for iron in the urine and stools. 
A diet low in iron was given and the 
iron content of the stools and urine was 
markedly reduced. Continuing this same 
diet the patients were given 3 drams 
(12 cc.) of sodium sulfoncyanate solu- 
tion (20 grains to 1 ounce — 1.3 Gm. to 
30 cc ) twice a day and the iron content 
of the stools and urine was found to be 
increased. 

Contraindications to the use of sul- 
focyanates are hypertension in which 
the cells are normocytic normochromic, 
normocytic hypochromic, microcytic nor- 
mochromic, microcytic hypochromic, and 
cases with macrocytic hjjiertension show- 
ing an increase in the icterus index of 
7 units or more without liver disease 
This latter type is in the pernicious 
anemia group and will respond to liver 
parenterally'. The dose of .sodium sulfo- 
cyanate recommended is 1 gram (0 06 
Gm ) twice a day for 1 week, increased 
to 2 grains (013 Gm ) twice daily if 
there are no untoward .symptoms. If 
no improvement occurs, this dose may 
be increased to 7^ grains (0.5 Gm.) a 
day, providing toleration is good. 

Friend and Robinson^^ describe the 
results of experiments done to determine 
the action of sodium thiocyanate upon 
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tissue oxygen consumption. They found 
that oxygen consumption of rat liver 
cells is depressed by the thiocyanate ion 
added to serum in vitro, but the limiting 
concentrations with their method was 
between 20 and 30 mg. of the drug per 
100 cc. of blood. Serums from patients 
receiving thiocyanate with blood concen- 
trations of the drug ranging between 8 
and 22 mg. per 100 cc. did not appear 
to depress the oxygen consumption of 
rat liver suspended in them. 
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METABOLISM, DISEASES OF 

By Joseph T. Beardwood, Jr., A.B., M.D. 


OBESITY 

Etiology — The debate of the role of 
endocrine glands versus excess diet in 
obesity still rages. E. W. Hancock^ re- 
ports his observation on a series of obese 
children and adults and points out that 
while most endocrinologists stoutly main- 
tain that obesity is nearly always endoge- 
nous, in giving endocrine therapy they put 
the patient on a reduction diet and that 
those who follow the school of thought 
which blames hyperalimentation usually 
give a little thyroid to aid their reduction 
diet. The author feels that the direct rela- 
tionship of obesity to any endocrine gland 
has not been proven nor has any adiposo- 
genic hormone been detected He pro- 
poses that a carefully constructed diet 
be used with a tlwroid adjuvant, realiz- 
ing tliat the use of the latter is entirely 
empiric He feels that this enables one 
to keep the patient possibly under closer 
observation tlian if diet alone were used 
lie frowns upon exercise as a great aid 
t(j rediKtion, since it ofifsets any benefit 
gamed b\ increasing the appetite He 
feels that diiid and salt restriction is of 
no lasting \alue 

J. A fJreene- rejiorts obseiwation on 
350 cases of obesity in which sufficient 
data were av^ailable regarding tlie food 
intake and actnitv during the gam in 
I)odv weight in 154 cases. Gam in weight 
w<is associated with pregnancy or preg- 
nancies w’ithoiit a history of increase in 
food intake or diminished activity in 32 
instances. Most of these patients gamed 
from 15 to 25 pounds with each preg- 
nancy, maintained the added weight, and 
thus became obese after from 3 to 6 preg- 
nancies. There were 13 patients who were 
either always obese or became obese 
without history of change in activity or 


food intake. The gain in body weight 
which occurred simultaneously with di- 
minished activity in 104 cases was ac- 
counted for in 5 instances by change in 
occupation and in 99 by a long illness, 
disability, or convalescence. Of 300 
women, sufficient data regarding men- 
struation were available for 289. The 
menses of 143 were normal. Forty-eight 
had passed the menopause, but the obes- 
ity began several years prior to the 
menopause and the menses had been 
normal during that time. Ovarian dys- 
function could be excluded as an etiologic 
factor m the adiposity in 191 cases. 
Obesity began before puberty in 5 cases, 
but menstruation w’as normal. Adiposity 
began after the menopause in 15 in- 
stances and antedated it in 2. Menstrua- 
tion w'as irregular in 34 cases, absent 
in 13, scanty in 5, painful in 7 and exces- 
sive m 7. Although the incidence of 
obesity m myxedema, pituitary tumor, 
chronic encephalitis, su])rasellar tumor 
and diabetes insipidus is high, it w^as 
present m most cases before the onset 
of the other malady Patients with 
myxedema, ])ituitary tumor or chronic 
encephalitis became either more or less 
obese, that is, as many patients lost 
w'eight as gained weight after the onset 
of myxedema and pituitary tumor, and 
loss of weight was 5 times more preva- 
lent than gam m w^eight after the onset 
of chronic encephalitis T.ow Caloric 
diets w^ere known to have been followed 
for an adequate time by 146 ])atients, 
and all of them lost body weight satis- 
factorily The patients who lost weight 
on low^ Caloric diets included those who 
had various menstrual disturbances, 
those who became corpulent with preg- 
nancy, illness, operation, myxedema, pit- 
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uitary tumor, chronic encephalitis and 
increased food intake. Adiposity devel- 
oped in association with 36 different 
diseases or disabilities in the patients 
known to have lost weight satisfactorily. 
Inactivity occurred simultaneously with 
gain in body weight in 67.5 per cent. A 
history of an increase in food intake was 
obtained in only 3.2 per cent. 


DIABETES 

Diagnosis — Matthews, Magath and 
Berkson® report experiences at the Mayo 
Clinic with the 1-hour 2-dose tolerance 
test which was first composed by Dr. 
Exton in 1931. This test is based on 
Allen’s paradoxical law of dextrose util- 
ization. 

Following an overnight fast, samples 
of blood and urine are collected and one- 
half of a solution of 100 grams dextrose 
in 650 cc water is given by mouth. 
Thirty minutes after the ingestion of this 
solution a second sample of blood is col- 
lected and the second dose of the dex- 
trose solution is given. Thirty minutes 
after the ingestion of the second dose a 
third sample of blood and urine is taken 
The authors of this article draw the fol- 
lowing conclusions • 

1. Advancing age produces a progres- 
sive elevation of the blood sugar level 
at every phase of the blood sugar time 
curve obtained with the dextrose toler- 
ance test of E.xton and Rose. The degree 
of this, how'ever, is insufficient to in\ali- 
date conclusions 2 and 3 

2. -k fasting blood sugar that exceeds 
120 mg per 100 cc of blood is diagnostic 
of diabetes. This value, how'ever, was 
exceeded by only 21 per cent of the per- 
sons with diabetes in this series of cases 
in which diabetes was minimal In con- 
trast, no person in whom the carbohy- 
drate tolerance was considered normal 


had a fasting blood sugar that exceeded 
110 mg. 

3. According to their expierience, the 
most effective criterion, with the Exton- 
Rose procedure, for differentiating per- 
sons suffering from diabetes and normal 
persons is the hour value of the blood 
sugar. If 158 mg. per 100 cc of blood 
is taken as the critical level so that indi- 
viduals showing a blood sugar reading 
below this level at the hour are desig- 
nated nondiabetic and individuals with 
readings at or above this value are desig- 
nated presumptively diabetic, a high per- 
centage of correct diagnoses can be 
expected. As far as the observations of 
this series are concerned, all individuals 
with values at the hour less than 1 54 mg. 
were found to be normal, and all indi- 
viduals with values at the hour of 180 
mg or more w'ere found to be diabetic. 
Hence, these 2 groupings are most defi- 
nite. Individuals with values at the hour 
between 158 and 179 mg , inclusive, con- 
stituted only a small fraction of their 
cases (6, or 5.1 per cent, of 117 patients 
considered to be nondiabetic and 19, 
or 7.7 per cent of 247 patients consid- 
ered to have latent or mildest diabetes). 
The number of cases with a doubtful 
laboratory diagnosis was smaller by 
this criterion than by any other cri- 
terion applied to the results of the Exton- 
Rose test. It also was smaller than that 
obtained by any criteria applied to the 
interpretation of other oral tests for de.x- 
trose tolerance with which the_\ ha\e had 
e.xpenence. 

Insulin — The use of protamine zinc 
insulin IS so well established and has 
been so thoroughly covered by pre\ious 
articles that it would seem superfluous 
to attempt to e.xtract the voluminous lit- 
erature confirmatory of these previous 
observations With the use of protamine 
zinc insulin it is often difficult to avoid 
postprandial glycosuria and there seems 
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to be an opinion on the part of most 
workers that it is ofttimes impossible to 
have the urine sugar-free for the entire 
24-hour period.'*’ ® 

Rabinowitch® attempts to explain why 
this is true. He points out that in many 
of his cases it was quite possible to in- 
crease the carbohydrate content of the 
diet as much as 50 Gm. a day without 
noticing any marked increase in the 
amount of glycosuria and that his pa- 
tients would come with a normal fasting 
blood sugar. He feels that, as these pa- 
tients seem to go along maintaining an 
ideal body weight, are able to keep up 
with their activities and feel well, such 
a loss is not a serious matter. He feels 
that from his observations, possibly there 
may be some relationship between the 
height of the blood cholesterol and the 
tendency to develop glycosuria. 

It is the thought of the editor of this 
section that while occasionally transient 
and mild glycosuria may not be consid- 
ered a serious matter, it is a thing to be 
avoided if possible One should be sure 
that the blood sugar of these patients is 
well controlled if glycosuria is allowed to 
e.xist, for frequently it is the patient who 
IS spilling small amounts of sugar with 
slight ele\ation of the blood sugar who 
so often develops the various complica- 
tions of this disease 

Crystalline Insulin — Crystalline in- 
sulin, “solution of insulin crystals’’ first 
developed by Dr. Savhun in 1935, has 
been studied by Marble and Vartiainen'^ 
and they conclude that in comparison 
with amorphous or regular insulin (a) 
the fall in blood sugar is identical with 
the 2 preparations so that both must be 
regarded as rapid acting insulins (5) 
that while with experimental animals 
there may be no prolongation with the 
crystalline insulin, in diabetic patients 
there is a definite prolongation of the 
action and that in at least 1 case the 


crystalline insulin reached its low peak 
and returned to the "value before in- 
jection at 14 hours, and (c) they ad- 
vanced the thought that possibly to 
avoid confusion regular insulin should 
be done away with and crystalline in- 
sulin substituted. 

Diabetes in Children — Grishaw, 
West, and Smith® report their observa- 
tions on a series of 341 diabetic children 
seen between April, 1920, and January, 
1938. The earliest onset of the disease 
was at the age of 8 weeks, only 4 chil- 
dren of this group were under 1 year 
when the diabetes was discovered. The 
sex incidence was almost equally divided. 
The peak of onset for the entire group 
occurred between the ages of 11 and 12, 
and the next highest between 7 and 8 
years. They were able to obtain a fam- 
ily history of diabetes in 110 cases. 
The present status of 315 of these chil- 
dren is known Fifty-five of them have 
died, a mortality I'ate of 16 1. Insulin 
was first available to these patients in 
November, 1922 Prior to that 25 of 
the children were seen, 16 of whom are 
known to be dead Eight of those who 
died did so within 1 montli after the 
onset of the disease Of the children re- 
ceiving insulin there is a known mor- 
tality of 13 2 per cent with a duration 
of diabetes in this group from 2 days 
to over 14 years. Of particular interest 
are the 86 children in wliom diabetes 
developed prior to January, 1928, and 
who theoretically had an opportunity to 
live 10 years or more; 25 per cent of 
these died, only 3 deaths occurring 
within the last 8 years. 

Inquiry into the causes of death in 
this entire group shows that 61.8 per 
cent of the deaths must be attributed 
directly to diabetes. The highest mor- 
tality was in the group treated before 
insulin was available, in which 79 per 
cent died as a result of diabetes In the 
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group of patients living at the time the 
article was written (260) 86 per cent 
have had diabetes for 2 years or longer 
and the longest duration was 17 years 
and 7 months. In evaluating this pres- 
ent group it is interesting to see that 
73 children have survived coma, 33 
on more than 1 occasion One child 
had been admitted to the hospital 21 
times in coma; this patient is now mar- 
ried and has a daughter 3 years of age. 
Retinitis was observed in 2 cases, cat- 
aracts in 1. Incidence of tuberculosis 
was remarkably low. It is interesting to 
know that in this group there were 18 
pregnancies in 12 women, and there 
has been no maternal mortality in this 
group. 

Ophthalmological Manifestations 
of Diabetes — Smith® discusses some of 
the ocular manifestations of diabetes 
One of the rarer manifestations is that of 
lipcniia retmalis Moore of London states 
that he has not seen such a case since 
the introduction of insulin. Retrobulbar 
neuritis is usually found in older persons, 
IS characterized by a small central scot- 
oma and usually responds to treatment. 
If the condition is allowed to progress 
there may be some resulting atrophy. 
Intis demonstrates the lack of resistance 
to infection which diabetic patients show 
Tliere are more often changes in the 
pigment cells on the posterior surface 
of the iris They become swollen, thus 
throwing the iris into more prominent 
folds The cells often become detached 
and may he found on the anterior sur- 
face of the lens. 

IVTost so-called diabetic cataracts are 
nothing more than ordinary senile cata- 
racts developing in patients with diabetes 
The true diabetic cataract is found in 
young persons, is bilateral and develops 
rapidly. It is characterized by flaky le- 
sions which develop faster m the posterior 
layers of the cortex. Senile cataracts tend 


to develop earlier in diabetic than in non- 
diabetic persons. 

Likewise retinitis is somewhat simi- 
lar in that in the vast majority of cases 
in which it develops there is usually 
associated a raised blood pressure, vas- 
cular disease and albumin in the urine. 
Often it is difficult to state from ophthal- 
moscopic appearances whether a given 
case of retinitis is due to diabetes, ne- 
phritis or arteriosclerosis. Wolfe states 
that there are certain characteristics of a 
true diabetic retinitis, (1) it rarely oc- 
curs in a young subject, (2) the patches 
of retinal exudate tend to have sharply 
defined edges, are distributed in an ir- 
regular manner and sometimes form an 
irregular ring around the macular re- 
gion, (3) small dark round retinal hem- 
orrhages are suggestive of diabetes. As 
such they lie in the deeper layers of the 
retina. 

With regard to prognosis, Nettleship 
found that of 48 patients with diabetic 
retinitis, 60 per cent lived for more 
than 2 years Thus, it is an indication 
of some gravity but is not as serious a 
sign as retinitis in renal disease. 

Hemorrhage is more apt to follow 
surgery of the eye in a diabetic than 
in a nondiabetic person. Changes in rc- 
jraction are common The exact mech- 
anism for this is not known, but it may 
be due to an alteration of the osmotic 
pressure in the aqueous humor. This 
m turn causes an altered index of re- 
fraction of the lens cortex It may cause 
myopia in some cases while in others 
hyperopia may develop. It may appear 
shortly after the beginning of insulin 
therapy. The author cites such cases. 

Bucklers^® describes his observations 
in a case in which changes in the len- 
ticular turbidity were recorded continu- 
ously and metabolic tests were made 
simultaneously. A tabular report indi- 
cates the gradual retrogression of the 
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cataract, the sugar content of the urine 
and blood, the specific gravity of the 
urine, the water balance and the dose 
of insulin that was administered. The 
retrogression of the turbidity of the lens 
began in the axis and advanced m an 
irregular manner toward the periphery, 
but it seemed to be more rapid on the 
temporal side. The table discloses that 
the subsidence of the turbidity was al- 
ready noticeable at a time at which there 
still existed a considerable metabolic dis- 
turbance. 

One increase in the blood sugar was 
accompanied by a slight increase in the 
turbidity of the lens, but a second in- 
crease in the sugar content caused no 
lenticular changes. It cannot be decided 
whether the decrease in the visual acuity 
was caused by a lenticular turbidity or 
by a change in the refractive power 
during the temporary hyperopia. The au- 
thor believes that the 2 processes de- 
\ eloped simultaneously In trj ing to find 
an explanation for these 2 disorders, the 
author cites the theory advanced by 
Granstroni for the development of the 
diabetic impairment in the refraction and 
the one advanced by Rraun for the path- 
ogenesis of the lenticular turbidities 
r>oth of these autliors ascribe great im- 
portance to the disturbance in tlie min- 
eral and water exchanges The turbidity 
in the lens as well as the transitory liy- 
peropia are apparently due to a tempo- 
rary increase m the water content of tlie 
lens 

Diabetes and Hyperthyroidism — 
Foster and Lowrie^^ report tlie obser- 
vation of coe.xistence of hyperthyroidi.sm 
and diabetes which is very important 
because of the fact, as they point out, 
that many cases are overlooked. They 
state that certain features during the 
course of the illness arouse suspicion 
that thyroid disease may be a complicat- 
ing factor An inability to control the 


blood sugar and glycosuria with what 
seems to be a suitable diet and insulin 
dosage or the failure of a patient to hold 
his weight or to gain while consuming 
a diet adequate for either circumstance 
is significant. These patients also are 
prone to develop acidosis, especially if 
they are losing weight or are under- 
nourished. A rapid pulse, intolerance to 
heat or bedclothes, restlessness, flushing, 
apprehension, a moist skin and eye signs 
are all aids to a correct diagnosis, par- 
ticularly in the younger patient. 

Forty-two cases of diabetes associated 
with hyperthyroidism were found in the 
admissions to the Henry Ford Hospital 
from 1925 to 1938. During this period 
there were 214,223 new cases examined. 
Diabetes was present in 1616 of these 
and a total of 1607 operations for hyper- 
thyroidism was done. Nine patients have 
died They had an average survival 
period of 4 years and 1 month Vascular 
disease w'as a primary or complicating 
factor in all the deaths. Toxic adenoma 
was present in 6 Evidence is presented 
which would indicate that following thy- 
roidectomy the carbohydrate metabolism 
was improved. The authors believe that 
the diagnosis of hyperthyroidism as a 
complication of diabetes mellitus is being 
ov'erlooked When hyperthyroidism is 
comjihcating diabetes mellitus, thyroidec- 
tomy IS indicated Vascular disease asso- 
ciated with hypertension, since insulin 
lias been available, constitutes the major 
cause of death in this group Acidosis 
is common but can be successfullv com- 
bated by a high carbohydrate diet and 
adequate insulin. 

Diabetes and Pregnancy — Sm>th 
and Olney^- report their observations 
on 19 infants born to women whose 
pregnancy was complicated by diabetes. 
In 14 of the mothers glycosuria appeared 
only with gestation and was controlled 
by diet or by a diet and temporary use 
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of insulin, which suggests glycosuria 
from causes other than diabetes mellitus. 
Of the entire group, 11 gave birth to 
excessively large infants. The infant’s 
blood sugar, even allowing for the effect 
of predelivery insulin, may be low. The 
cord blood sugar may anticipate this 
finding by showing a much lower level 
than that of the maternal blood taken 
simultaneously. In 2 of the infants pro- 
jectile vomiting and cyanosis were strik- 
ing features, quite possibly related to 
persistent hypoglycemia. This interpre- 
tation circumvented pyloroplasty, which 
was suggested for 1 of the infants The 
use of subcutaneous dextrose appeared 
extremely valuable in carrying the in- 
fants through a critical period, after 
which an apparent adjustment was made. 

A follow-up of 1 patient showed a hy- 
perinsulm-like sugar curve at 4 years 
of age. Reports of post-mortem studies 
of infants born of diabetic mothers vary. 
In some no hyperplasia of islet tissue 
has been found, and the hypoglycemia 
must be considered functional in type. 
In otliers the finding of hypertrophy and 
h\]7erplasia of the islets of Langerhans 
makes the correlation obvious The re- 
latne macrosomia, advanced bone age 
and more mature genital tract suggest 
a pituitary effect Complete endocrine 
pathologic study is reported but the 
interrelationship is best described as dys- 
function Perhaps some interrelationship 
will be found to account for the mild as 
well as the fatal hy]iogl}cemia of the 
newborn infant I'etal glycogen storage 
hypertrophy also is postulated as a possi- 
ble cause for some of the jiatliologic 
signs. 

Anacidity — Fenz^^ points out that 
the relations between the gastric secre- 
tion and the diabetic disturbance in the 
metabolism have been repeatedly investi- 
gated in recent years and it was found 
that, whereas hypoglycemia is usually 


accompanied by an increase in the hydro- 
chloric acid content, hyperglycemia is 
accompanied by a decrease. In view of 
the great significance of the diabetic in- 
hibition of acidity and of its relation to 
insulinization, the author studied the 
gastric secretion of 116 unselected cases 
of diabetes mellitus with the aid of the 
caffeine test breakfast. He detected an- 
acidity in 65 (56.3 per cent), h3q)o- 
acidity in 20 ( 17.2 per cent) and normal 
acidity or hyperacidity in the others. 

That insulinization cannot be the cause 
of the frequent anacidity was proved by 
the fact that anacidity was more frequent 
in untreated diabetic patients than in 
those who had received insulin; even 
quite new' cases often showed complete 
anacidity When insulin was adminis- 
tered during the caffeine test breakfast, 
the acidity curve increased in patients 
w’ith normal acidity and hypoacidity, 
especially when a hypoglycemic shock 
resulted Diabetic patients who readily 
respond to insulin are more often sub- 
ject to anacidity than are those w'ho are 
resistant to insulin, but the latter show 
hyperacidity more often than do those 
who are sensitive to insulin. The se- 
venty of the diabetes does not determine 
the appearance of a diabetic anaciditj' 
It was found that 44 of the 116 patients 
had the tvpical diabetic diarrheas. The 
fact that 70,5 per cent of those wnth diar- 
rhea had anacidity and that among those 
with severe diarrhea the percentage of 
anacidity reached 78 seems to indicate 
that tlie diabetic diarrheas can lie re- 
garded and should be treated as gastro- 
geiiic diarrheas Discussing the causes of 
diabetic anacidity, the author suggests 
that deviations in the relationship be- 
tween insulin and counter-regulation, to 
the disadvantage of insulin, probably 
play a part. 

Trauma in Diabetes — The relation 
of trauma to the onset of diabetes is of 
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interest medically as well as legally and 
It is of great interest, possibly because 
the editor concurs so heartily, to read 
the article of Thomsen in which he 
thoroughly covers the subject of trauma 
and diabetes. It is pointed out that the 
conceptions of the causal relation of 
trauma and diabetes have been increas- 
ingly subjected to criticism and scepti- 
cism. The author has studied the influence 
of trauma on the carbohydrate metabol- 
ism of 144 nondiabetic individuals and 
has reviewed and tabulated 81 cases of 
reported traumatic diabetes. The find- 
ings and clinical course in this material 
are evaluated on the basis of a series of 
questions which had been formulated by 
Noorden in the belief that the answers 
thereto would throw some light on the 
relation of trauma and diabetes. 

The author emphasizes the following 
viewpoints, most of which are at vari- 
ance with hitherto prevailing opinions • 
“If physical traumata — with tlie excep- 
tion of direct pancreas trauma — are at 
all able to provoke diabetes, this prop- 
erty must be attributed tu every trauma 
regardless of its kind and location In 
human beings were found neither ex])en- 
mental nor clinical clues justihing the 
assumption that the iiusttrauniatic s^in- 
pathicogenous disturbances in the carbo- 
hydrate metabolism can lead to diabetes 
.4mco a plnsical trauma can only gne 
rise to a temporary exacerbation of ex- 
isting diabetes, it can not be thought to 
‘activate,’ ; c , bring about, a iiermaneiit 
exacerbation of latent diabetes. It is ad- 
mitted that the trauma, if the sympathi- 
cogenous disturbance in the carbohy- 
drate metabolism depending on it is 
added to the existing pancreatogenous 
disturbance, can give rise to temporary 
glycosuria and, thus make it possible 
to diagnose an existing latent diabetes 
It is demonstrated that the claim involv- 
ing the acknowledgment of a diabetes 


as being traumatic, namely, that the 
patient has not previously presented any 
diabetic symptoms, is sufficient. Trau- 
matic diabetes after a direct, severe pan- 
creatic lesion is acknowledged as a theo- 
retic possibilily.” 

Although the author admits in theory 
that diabetes may appear as a direct 
sequel to a pancreatic injury causing 
extensive destruction, he believes that 
other physical traumas are unable to 
cause diabetes. An injury may cause an 
exacerbation of existing diabetes, but the 
exacerbation that occurs immediately 
after the trauma is only temporary. The 
frequent assertion that an injury can ex- 
acerbate a latent diabetes and make it 
manifest cannot be maintained. 

It probably is not untimely to state 
that similar conclusions were expressed 
by Joslin, Root, and Marble in a chapter 
of Brahdy and Kahn’.s book, “Trauma 
and Disease’’ published in 1937 by Lea 
and Febiger. 

Cardiac Disturbances in Diabetes 

— Hegglin^® investigated whetlier there 
are connections between diabetes mellitus 
and cardiac disturbances and what ef- 
fects insulin exerts on the heart Ills 
studies were made at the medical clinic 
of the University of Zurich. He found 
that the combination of diabetes mellitus 
and heart disease is comparatively fre- 
([uent The heart docs not escape the 
general damage tliat is produced m the 
organism by the severe metabolic dis- 
turbance To be sure, tins api>lics cliiefly 
to aged persons with diabetes \\ lietlier 
heart disease and particularly coronary 
sclerosis develops also on the basis of 
juvenile diabetes, the author is unable 
to state. 

The administration of large doses of 
insulin to aged persons with diabetes 
results in impairment of the cardiac func- 
tion This does not imply that insulin 
is harmful also when given in small 
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doses. Although in a few cases electro- 
cardiographic changes were observed 
even after small doses, there never was 
a severe cardiac impairment, especially 
a cardiac infarct. In the cases in which 
cardiac infarct and diabetes concurred, 
no insulin treatment had preceded the 
development of the infarct. 

On the other hand, the large doses 
of insulin which are required for the 
treatment of diabetic coma may produce 
severe myocardial damage. For this rea- 
son, aged persons with diabetes must be 
kept under close observation in order to 
avoid coma and its circulatory complica- 
tions. By means of electrocardiographic 
studies it was possible to determine that 
a circulatory weakness during diabetic 
coma is chiefly due to a myocardial 
weakness; that is, it is not only of pe- 
ripheral but also of cardiac origin. Con- 
sequently, the therapy of the circulatory 
weakness must attempt to strengthen the 
heart by strophanthin and to counter- 
act the peripheral insufficiency with the 
usual remedies. Moreover, it is impor- 
tant to avoid an additional myocardial 
impairment by insulin; the quantity of 
insulin should be just enough to coun- 
teract the acidotic disorder of the metab- 
olism but a hypoglycemia should be 
avoided. 

Surgery in Diabetes — H. J John^® 
states that since the use of insulin m the 
care of diabetic patients, the surgical 
mortality rates in this type of case have 
decreased tremendously An average of 
a series of 1767 cases reported before 
the advent of insulin showed a mortality 
rate of 20.6 per cent while in 9513 
cases reported since 1923, the mortalits' 
has been only 6 7 per cent There are 
still tremendous variations in the results 
reported. These range from 12 to 6 8 
per cent. 

Surgery in diabetic patients carries 
a greater than normal risk, not because 


of the diabetes per se, but because of 
obesity, arteriosclerosis, advanced age, 
and the dangers of infection. 

Cholecystitis is common among dia- 
betic patients, and the removal of the 
gall-bladder usually improves the diabetic 
condition. 

Surgery of the extremities for gan- 
grene is a special problem encountered 
in diabetes. The best treatment for gan- 
grene is prevention, since the mortality 
rate in this type of operation is neces- 
sarily high, because of the advanced age 
of the patients and the shock occasioned 
by amputation. 

The proper care of a diabetic patient 
who has an operation demands the com- 
bined services of an internist and sur- 
geon who are interested in the disease. 
The best results are obtained where 
there is the best team work. 

The most important diagnostic prob- 
lems encountered in connection with sur- 
gery on diabetic patients are* (1) The 
differentiation between acute appendicitis 
and acidosis; and (2) the proper diag- 
nosis of unconsciousness which may ap- 
pear following an operation The latter 
may be caused by surgical shock, dia- 
betic coma, hypogl) cemia, or alkalosis 
The history and blood chemistry findings 
are important m making the differentia- 
tion from acute appendicitis 

Except in situations that present an 
emergency, a diabetic patient should be 
subjected to thorough study before aii} 
surgical procedure is attempted The 
proper dosage and distribution of insulin 
must be determined if the diabetic con- 
dition is to be kept under control satis- 
factorily after the operation 

The choice of anesthesia is very im- 
])ortant. Chloroform should never be 
used; ether has a great many hazards 
The anesthetics of choice when local or 
spinal anesthesia cannot be used are 
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nitrous oxide, ethylene, and cyclopro- 
pane. 

After an operation, the condition of 
the diabetic patient must be followed 
most carefully with repeated determina- 
tions of the blood sugar, and adjustment 
of the insulin dosage, so that both hyper- 
glycemia and hypoglycemia may be pre- 
vented. Intravenous administration of 
glucose solutions may be resorted to, 
provided the injections are accompanied 
by appropriate doses of insulin. 

Newer Physiology of Diabetes — 
One of the most important contributions 
to the newer physiology of diabetes is 
that of F G. Young He reports his 
experimental work in producing diabetes 
and the relationship of diabetes to the 
anterior hypophysis A few years ago the 
theories on the causation of diabetes 
mellitus seemed quite complete Within 
the past 6 or 7 years, however, e.xperi- 
mental work on the anterior lobe of the 
pituitary gland ha.^ revealed facts which 
are ver_\ disturbing to the older theories 
In 1931. Houssay showed that the ad- 
ministration of substance from the an- 
terior lobe of the pituitary from h\- 
poph\ sectomized and dejiancreatomized 
animals resulted in a very marked in- 
crease m the seventy of diabetic svmp- 
toms d'he author confirms this work and 
discusses at considerable length the pos- 
sible nature of this ■‘diabetogenic’’ ma- 
terial and the possible modes of its 
action 

Dogs were used in Young’s series 
of experiments because they give more 
consistent results The pancreas and 
pituitarv glands had not been removed 
from them as in the animals used in 
Houssay’s experiments. In from 3 to 4 
days following the daily intrapentoneal 
injection of a suitable amount of crude 
saline extracts of fresh anterior pituitary 
gland, the urine increased in quantity 


and glycosuria and ketonuria super- 
vened. When the same quantity of ex- 
tract was continued, the animals lost 
their diabetic characteristics, but when 
the quantity was increased the diabetic 
qualities again became manifest. When 
this process was continued sufficiently 
long, the majority of the dogs became 
permanently diabetic, with the exception 
that they were able to maintain body 
weight and did not require the use of 
insulin. 

In his evaluation of this work, the 
author discusses the influence of the an- 
terior lobe of the pituitary gland on the 
action of insulin, on the islet tissues of 
the pancreas, on the glycogen stores 
during a fast, and the influence of the 
pituitary extracts on ketogenesis. It has 
been shown that the daily administration 
of extracts from the anterior lobe of 
the pituitary gland will markedly lower 
the hypoglycemic action in rabbits, and 
that this action is due to a substance 
which IS present in jirejiarations of the 
so-called lactogenic liornione (prolac- 
tin) The author refers to this as “gly- 
cotropbic .sub.staiice ” The injection of 
this ghcotrophic substance definitely de- 
creases the teiideiicv of insulin to in- 
crease the liver glycogen level, and 
inhibits the action of iiisnbn in the pe- 
ripheral tissues 

It has been shown that the injection 
of such diabetogenic extracts will result 
in a true hypertrophv of tlie islet cells 
of the pancreas in several lyjies of ani- 
mals. The fraction that causes this action 
has not yet been isolated 

With regard to the action on the 
glycogen stores during a fast, it was 
found that the administration of glyco- 
trophic substance resulted in a definite 
increase in the liver glycogen content. 
The reason for this is not at all clear, 
and it is suggested that there may be 
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less utilization of carbohydrates, or that 
there might be some glycogenesis from 
fat. 

The administration of substance from 
the anterior lobe will result in an in- 
crease in ketone excretion, though as 
yet little is known of the nature of the 
active principle which causes such an 
increase. 

In his discussion of the nature of the 
diabetogenic factor of the anterior lobe 
of the pituitary gland, the author points 
out that at least 3 factors are necessary 
for the production of diabetes in the 
normal dog. The exact nature of these 
factors is not known at the present time 
In referring to the mechanism of the 
diabetogenic action of the anterior lobe 
extracts the author states, ‘'inherent 
processes of manufacture of sugar in the 
liver and utilization in the peripheral 
tissues probably exist, these processes 
being intrinsic properties of the relevant 
tissues; the precise mutual adjustment 
of the rates of these 2 processes is medi- 
ated by the endocrine system, the an- 
tagonistic actions of insulin and the pitui- 
tary factors playing an important role 
111 this adjustment If this is so, then 
freedom from diabetes is the result of 
a precise regulation of the relative po- 
tencies of the pancreatic and pituitary 
factors If, for any reason, the regulation 
IS faulty so that pituitary effects pre- 
dominate, then diabetes may result '' 

Diabetes and Tuberculosis — EI- 
wood^^"^ g^ves the results of collapse ther- 
apy for pulmonary tuberculosis and the 
use of the newer insulins for the con- 
trol of concomitant diabetes in 21 cavSes 
Despite the limitations imposed on the 
successful continuance of artificial pneu- 
mothorax, the employment of this type 
of therapy restored more than 3 times 
as many to health as did elected or en- 
forced rest. The percentage of effective 


pneumothorax obtained parallels the re- 
sults observed in nondiabetic persons. 
Protamine zinc insulin utilized in all 
stages of both diseases was as applicable 
as insulin. It revealed limited advantages 
in these cases over insulin in the pro- 
gressive phases of tuberculosis, greater 
adaptability and better management in 
tuberculosis therapeutically controlled or 
regressing. It is of greatest use in dia- 
betes and arrested pulmonary tubercu- 
losis and its advantages in these cases 
over insulin are comparable to those 
noted in otherwise uncomplicated dia- 
betes. In terminal pulmonary disease it 
has little or no advantage over insulin 
in the control of the diabetic derange- 
ment. 
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Edited by Bernard J. Alpees, M.D. 


BRAIN ABSCESS 

By Robert A. Groff, M.D. 


Alpers^^ studied 27 cases which in- 
cluded a histological correlation of the 
clinical features with the pathological 
findings. He disclosed the following im- 
portant facts : 

The formation of the wall of the ab- 
scess is dependent on the following varia- 
ble factors : ( 1 ) The nature of the invad- 
ing organism. Some organisms favor 
wall formation. (2) The resistance of 
the host. This factor is an intangible ele- 
ment, and, therefore, not easily measured 
or evaluated. However, the more resist- 
ance the organism meets, the more like- 
lihood there is of wall formation. 

Time Factor — Alpers found that an 
abscess of 3 days duration showed no 
capsule; 1 of 6 days, beginning encap- 
sulation; 1 of 10 days, no signs of cap- 
sule ; 1 of 14 days, good capsule forma- 
tion In 12 cases good capsule "was 
present where the history extended over 
a i)criod of 3 weeks to 11 months One 
abscess of 2 months duration had a very 
poor capsule and another of 2^ months 
had no sign of capsule formation. The 
author concludes from these data that 
the older the abscess, the greater the pos- 
sibility of encapsulation, but factors such 
as virulence of the organism and resist- 
ance of the host are important determi- 
nants for encapsulation. 

Relationship of Organism to En- 
capsulation — The staphylococcus is ac- 
companied by poor capsule formation. 
Other authors have observed the reverse 
to be true Cocci are said to favor encap- 
sulation, and the anaerobic group is said 
to favor encephalitis without formation 


of a capsule. A virulent organism, in the 
blood stream, will cause death before an 
adequate capsule can be formed. Abscess 
of the brain is more frequently a compli- 
cation of chronic than of acute otitis 
media or mastoiditis Abscesses with 
mixed infection do not form capsules as 
well as those due to a single organism 
Most abscesses contain virulent bac- 
teria and rarely is an abscess sterile. This 
finding is intimately associated with the 
occurrence of encephalitis about the wall 
of the abscess. Even abscesses of long 
standing are sometimes associated with 
an active encephalitis 

Pathology of Capsule — The capsule 
is composed largely of connective tissue. 
Alpers did not find evidence of neu- 
roglial elements in the capsule and gliosis 
was not observed even in the surround- 
ing brain tissue except in a few cases of 
chronic abscess The capsule, tlierefore, 
is derived from the blood vessels, lym- 
jihocytes, and the dura and pia mater 
These observations disagree with those 
of other writers who report neuroglia- 
fibrils in the capsule 

Treatment of Encapsulated Ab- 
scess of the Brain — Is A Kahii^^ has 
presented a very interesting article upon 
the treatment of encapsulated brain 
abscess. 

cranial defect is made over the most 
superficial aspect of the abscess. The 
dura is opened and the abscess is drained 
by a dull exploring cannula. About lYi 
drams (6 cc.) of colloidal thorium diox- 
ide are instilled. By taking periodic roent- 
genograms, one can follow the course of 
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the abscess. Kahn has shown diagram- 
matically that the abscess migrates to the 
surface, and in 1 of his patients the 
abscess delivered itself completely. In 
those abscesses in which no migration 
takes place, Kahn removes the overlying 
cortex, excises the dome, and sutures 
the capsule to the galea of the scalp. 

The ability to visualize the abscess is 
undoubtedly a step forward in its treat- 
ment. The opaque material is phagocy- 
tosed by the cellular elements of the cap- 
sule so that increase in size of the abscess 
is demonstrable, even though the pus and 
the contrast medium do not mix freely. 
The advantages, according to Kahn, are 
the ability to visualize the abscess if the 
abscess is treated by enucleation, and 
the ability to find the abscess if repeated 
tappings are used 


BRAIN TUMORS 

Diagnosis — A simple test for the lo- 
calization of brain lesions, as an adjunct 
to the neurological examination, has been 
described by F H Lewy ^ The test is 
performed by drawing a pin evenly across 
all portions of the scalp and forehead in 
an effort to disclose an area of hyper- 
esthesia This has been termed by the 
author as a h> perpathic area of the scalp 

These hyperpathic areas have been 
demonstrated by Lewy m association with 
tumor, abscesses, subdural hematomas, 
arachnitis, and meningeal scar forma- 
tions. This author correlated the lesion 
with the hyperpathic area of the scalp in 
100 patients, 79 of whom had tumors 
The results of these examinations showed 
a definite relationship between the hyper- 
pathic scalp zone and the intracranial 
lesion The exact shape of the hyper- 
pathic area varied in different cases and 
its relationship to the intracranial lesion 
was approximate However, the zone is 


sufficiently accurate to indicate the site 
of operation. 

Visual Field Defects — Study of the 
visual fields in patients with suspected 
tumors of the brain constitute a most val- 
uable aid in localization. The defect of 
a bitemporal hemanopsia is known to be 
characteristic of most pituitary tumors. 
However, there has been much discussion 
as to the field defects associated with 
temporal and occipital lobe tumors. In a 
comparative study of visual field defects 
from patients having either temporal or 
occipital lobe tumors, H. S. Sanford and 
H. L. Bair^ have made the following 
interesting observations : Homonymous 
hemanopia is the commonest visual field 
defect produced by tumors of the tem- 
poral and occipital lobes On the other 
hand, quadrantic anopias are produced 
much more frequently by tumors of the 
temporal lobe than by tumors of the oc- 
cipital lobe. Normal fields are obtained 
with approximately the same frequency 
in cases of tumor of the temporal lobe 
and in cases of tumor of the occipital 
lobe Sparing of the macula (central 
vision) occurs in association with both 
groups of tumors according to these au- 
thors, but is much commoner and of 
greater degree with tumors of the occipi- 
tal lobe In the cases in which necropsy 
specimens were available, there was no 
instance of sparing of the macula asso- 
ciated with a tumor of the temporal lobe 

Visual hallucinations have been re- 
garded as diagnostic aids in the differen- 
tiation of tumors in the temporal and 
occipital lobes It has been general 1} 
accepted that temporal lobe tumors cause 
formed hallucinations — whereas occipital 
lobe tumors cause unformed hallucina- 
tions — flashes of light, colored or uncol- 
ored. The results of these investigations 
disprove this conception, in that both 
types of hallucinations occurred in either 
the temporal or occipital lobes 
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Etiology and Genesis— Trauma— 

The consensus has been that trauma 
bears little if any relationship to brain 
tumor formation. Recently Cox^ made 
a study of 150 consecutive cases of 
proven intracranial tumor to see what 
part trauma played in the clinical course 
He found that trauma appeared to have 
been related to the onset of symptoms in 
4 (2.6 per cent), or possibly 5 (3.3 per 
cent). In 2 of these, intracranial tumors 
were almost certainly present at the time 
of injury. In 1 the microscopic study 
strongly suggested that the injury caused 
focal changes within the tumor. In 2 
cases, tumors were found in the known 
Sites of injury of a fairly severe grade 
It appeared as though the tumor followed 
the injury m 1 of these, for, although a 
long period elapsed between its clinical 
onset and the injury, it was of a slowly 
growing type 

Genesis — In answer to the question, 
whether there is a genetic basis for tu- 
mors of the brain, Pass‘d studied 30 fami- 
lies of patients wnth brain tumor. The 
investigation included only parents, sib- 
lings, and children ; a total of 222 persons 
m 3 generations Of this group, 76 had 
died and 109 of the living (76 per cent) 
were studied 

In only 1 famil\ was there a familial 
incidence of I'lrain tumor. One patient 
with glioma in the frontal lobe had a half 
sister whth a similar tumor Tw’enty-six 
of the 222 relatnes of jiatients wnth veri- 
fied tumor of tlie brain, had tumors in 
other ])arts of the 1)ody, 12 of which were 
heingii and 14 malignant Recklinghau- 
sen’s disease was found m another mem- 
ber of the family m 3 instances. 

Pass concludes that there is no evi- 
dence for a genetic basis of tumors of 
the brain, that there is a relation between 
tumor of the brain and Recklinghausen's 
disease, that there are grounds for the 
existence of an anlage to tumor forma- 


tion in general and that there is no dem- 
onstrable connection between the inci- 
dence of tumor of the brain and that of 
other nervous and mental diseases. 

Differential Diagnosis — Tumor 
Versus Vascular Accident — The dif- 
ferential diagnosis between brain tumor 
and vascular changes due either to arte- 
riosclerosis or syphilis in patients past 
40 years may be extremely difficult. This 
fact has been discussed in a paper by 
Hastings ^ The author reviewed a series 
of 25 cases in which the diagnosis of 
tumor was not entertained clinically but 
autopsy revealed a tumor of the brain. 

In these cases, the 3 cardinal symp- 
toms of brain tumor, headache, vomiting, 
and choked disc, on which the resident 
physician and general practitioner depend 
largely for a diagnosis, were absent. The 
following table emphasizes this point* 


Headache 

No, Cases 
Present 
Absent 

25 

9 

16 

Vomiting 

25 

6 

19 

Choked Disc 

.H4 

0 

*14 


Thus the stress placed on cardinal 
s}mptoms may result in confusion The 
average age of these jiatients was 56 
years Hypertension w^as present in only 
1 patient ; the remaining patients had a 
normal blood pressure Two patients 

had a positive spinal Wasserniann The 
clinical diagnoses m the cases were. 

Cerebral Vascular Accident. . 19 cases 

Syphilis of the Brain 2 cases 

Traumatic Arachnoiditis . - 1 case 

Lead Encephalopathy 2 cases 

The pathological diagnoses wxre 
Glioma (all forms) . 14 cases 

Meningeal Endothelioma . 7 cases 

Metastatic Tumor . 3 cases 

Chordoma . .... 1 case 

Hastings divided the histories of these 
cases into 3 groups The first group con- 

* No record of 11 cases Three cases showed 
hyperemic discs, but no actual choking 
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sists of patients in whom the diagnosis 
was clinically possible. 

In the second group, localizing signs 
appeared in most of the patients and 
there was a history not entirely compat- 
ible with a vascular lesion. The 2 cases 
with a positive Wassermann and the 3 
which were diagnosed by laboratory find- 
ings as lead encephalopathy, fall into this 
intermediate group. 

In the third group, the patients had a 
slowly progressing symptom picture with 
localizing signs which were^ without ex- 
ception, diagnosed as cerebral throm- 
bosis. 

The all important fact gained from this 
study, as pointed out by the author, is 
that a progressive history m a patient 40 
or above, without the cardinal signs of 
increased intracranial pressure, should be 
considered a brain tumor until proven 
otherwise 

Apoplectiform Onset — The impor- 
tance of considering the diagnosis of 
brain tumor in patients who have an 
acute onset of hemiplegia has been re- 
em])hasized by A Stender ^ He reports 
12 cases of verified tumor m which the 
first indication of a cerebral neoplasm 
was a sudden hemiplegia There were 
no significant jirodromal symptoms, at 
least to interfere with the usual activities 
of these patients 

The ty])es of tumors in these 12 cases 
were Gholilastoma-miiltiforme, 5, hem- 
angioma, 2, astrocytoma or spongioblas- 
toma jiolara, 3 , metastatic tumor. 1 ; and 
meningioma of the fnjntal lobe, 1 Of 
these tumors 7 were in the frontal lobe, 
2 m the temporal lolie, and 1 each m the 
basal ganglia, corpus callosum, and entire 
hemisphere 

The prodromal s\inptoms w'ere head- 
ache in 6 and mental changes in 2 Ex- 
amination of the optic discs of these pa- 
tients revealed 5 without choked discs 
(papilledema), 2 with blurred discs, 2 


with definite papilledema and 4 with 
marked choking. The neurological find- 
ings were not unlike those of other causes 
for hemiplegia. Some patients showed 
sensory changes, a few, hemanopic visual 
defects, and a few had an aphasia. 

The cause for the sudden onset of 
hemiplegia W'as easily explained in 2 pa- 
tients where there was a hemorrhage in 
and around the tumor. In the remaining 
10 patients, the cause was not so appar- 
ent. A few showed extensive necrotic 
areas and small hemorrhages, insufficient 
to explain the hemiplegia. In no case 
could the sudden hemiplegia be attributed 
to an occlusion of the large blood vessel 
by direct pressure of the tumor It is 
suggested that reflex spasms of neighbor- 
ing blood vessels may take place when a 
smaller branch is compressed by an ex- 
panding tumor. Marked cerebral edema 
occurred in all 1 1 cases in which autopsy 
was performed. 

Stender believes that the sudden ap- 
pearance of cerebral edema around the 
tumor IS the most probable explanation of 
the apoplectiform onset in cases of tumor 
of the brain 

Syndromes Simulating Brain Tu- 
mor — In contrast to the abo\e are con- 
ditions which simulate brain tumor closely 
and are often mistaken for tumor of the 
brain This fact has been recently re- 
\iew^ed by G Schaltenbrand " 

Optic neuritis may be associated with 
headache and may simulate a tumor of 
the brain The severe impairment of 
vision is an important differential point 
Occasional dififuse infection of the nerv- 
ous system is seen in such cases The 
author refers to such cases of optic neu- 
ritis which are associated wuth marked 
cerebral and cerebellar signs. In 1 pa- 
tient extensive areas of demyelinization 
with intense foci of inflammatory reaction 
ill the cerebellum, pons, and optic tracts 
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u ere found. In another patient, the brain 
showed a diffuse encephalomyelitis. 

Turmschadel, Buerger’s disease with 
cerebral involvement, slow thrombosis 
associated with arteriosclerosis, the Law- 
rence-Biedl-Moon syndrome, hyperten- 
sion, and the Stewart-Morel syndrome 
may all be mistaken for tumor of the 
brain. Subdural hematoma, syphilis of 
the cerebrum, aqueductal stenosis, and 
traumatic arachnitis are also mentioned 
by the author. 

It is to be noted that these syndromes 
or diseases make the physician consider 
the diagnosis of brain tumor. This is for- 
tunate since there is something to offer 
m tlie way of treatment, whereas m the 
diseases mentioned, there is very little to 
be offered in the way of therapy for most 
of them. 

Meningiomas 

(}. Horrax,''’ m a review of 60 cases, 
has presented the general characteristics 
of these tumors The history usually 
extends o\ er a period of 1 year or longer 
Therefore, tliese tumors grow slowly 
Tlie hone over the tumor usually shows 
cei tain characteristic chanftes These tu- 
nior^ ha\e a predilection for certain 
,ire:i-> Alost of the tumtirs develop m the 
.interior half of the brain 

I lorrax found that 24 of his cases 
u ei e 1( )C.ited u\ er the cerebral convexities. 
These tumors were, in most instances, 
ilostU assdciated with the longitudinal 
Nmus Fn nil a technical standpoint, they 
are the eaMest to remove and are the 
most favorable in that the operative mor- 
t.ality is Iowa 

The tiibercidmn scllae is another com- 
mon site for these tumors The growth 
IS usually small because the tumor com- 
presses the optic nerves early in its stage 
( )f development. The syndrome, as pointed 
out by Horrax and also by Hender- 
son,'* IS bilateral primary optic atrophy 
in a middle-aged person with progressive 


loss of vision and bitemporal field de- 
fects. The sella turcica is normal when 
examined by the x-rays. Horrax feels 
that these tumors are easily handled from 
a surgical standpoint ; however, Hender- 
son suggests a bilateral approach. It 
would seem to the Reviewer that a 
bilateral approach in this tumor is unnec- 
essary. 

The olfactory groove is another com- 
mon site for these tumors. Henderson 
divides them into 2 groups. The first group 
constitutes those tumors which develop the 
anterior portion of the groove and the 
second group, those which develop in the 
posterior portion of the olfactory grove 
Both writers comment on the fact that 
these tumors are invariably the largest 
with which the surgeon has to deal The 
clinical syndrome is that of anosmia 
which is first unilateral and since the tu- 
mor rapidly becomes bilateral, both olfac- 
tory nerves are involved In the anterior 
group of tumors, papilledema is the rule 
w'hereas optic atrophy with late develop- 
ment of papilledema is characteristic of 
the posterior situated tumors. Mental 
changes are common. In most instances 
it is necessary to do a 2-stage operation 
in order to remove the tumor. 

The preolfactory area, in front of the 
cribriform plate, has been showm to be 
the origin for these tumors in 2 instances. 
The Signs in these jiaticnts arc those of 
increased intracranial pressure with men- 
tal sluggishness. 

The sphenoid ridge is another location 
for these tumors. They may arise in the 
region of the lesser or greater wing of 
the sphenoid ridge. Horrax classifies 
these tumors as orbitotemporal since in 
his group of cases practically all were 
associated with bony involvement of the 
orbit. The writer feels that this adds 
only confusion, since in a high percentage 
the bony involvement described by Hor- 
rax IS associated with the tumor. 
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Tumors arising from the lesser ming 
of the sphenoid ridge present the clin- 
ical syndrome of unilateral visual loss 
which may become bilateral, ocular pal- 
sies involving chiefly the third cranial 
nerve, at times loss of the sense of smell 
and involvement of the fifth cranial nerve 
Increase in intracranial pressure is a late 
finding. 

Tumors arising from the greater wing 
of the sphenoid ridge do not present a 
definite clinical syndrome By reason of 
their location, they grow to enormous 
size before they are recognized. 

The treatment as suggested by Hen- 
derson IS preliminary decompression, 
bilateral exploration, and, if necessary, 
resection of the frontal lobe. This 
method of approach is obviously for the 
large tumors. In most instances, a uni- 
lateral approach is sufficient for remov- 
ing the tumor Horrax stresses the fact 
that when bony involvement is present, 
efforts should be made to remove all the 
infiltrated bone. 

The fair and longitudinal sinus Tu- 
mors arising in this location, in most 
instances, grow bilaterally However, 
when in association with the falx only a 
small portion of the tumor may be oppo- 
site to the growth These tumors pro- 
duce symptoms, according to their loca- 
tion Where tlie tumor is ap])ro.ximately 
equal on the 2 sides, bilateral symp- 
toms and signs occur Their complete 
removal necessitates removing the sagit- 
tal sinus, and Horrax states that he lias 
removed 5 to 12 centimeters of the sinus 
anterior to tlie lolandic area In 2 of his 
patients, there resulted sufficient weak- 
ness of 1 or the other leg to incapacitate 
them In the remaining patients, no re- 
sidual signs occurred. 

Gliomas of the Pons 

B. J. Alpers and J. C Yaskin^*^ report 
a series of 11 cases. The typical clinical 


picture in a child up to 11 or 12 years 
of age is as follows: The onset is often 
accompanied by diplopia and headache, 
followed in a relatively short time by 
paralysis of the cranial nerves (facial, 
trigeminal, and vagus), and by symptoms 
referable to the cerebellar pathways and 
to the pyramidal tract. All these develop 
more or less rapidly during an average 
course of about 3 months. 

Examination of these patients reveals 
paralyses of the cranial nerves, with in- 
volvement usually of the abducens, facial, 
and trigeminal and sometimes of the 
auditory, vagus, hypoglossal, and oculo- 
motor nerves. The paralyses are usually 
unilateral but may be bilateral There are 
almost always some evidence of involve- 
ment of the pyramidal tracts (hemipare- 
sis, quadriplegia, or even monoplegia), 
and variable cerebellar signs. Sensory 
disturbances are strikingly absent in 
practically every case. Signs of increased 
intracranial pressure are usuall}' absent; 
choked disc is present in only a small 
number of cases, and the spinal fluid 
pressure may be normal 

These authors state that a glioma con- 
fined to the dorsal part of the pons offers 
a particularly difficult problem m diag- 
nosis. The difficulty in such a case is 
caused by the fact that the signs are lim- 
ited almost entirely to paralyses of the 
cranial nerves, which may not be numer- 
ous. They comment upon the sign of 
spasm of the raasseter muscle on the 
side of the tumor described by Rasdol- 
sky. This difficulty leads to characteristic 
difficulty in opening the mouth, causing 
disturbance in feeding and talking. 

Diplopia IS considered b\ the authois 
as 1 of the most important signs since it 
occurs as the initial .swnptoni. They 
point out that this occurs m other cases 
of brain tumor but it occurs late and is 
caused by increased intracranial pres- 
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sure. Pontine gliomas cause this sign to 
appear at the onset because of nuclear 
or intramedullary nerve involvement 
As a point m differential diagnosis 
from encephalitis, the authors state that 
encephalitis rarely causes pyramidal and 
cerebellar signs. In disseminated enceph- 
alomyelitis, the long tracts are more 
likely to be involved than in other forms 
of inflammatory disease involving the 
base of the brain. The course of this 
disease should differentiate it easily from 
a pontile glioma. 


Sometimes the differentiation of a pon- 
tile glioma from a tumor of the cerebello- 
pontile angle is difficult. For the diagno- 
sis of pontile glioma is the incomplete 
loss of hearing, atypical barany responses, 
and the absence of choked discs. For 
tumors of the cerebellopontile angle, there 
is the history centered about the loss of 
hearing, characteristic barany response, 
and choked discs. The authors feel that 
a careful attention to details will prevent 
unnecessary operations in patients with 
pontile glioma. 


SPINAL CORD TUMORS 

By Robert A. Groff, M.D. 


Neurological Aspects — Spurlmgand 
Bradford^^ have reviewed the symptoma- 
tology referable to herniation of the 
nucleus pulposus between the fourth and 
fifth and fifth lumbar and first sacral ver- 
tebrae The symptomatology'' consists of 
persistent sciatic pain which i.s often ex- 
aggerated hy coughing, sneezing, or 
straining .Associated with this pain is 
an incapacitating pain low in the back 
This latter pam precedes the sciatic pain 
by weeks, months, or years The back 
pam IS usually intensified by bending or 
lifting Paresthesias are of extreme im- 
])ortance, being of far more localizing 
value tlian is the distribution of pam 
Tingling, prickling, cold or numb sen- 
sation occurring below the knee in the 
lateral aspect of the leg or m the foot 
are characteristic of herniated nucleus 
pulposus at the fourth or fifth lumbar 
interspace. 

The signs consist of a stiff lumbar 
spine, a positive Lasegue sign, and dim- 
inution or absence of the ankle jerk 
Pressure over the fourth and fifth lumbar 
vertebra, their spinous processes or lat- 
erally, ofttimes elicits pain in the distri- 
bution of the sciatic nerve. Tests of the 


motor power are usually not of much 
aid The sensory changes are most im- 
portant in making the diagnosis. Whether 
the herniation is at the fourth lumbar or 
the lumbosacral disc, the lateral aspect 
of the leg will be hypesthetic in most 
cases However, herniation at the fourth 
lumbar disc usually results in hy'pesthesia 
of the anterolateral aspect of the leg with 
inclusion of the great toe, while hernia- 
tion at the lumbosacral disc gives Iiypes- 
thesia of posterolateral aspect of leg with 
inclusion of lateral aspect of foot 

These authors feel that a diagnosis of 
protrusion of the nucleus pulposus can 
be made without the use of contrast 
media injected into the spinal canal. 
They also point out that the hgamentum 
posterior can be injured without produc- 
ing a herniation of the nucleus. 

Myelography — Chamberlain^^ has re- 
introduced the use of air or oxygen as a 
means of visualizing herniations of the 
nucleus pulposus as w'ell as other spinal 
cord lesions His experience consists of 
over 300 spinograms. He considers the 
method reliable because in every case in 
which operation was performed, the level 
of the lesion predicted after myelographic 
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examination, was verified by laminec- 
tomy. Air studies have not been mislead- 
ing as there were no instances in which 
the myelograms indicated a lesion with- 
out verification at operation. 

Camp,i® on the other hand, advises 
the use of radiopaque oil (lipiodol). His 
objection to the use of air or oxygen is 
that it is difficult to control its position 
and distribution Its use is, therefore, 
restricted to the lumbar canal. He feels 
that the accuracy of the diagnosis with 
air is not equal to that obtained with 
iodized oil He advises extreme caution 
in the interpretation of the x-ray films 
when a gas is used 

In a series of 203 cases. Camp found 
that the results of x-ray examination 


were accurate in 92.3 per cent. He found 
the greatest error to be at the caudal 
sac at the lumbosacral junction and 
points out that there may be a very large 
protrusion of the nucleus pulposus in this 
region without giving definite roentgen 
ray evidence. 

Treatment — Love^® advises that as 
small a laminectomy be performed as is 
possible to adequately remove the nucleus. 
In 1 case he has performed what he has 
termed a partial laminectomy in which 
the laminae above and below on the 1 
side were removed without destroying 
articular facets. He makes particular 
note of the fact that in most instances a 
hypertrophy of the ligamentum flavum 
is associated with the herniated nucleus. 


CHOREA 

Ry Irving J. Wolman, M D. 


Etiology — Coburn and IMoore-^ have 
shown that one-half of their cases had 
never shown any evidences of rheumatic 
fever; they suggested that the physio- 
logic background prerequisite to the de- 
velopment of chorea may be prepared 
by a number of abnormal conditions, 
among which the rheumatic state is the 
most favorable 

Usher-"’ studied 2 groups of children 
affected by chorea One group was made 
up of children wlio gave a history of 1 
or more attacks of uncomplicated chorea 
— so-called “pure chorea.” The other 
group gave a history of chorea but 
also had had other rheumatic manifesta- 
tions in the past, such as repeated upper 
respiratory infections and infected ton- 
sils, joint pains, nodules, or heart dis- 
ease — “mixed chorea.” Definite heart 
involvement as evidenced by valvular 
murmurs and cardiac enlargement in 
roentgen studies, was present in but 27 


per cent of the pure choreas. In the 
cases with infected tonsils and recurrent 
upper respiratory infections, only 14 per 
cent were associated with endocarditis 
By contrast, in the group of mixed cho- 
reas, 65 per cent showed heart disease 
The author pointed out that a number of 
his cases dated from sudden psychic trau- 
mas ; that the children were usually thin, 
active, nervous and emotional (“chorea 
temperament”) ; and that in the pure 
cases there was nothing to suggest that 
chorea is an infection from the stand- 
points of clinical course, temperature, 
pulse, blood count, or sedimentation time 
When chorea was associated with other 
evidences of rheumatic fever, a history 
of antecedent polyarthritis or chronic 
tonsillitis could usually be elicited 

The contrary point of view is cham- 
pioned by Sutton and Dodge “® Out of 
467 children having chorea at Bellevue 
Hospital, New York City, 133 had had 
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muscle and joint pains, and 243 had 
had frank rheumatic attacks at one time 
or another; only 91, or 20 per cent, 
showed "pure” chorea. These authors 
feel strongly that their statistical evi- 
dence demonstrates that chorea is a maj’or 
manifestation of rheumatic fever. 

Pathology — Babonneix and Lher- 
mitte-'^ have described the histologic le- 
sions in the brain of a case dying of 
malignant Sydenham’s chorea. The le- 
sions consisted of chromatolysis and 
inj'ury of the cells in the rolandic fissure 
and optic thalamus, with increase in the 
microglia and dilatation and endothelial 
proliferation in the neighboring blood 
vessels. These changes bore no resem- 
blance to the findings in lethargic enceph- 
alitis. 

iMcCulloch-* maintains that the cere- 
bral lesions in the few described autop- 
sies were similar in character to those 
of rheumatic fever elsewhere m the body. 
The diseases must be considered as an 
exudative manifestation, rather than as a 
proliferative one, inasmuch as no perma- 
nent damage to brain tissue takes place 
He suggests the term "encephalitis rheu- 
matica.” in order to emphasi/e the rela- 
tioiiihip to rheumatic fever and to de- 
scribe the process in the brain 

Differential Diagnosis — I’he clinical 
(lift'erentiation between chorea and athe- 
tosis has again been emphasized by 
.'shafar Choreic movements are irreg- 
ular, jerky, and iinsiistained ; the suc- 
ceSM\e twitchings are atypical, distinct, 
and separate, no matter how rapid then- 
rate Athetosis on the other hand con- 
sists of slow sinuous rhythmical move- 
ments blending into each other, disor- 
ganization of reciprocal innervation has 
taken place, and opposing muscular 
groups contract simultaneously. Chorea 
is accompanied by hypotonia which may 
be of very severe degree, whereas during 


athetoid movements muscle tonus is 
raised. 

Treatment — Schlesinger^o presents 
the current views on treatment. Choreic 
children must be kept in bed and given 
calm and soothing nursing care. The 
sides of the cot may be padded if move- 
ments are violent. 

Sedatives are helpful. He suggests 
choral hydrate, 1 grain (0.065 Gm.) 
for every year of age, 3 or 4 times each 
24 hours, with 10 grains (0.65 Gm.) as 
the top individual dose ; chloretone can 
be given, in somewhat smaller quantities, 
with 8 grains (0.52 Gm.) as the maxi- 
mum single dose. In this country 
phenobarbital, ^4 to % gram (16 to 30 
mg ) thrice daily is the most commonly 
used sedative. Schlesinger uses salicy- 
lates, such as aspirin or pyramidon, 
especially the latter, m doses of 5 to 10 
grains (0 32 to 0.65 Gm ) 3 times a day, 
depending on the patients’ age. With 
all these drugs, regular evacuation of the 
bowels is most important. Nirvanol 
(phenyl-ethyl-hydantoin), 1% to 2% 
grains (01 to 0 15 Gm ) twice daily for 
a week or 10 days, until the rash ap- 
pears, IS recommended, although most 
American clinics have now abandoned 
its use. For high temiierature therapy, 
the Kettering hypertherm apparatus is 
better than ty^phoid vaccine intravenously 

During convalescence, the patient 
should receive a regular diet, with mas- 
sage and occupational therapy. If a 
residue of chorea persists, children are 
often benefited by a mixture containing 
liquor arsenicalis, 2 to 3 minims (0 13 
to 0.19 cc.), potassium bromide, 6 
grains (0 39 Gm ), compound tincture 
of cardamom, 10 minims (0 6 cc ). in a 
dessertspoonful of water thrice daily. 
The presence of heart complications 
necessitates special therapy directed to 
that condition. 
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CRANIOCEREBRAL TRAUMA 

By Richard L. Maslaxd, M.D 


Pathology — During the past year 
there has been a marked tendency to 
turn away from the theory of cerebral 
edema and increased intracranial pres- 
sure, and to search for other causes of 
death in cases of severe head injury. This 
point of view is best summarized by 
Browder and IVIeyers^’^ as follows: 

The theory of Kocher describes 4 
stages through which the patient passes 
with progressive increase in intracranial 
pressure 

(a) Stage of accommodation This is char- 
acterized by headache, apathy and slight in- 
crease in intracranial pressure. 

(b) Stage of early manifest symptoms The 
intracranial pressure is now increased so as to 
expel blood from the capillaries, and cause 
cerebral anemia The symptoms are rising 
hlood pressure, slowing of the pulse due to 
vagal stimulation, facial cyanosis, headache, 
restlessness and slow respiration 

(c) Stage of advanced manifest symptoms 
\t this point, medullary anemia becomes 
marked The blood pressure is high and varia- 
ble, pulse 40 to 50, respiration often Cheyne- 
Stokes, and there is marked facial cyanosis 

(d) Stage of medullary collapse When 
intracranial pressure becomes too high, there 
Is irreparable damage to the medulla Blood 
pressure falls, the pulse becomes rapid and 
threach, and the patient goes into a shocklike 
state and dies 

( )n tlie basis of this theon , treatment 
with (leh\ clration and decompressive op- 
erations was instituted, liiit the clinical 
lesults have been disaj^ipointmg In the 
first place, the classical pattern of signs, 
consisting of a steady rise above normal 
le\els of systemic blood pressure, con- 
toniitant fall in pulse rate, decrease in 
respiratory rate, stupor, vomiting, etc , 
which has been alleged to indicate that 
the intracranial pressure is on the in- 
crease, has not been observed in a large 
senes of cases wdth brain insults. Fur- 
thermore, it has been impossible clin- 


ically, to find any correlation between 
the patient's condition and his spinal 
fluid pressure. This correlation also 
breaks dowm experimentally. In patients 
with large skull defects, the intracranial 
pressure may be raised by applying pres- 
sure over the defect. In these cases, it is 
necessary to raise the pressure to well 
over diastolic blood pressure before any 
symptoms develop. Similarly, the intra- 
ventricular pressure may be raised ex- 
perimentally in patients subjected to ven- 
tricular tap, by injection of saline into 
the ventricles. Here again, in order to 
produce symptoms, the pressure must 
be raised w^ell above that ever found 
clinically in head injury cases. Finally, 
it has been necessary to reevaluate the 
eflfect of intravenous hypertonic solutions 
Although hypertonic glucose, sucrose, and 
sorbital are found to reduce the cere- 
lirospiiial fluid pressure of normal ani- 
mals, their action on the injured brain 
IS often the reverse, and is alw^ays unpre- 
dictable In a few cases, the administra- 
tion of hypertonic glucose has been fol- 
lowed l)y sudden death 

On the basis of these observations, 
lirowder and Aleyers conclude that the 
changes in the constitutional, neurologic, 
and ps\chologic states of patients show”- 
ing evidence of severe trauma of the 
brain are not explainable in terms of 
increased intracranial tension per sc 
The difficult in attempting to explain 
all cases of head trauma on the basis of 
increased intracranial pressure is further 
emphasized by Delanno} and Demarez,^"' 
who describe a syndrome of hypotension 
of the cerebrospinal fluid The\ have 
observed this condition in from 10 to 20 
per cent of head injury cases The reduc- 
tion in pressure may occur either with 
severe or mild injury which does not 
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involve bkull fracture, and thus is not 
due to leak of the spinal fluid. It may 
be observed in the early stages of acute 
injury, as a secondary manifestation, or 
even as a sequel lasting months or years 
after the accident In the acute form, the 
reduction of pressure is thought to be 
the result of shock, with failure of gen- 
eral circulation and concentration of the 
blood, both of which serve to impair the 
production of cerebrospinal fluid. Spinal 
puncture and removal of cerebrospinal 
fluid at this stage may be disastrous, as 
it serves only to increase cerebral hem- 
orrhage and edema On the other hand, 
the administration of large amounts of 
normal saline nia\ be a valuable aid In 
the secondar} and chronic forms of cere- 
brospinal h\potension, the fundamental 
patholo,ey is thought to He in the choroid 
plexus. It IS suggested that filtration is 
unpaired either by injury to the plexus, 
or In disturbance of its vasomotor con- 
trol Treatment m these cases is directed 
toward stimulation of the ]jlexus by cere- 
bral vasodilator drugs. 

It is thus becoming a])parent that chn- 
Kal cnidence does not supfiort the lielief 
that cereliral edema and cumjiression are 
respoiiMhle for the sMiiptoins in all head 
injun cases Tins problem lias recened 
further consideration in the laboratcjiy 
Shapiro and Jack-^on^^* anal\7ed the 
brains of “norinar’ nidniduals, jiatients 
(hing from liead injur}, and patients 
with alcoliolic or cardiac *bvet brains/’ 
in an cflort to determine the location of 
fluid in each case Their results may 
be summarized as follows 

1 The total weight of the posttraumatic 
brain is 30 to 50 Gm greater than normal 

2 The ventricles of the posttraumatic brain 
are often distended and filled with fluid, but 
the subarachnoid spaces are dry, as though 
compressed and obstructed 

3. By dehydration with sulfuric acid, the 
water content of the posttraumatic brain was 
found to be lower than the normal brain, and 
much lower than the alcoholic brain. 


4. Analysis of the iron contents shows that 
the increased weight of the posttraumatic 
brain may be attributed to the presence of an 
increased amount of blood. This may possibly 
be due to vascular dilatation, but it is sug- 
gested that It IS probably due to multiple 
punctate hemorrhages within the brain. 

On the basis of these studies, the au- 
thors conclude that following head injury 
the patient is suffering primarily from 
uncontrolled internal hemorrhage within 
the cranial cavity. In order to compen- 
sate for the increased brain volume which 
results from blood in the tissues, there is 
a reduction in subarachnoid and extra- 
cellular fluids The posttraumatic brain 
is not edematous, but dehydrated. 

As a result of this type of evidence, 
opinion has become much more conserva- 
tive as to the use of decompressive and 
dehydrating measures in treatment. An 
excellent review^ of treatment is provided 
by Crawford”^ and by Drowder and 
Meyers 

Following the emergency treatment of 
shock, if ])rescnt, and when an operable 
lesion lias been ruled out, the only re- 
maining treatment is supportive Sug- 
gested therapy is as follows* 

1 Posture — Bed jiosition must be such as 
to permit free venous drainage from the 
brain, and ftee respiratory exchange The 
senn-Ihiwler position may assist the former, 
hut It IS nnpoitant to keep the airway clear 

2 Siflficient sedation to insure against ex- 
cessive iiKJtor activity Moderate doses of 
chloral hydrate, paraldehyde or the bar- 
biturates are recommended if necessary 

3 Control of temperature Cooling rubs 
or enemas slujuld lie given if the temperature 
exceeds 102° F (39° C ) Measures are 
much more effective if instituted at this level 
than with higher temperatures 

4 Control of fluid balance, Browder and 
Myers suggest the use of a nasal tube, and 
the administration of 6% ounces (2000 cc ) of 
fluid in each 24-hour period Magnesium 
sulfate, 3 drams, may be given if dehydration 
IS desired 

5 Cellular metabolism Crawford empha- 
sizes the importance of maintaining adequate 
nutrition of the damaged cells, and believes 
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that anoxia is responsible for much irreparable 
cerebral injury. This anoxia is often due to 
interference with circulation, but it may be 
increased by injudicious use of drugs which 
may further impair the circulation and also 
reduce cellular metabolism by a direct toxic 
effect. For this reason, he refrains from the 
use of sedatives, particularly morphine and 
the barbiturates, which are known to reduce 
cellular oxygen metabolism The blood sugar 
level is kept elevated by intravenous adminis- 
tration of glucose when needed In unconscious 
patients, the blood oxygen saturation is kept 
above 90 per cent by the use of the Hartman 
oxygen apparatus* 

6 Lumbar Puncture — This procedure may 
be necessary to determine the intraspinal 
pressure, and to indicate the presence and 
amount of bleeding, but it should be deferred 
until the stage of acute hemorrhage is past 
Repeated lumbar puncture is valuable m re- 
moving blood from subarachnoid spaces, but 
should be used only for grossly bloody fluids. 

7 Dehydration — Hypertonic solutions are 
used only in cases in which edema develops as 
a complicating factor These cases are rela- 
tively rare 

The other indications for surgery, 
compound fracture and depressed frac- 
ture, are quite generally accepted Glaser 
and Shafer, however, made a follow^-up 
study of cases of depressed skull frac- 
ture They found that the sequelae of 
this t}pe of injiirv were not due to the 
depressKui of the bone, but w^ere due to 
the inj’ury of the hram wdnch occurred 
at the time wdien the bone was depressed 
( )])eration did not a])pear to have re- 
duced the incidence of these sequelae 
They conclude that elevation should be 
confined to fractures of a fragmented or 
spiculated nature, wherein the dura has 
been jxmforated and the brain trauma- 
tized, or when tlie depression is over 
functioning cortical areas 

The Posttraumatic Syndrome 

Whth the increasing factor of com- 
pensation, the diagnosis and treatment 
of posttraumatic cases is assuming great 
importance Chief among the problems 


which these cases present is the deter- 
mination of the degree of disability, and 
evaluation of the relative importance of 
the organic and functional elements. 

The routine study of posttraumatic 
cases, as suggested by Munro,^- em- 
phasizes the importance of searching for 
evidence of organic disease The probable 
severity of the injury is first determined 
from the history. The age of the patient, 
duration of unconsciousness, and findings 
by x-rays and lumbar puncture at the 
time of the accident provide considerable 
information in regard to the probable 
extent of brain damage. A complete 
physical examination and laboratory 
studies including head x-rays, barany, 
and lumbar puncture are necessary in all 
cases. In a large proportion of cases, 
presenting the usual subjective symp- 
toms ( headache, dizziness), these studies 
will be entirely negative, and one is 
faced with the problem of diflferentiating 
the patient who is malingering or neu- 
rotic from the patient who has brain atro- 
phy or subdural hematoma 

Miinro does not believe that this dis- 
tinction can be made clinically, and sug- 
gests 2 further diagnostic procedures 
wfliich should be carried out on those 
])atients willing to undertake the risk 
involved The first of these is encepha- 
lograjihy, wfiiich, in his experience, has 
demonstrated cortical atrophy wfith a 
high degree of accuracy, and solid hema- 
tomas sufficiently often to be a valu- 
able adjunct in their diagnosis Be- 
cause of the fact that encephalography 
regularly fails to demonstrate liquid 
hematomas, it is suggested that explora- 
tory trephine should be employed in all 
questionable cases It is pointed out that 
subdural hematoma developed in 17 per 
cent of all cases of craniocerebral injury 
hospitalized at the time of the accident 
The frequency of this condition, and the 
fact that the liquid form is particularly 
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common in the chronic ‘^posttraumatic 
case, makes the exploratory trephine a 
justifiable procedure. In the author s 
experience of over 300 trephines only 2 
per cent of these have been negative, and 
many patients who might otherwise have 
been classed as posttraumatic neurosis 
have been permanently cured. 

All writers on this subject emphasize 
the importance of making a careful study 
of the patient's previous character and 
past history in order to evaluate his re- 
action to the illness. Schaller-^ defines 
the posttraumatic pS} choneurosis as the 
result of a combination of character de- 
fect, wishful thinking, and time to medi- 
tate, and offers the following differential 
diagnosis : 

Posttraumatic Posit? aumaiic 

Psy c ho lieu rosis E ncepha Jo pa th y 

1 Does not wish to \\'ishes to work. 

w ork, 

2 Depressed, emo- Euphoric, aggressive, 

tional, complain- irritable 
ing. 

3 Mentallv alert Amnesia of injury. 

memory and concen- 
ti action difficult 


Posttraumatic 

Psychoneurosis 

4 Aggravation of in- 

herent personal- 
ity defects 

5 Injury frequently 

slight 

6. Hysterical symp- 
toms and signs. 

7 Exaggeration and 

elaboration in 
statement and 
behavior. 

8 Course Tendency 

to aggravation 

9 Favorable effect of 

termination of 
compensation or 
settlement 

10 Multiplicity, 

c h an geabil ity 
and indefiniteness 
of symptoms 

11 Headache rarcl> 

absent. 

12 Dizziness Giddi- 

ness 

13 No disturhance of 

tcjlerance to heat 
or alcohol 


Posttraumatic 

Encephalopathy 

Changes from original 
personality. 

Injury often severe 
with long uncon- 
sciousness. 

No hysterical symp- 
toms and signs 

None 


Course. Tendency to 
improvement. 

No effect of termina- 
tion of compensation 
or settlement 

Constant and precise 
symptomatology 


Headache frequently 
absent 

Dizziness Vertigo 

Intolerance to heat 
and alcohol 


ELECTROENCEPHALOGRAPHY 

]^)\ Joseph IIuc.ues, Af.D 


Hie electroence])hciI()grapli is a clinical 
instrument used to record brain poten- 
tials The best type of instrument con- 
sists of either 2 or 3 channels of am- 
plification which in turn (hive either 
ink-w'nting or cathode ra_\ oscillogiaphs. 
hdectrodes placed on the patients’ scalp 
feed these amplifiers The records ob- 
tained are knowm as an electroenceph- 
alogram or E. E. G, They represent for 
the most part electrical activity in the un- 
derlying cerebral cortex Muscle poten- 
tials will also record and in unco-opera- 
tive patients will confuse the record. 


Localization of Cerebral Lesions 
by the E. E, G. — In 1935 Kornmuel- 
ler, Foerster and Altenburger*^- c(mi- 
lirmed Iferger’s oliscrvation on tumors 
and reported their findings of slow po- 
tentials from the area siinajimding tu- 
mors In 1936 to 1937, Walter^*^-^^ 
succeeded in localizing tumors in 12 pa- 
tients and his negative electrical findings 
on 26 brain tumor suspects were upheld 
by their subsequent clinical course Wal- 
ter introduced the use of paired elec- 
trodes for localizing purposes In this 
manner he was able to lead from 2 areas 
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of the scalp simultaneously. In 1939 
Williams and Gibbs, using a similar 
technic, studied 105 cases of suspected 
intracranial lesions and succeeded in lo- 
calizing the lesions by their electrical 
studies in each of the 50 patients of this 
group in whom the lesion was verified 
clinically. These lesions consisted of cor- 
tical tumors, obstruction of the posterior 
fossa, long standing cerebral trauma, 
abscesses, acute encephalitis, subdural 
hematoma, porencephalic cyst, hemor- 
rhage, and infarction. Forty-one patients 
showed a normal E. E. G. with subse- 
quent clinical examination revealing no 
lesions. In the 14 remaining patients of 
this study, it was not possible, because of 
lack of clinical as well as pathological 
data, to confirm the abnormal electrical 
findings Hughes has localized a group of 
frontal lobe tumors with similar suc- 
cess. His findings with posterior fossa 
tumors indicate that tumors in this 
location will not be located unless they 
compress the overlying cerebral hemi- 
spheres 

Diagnosis of Epilepsy — Gibbs, 
Davis and Lennox^'’ in 1935 reported 
cbaracteri.stic findings in the E E G in 
epilepsy To bring out these findings, a 
single scalp lead is used rather than 
paired leads. Petit mal is characterized 
by either a high voltage spike and slow 
wave which occurs at a 3 per second 
freciuency or at a 2 per second frequency. 
Grand mal shows a burst of increasing 
fast high voltage waves P.sychic equiva- 
lents show high \oltage square and 6 
per second waves. 

Jasper and Hawke. in 1938, local- 
ized the origin of epileptic seizure waves 
by “triangulation.'’ This, how'ever, has 
been largely replaced by the method of 
phase reversal used by Walter 


In epilepsy, the degree of abnormal 
electrical activity shown in the E. E, G. 
varies as the clinical condition of the 
patient so that it may be at a minimal 
or subclinical level between attacks or it 
may be absent from any single examina- 
tion. Repeated examinations may be re- 
quired before seizure waves are observed. 
The petit mal type of wave may be 
brought out by overbreathing or lower- 
ing the blood sugar with insulin.®^ 
Diagnosis of Behavior Problems 
of Children — An important contribu- 
tion to this problem has been made by 
the electroencephalographic study of 71 
behavior problem children by Jasper, 
Solomon and Bradley.^® Over half of 
this group were shown to have distinctly 
abnormal electroencephalograms Out of 
30 of these children who were classified 
clinically as being hyperactive, variable 
and irritable in their behavior, 21 showed 
brain waves of the epileptic type. Of 11 
children who were classified as schizoid. 
7 showed abnormal w’aves, and of 32 
whose behavior was inconstant and vari- 
able, only 19 showed normal waves 
Role of the E. E. G. in Clinical 
Practice — The usefulness of an E. E G 
as another aid in diagnosis can be ac- 
cepted as having been established. Par- 
ticularly is this true in cases of convul- 
sive seizure or in instances of su-spected 
cortical lesions It is a simple procedure 
which results in no discomfort for the 
patient and as such it may be readily 
recommended to jiatients when clinically 
it does not seem justifiable to do an 
encephalogram In .skilled hands, it will 
jirove a valuable adjunct, but as there 
are many artefacts which can appear m 
the e.xamination that could be confused 
with cortical lesions, its use should be 
restricted to those familiar w'ith such 
errors 
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ENCEPHALITIS 

By Henrv a Davidson, M.S , M D. 


Pathogenesis — Increasing interest in 
the possibility that the horse may be the 
carrier of one type of human encepha- 
litis is reflected m the 1939 literature. 
Two editorials, 1 in the Journal of the 
American Medical Association,"^^ and 
1 in the British Medical Journal,^ ^ 
underscore this possibility. Fothergill, 
Holden and Wyckoff'^^ describe a fatal 
case of equine encephalomyelitis m a 
laboratory worker Their patient had 
been working with the virus, and was 
apparently infected by it She developed 
headache, fever, and convulsions and 
died on the eighth day At autopsy the 
specific virus was isolated from the 
!)lood and brain Sixteen cases of equine 
encephalon)} elitis in human lieings are 
listed by Larimer and Whesser Their 
patients li\ed in a part of Iowa in which 
<ui epidemic of equine encephalitis was 
prevalent, and most of them had had 
(ontact w'lth horses Vour of the 16 pa- 
tients died Howett^"^ describes an epi- 
(kinic of ence])hahtis in California in 
which 40 deaths occurred Lositue neu- 
tr<i]i/ation to the ecjiiine virus was ob- 
lained in 37 per cent of the cases Pre- 
dominantlv, the persons reactive to the 
r<juine virus were voting ])eo])le living 
in tlie swam])} parts of the San Joaquin 
\ alley It seems likely that direct trans- 
mission from the horse to the human 
must be rare, since the disease in horses 
is swiftl} fatal, and the virus vanishes 
qiiickl} from the lilood of infected ani- 
mals Presumably, the virus it, trans- 
mitted through some intermediate car- 
rier, possibly mosquitoes, pigeons, geese, 
or ducks 

Another concept of the pathogenesis 
of encephalitis is offered by Putnam and 
Alexander They suggest that the 
underlying change common to all forms 


of encephalitis and encephalomyelitis is 
thrombosis of small vessels. These 
thrombi may originate through local 
areas of asphyxiation, phlebitis, suppura- 
tive foci or endarteritis. 

Secondary Encephalitis — Many 
cases of encephalitis secondary to mea- 
sles, mumps, typhoid fever, sulfanilamide 
administration, and neoarsphenamine 
were reported m 1939. 

Peluffo and Castells^^‘ w^arn that the 
typhoid bacillus has a special affinity for 
the nervous system, especially in chil- 
dren They report 4 cases of typhoid 
encephalitis, 3 of which were fatal The 
encephalitic symptoms included bulbar, 
cerebellar, mesence])hahc, and convulsive 
manifestations Hope for treatment de- 
pends, they believe, on the success of 
immunotransfusion 

Three cases of measles encephalitis 
were reported, 2 l)y Malamud,’^'^ and 1 
by Ziskind and Schattenlierg In 1 of 
Malamiid\ cmscs tlie patient was left 
with ])ermanent liemqilegic manifesta- 
tions In the other, jx istencepliahtic 
ch<inges took tlie form of Iiv jierkmesis, 
mental retardation and ataxia In the 
case cited 1)} Ziskind and Sc hattenberg,"^''" 
the patient died 8 months after the attack 
of measles l)()tli oliscuwers were im- 
])ressed bv the ])redonnnaiu'e of white 
matter lesions in this form of (‘nc'ejiha- 
litis 

Reviewing 38 cases of mumps mennujo- 
encephalitis, Birnberg*^"^ points out that 
clinical symptoms may appear at any 
time between the first and tenth day 
after the onset of the parotitis Headache 
IS the usual presenting symjitom Other 
features are fever, vomiting, nuchal rigid- 
ity, and a positive Kernig sign The 
spinal fluid cell count and pressure are 
usually high, and lumbar puncture is 
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recommended as a method of relieving 
the headache by lowering intracranial 
pressure. Duration of the encephalitis 
fluctuates between 3 and 11 days 

Two cases of encephalitis due to sul- 
fanilamide are reported by Fisher.^^ In 
1 case, the total sulfanilamide dosage 
was only 3% drams (14 Gm ), in the 
other, 4^ drams (18 Gm.). The low 
level of the dosage suggests that the 
patients must have suffered from some 
unusual susceptibility 

Hemorrhagic Encephalitis — A com- 
mon cause of hemorrhagic encephalitis is 
acute arsenical intoxication, usually due 
to injection of arsphenamme or neoars- 
phenamine. Paley and Pleshette'''^^ have 
collected 158 cases, and call attention to 
the fact that a large proportion occurred 
m pregnant women Generally, these pa- 
tients developed the encephalitis after the 
second or third dose Warning symp- 
toms were headache, fever, vertigo, and 
diffuse l)ody jiains The encephalitis was 
fatal m most cases, and Ideshette and 
Idiley caution practitioners against large 
doses of neoarsphenamine in pregnant 
women Another form of hemorrhagic 
ciicc])halitis Is lt'\'rnickc\' disease, m 
winch i)aral}sis of ewe muscles is a fea- 
ture Lhitil recently, alcohol was consid- 
eted the cause, and, indeed, most of the 
cases occurred in chronic alcoholics 
However, in common with other evi- 
dences that main a])parently '‘alcoholic” 
symptoms are of a\itanimotic origin, 
modern investigators stress the vitamin- 
deficiency aspect of the disorder Thus 
Ecker and Woltinan'"- report a case of 
Wernickeks disease m which the jiatient 
suffered a marked loss of gastric secre- 
tions and a corresponding deficiency in 
assimilation And Campbell and Big- 
gart^s review 12 cases of Wernicke's 
encephalopathy in only 1 of which alco- 
hol could be established as a cause. Both 
groups of authors agree that high dosages 


of vitamins and C (especially the 
former ) w’’ould seem to be rational ther- 
apy. The disease is diagnosed by ver- 
tigo, somnolence, reeling gait, and vreak- 
ness in the eye muscles. 

Otogenic Encephalitis — ^Atkinson^*^ 
states that otogenic infection may some- 
times produce a localized nonsuppurative 
encephalitis which clinically resembles 
brain abscess Reviewing 25 cases, 15 
of his owm, Atkinson finds the temporal 
lobe the commonest locus of the lesion. 
To distinguish chronic infectious enceph- 
alitis from brain abscess, he depends 
largely on spinal fluid findings.^^ "Hun- 
dreds of polymononuclears are found 
against tens of mononuclears in abscess/' 
The '^dissociation syndrome of Borries'" 
(diminution of spinal fluid findings with 
aggravation of clinical signs) is more 
suggestive of abscess, while a joint alter- 
ation m laboratory and clinical findings 
speaks more suggestively of nonsuppur- 
ative infection Headache, fever, and 
inconstant eye-ground changes are usu- 
ally found in localized encephalitis These, 
in turn, are to be distinguished from 
acute infective enceplialitis in which the 
agitation or delirium contrasts clearly 
wwth the lethargy or stupor of the victim 
of brain abscess Temperature which, in 
])ram abscess is but little elevated, is 
likely to be very high in acute otogenic 
encephalitis Spinal fluid lymphocytosis 
ill acute cases always suggests the non- 
sujipurative lesion 

The distinction between nunsuppura- 
tue localized encephalitis and brain ab- 
scess which it so closely resembles, is of 
considerable practical importance because 
of the difference in therapy. Exploration 
IS inadvisable in a nonpyogemc lesion, 
and excision is especially dangerous since 
surgical manipulation of such an area 
may cause infection to spread. Local 
decompression, however, may be indi- 
cated to relieve the intracranial hyper- 
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tension. Hypertonic solutions may be 
injected in acute cases, but should be 
shunned in chronic encephalitis. Lum- 
bar puncture is a useful therapeutic aid 
in nonsuppurative cases 

Torular Encephalitis — The Torula 
histolytica (Cryptococctis meningitidis) 
occasionally causes meningoencephalitis. 
Greenfield, Martin and Moore^® report 
a case m which the diagnosis was not 
made during life, and remind practition- 
ers that in chronic infectious lesions 
within the skull, the spinal fluid should 
always be e.xamined for parasites. 

Pseudotumoral Encephalitis — Lo- 
calized encephalitis may mimic brain 
tumor in its symptomatology. Both may 
show evidence of intracranial hyperten- 
sion including choked disc. Roger, Ar- 
naud and Paillas^” find that the most 
reliable differentiating sign is absence of 
retinal vessel hypertension in encepha- 
litis, its presence in tumor. In doubtful 
cases, ventriculography is indicated as 
being both therapeutically helpful and 
diagnostically significant 


Prognosis — Gardere, Dauvergne and 
Bertrand®® find that the more serious 
forms of encephalitis in children are 
those secondary to the exanthemata, es- 
pecially pertussis and measles. Convul- 
sions and somnolence are especially criti- 
cal signs in children with encephalitis 
Evidences of bulbar involvement are also 
frequent omens of a fatal outcome. The 
general mortality rate in a series studied 
by Breslich, Rowe and Lehman®^ was 
22 per cent. In this group, 25 per cent 
of the adults but none of the children 
died. 

Treatment — Little was added to our 
treatment technic for acute encephalitis 
during 1939. Larimer and Wiesser^^ 
describe a therapeutic program, essential 
features of which are : Repeated spinal 
punctures; Huid intravenously; mor- 
phine for relief of headache ; magne- 
sium sulfate by mouth and rectum 
When the cause is certain, convalescent 
serum may be used Sulfanilamide was 
not effective, but further trials of this 
drug would seem worth while. 


ENCEPHALOMYELITIS 

By Eli Marcovitz, iM D 


Pathology— T J Putnam and L AIc.x- 
ander''^ discuss the “encephalomyelitic 
reaction” and its probable pathogenesis 
This inflammatory reaction has lieen ac- 
cepted by many author.s as CMdence of 
an infectious process It occurs in many 
t_\pes of disease of the nervous s\steni, 
but is more typical and widespread in 
the group of diseases known as ‘'dissem- 
inated encephalomyelitis” than m any 
other. In the early stages of this re- 
action, the authors hold, congestion and 
thrombosis of vessels may' be observed 
with considerable regularity Since evi- 
dences of vascular occlusion are so com- 


mon III relation to the ‘‘encephalomyelitic 
reaction,” since it is difficult to find in- 
stances of similar types of vascular occlu- 
sion without it and since it may be 
produced exjienmentallv bv aiiiirojiriate 
interference with the lilood sup])ly of the 
brain, the autliors feel that it is reason- 
able to conclude that the vascular occlu- 
sion is primary to the histological process. 

Endarteritis, eiidophlebitis, asphyxia, 
propagation from a suppurative focus, 
the experimental injection of organ ex- 
tracts and bacterial products and other 
processes have all produced thrombi and 
the subsequent “encephalomyelitic re- 
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action." The authors insist, therefore, 
that the histologic process of “encepha- 
loniyehtic reaction” cannot be considered 
as proof of the existence of an infection. 
Evidence for an infectious etiology of any 
of the types of encephalomyelitides must 
be sought in other directions, particularly 
by the fulfilling of Koch's postulates. 

In 1 of a series of articles in which he 
attempts the histopathological differen- 
tiation of the various demyelinating dis- 
eases, George B. Hassin®^ reports the 
studies of a case of disseminated encepha- 
lomyelitis and differentiates it from mul- 
tiple sclerosis, multiple degenerative 
softening (acute multiple sclerosis) and 
postvaccinial encephalitis In this case 
he found massive hematogenous infiltra- 
tions of the blood vessels of the meninges, 
spinal roots, spinal cord, medulla, pons, 
basal ganglia, internal capsule and cornu 
ammonis. Therefore, he calls it an in- 
flammatory process and terms it meningo- 
encephalomyeloradiculitis He believes 
that foci of degeneration in disseminated 
encephalomyelitis are a complication m 
fatal cases and not an integral part of the 
picture The reactive changes in such 
areas are mainly microglial These do 
not occur m multiple sclerosis, and de- 
note eitlier a vascular factor or severe 
toxemia He concludes that encephalo- 
myelitis. because of the vascular hema- 
togenous infiltrations, differs from mul- 
tiple sclerosis and from multiple degen- 
eratnc softening (acute multiple .scle- 
rosis ) 

N. Malamud^- reports the neuropath- 
ological findings in 2 cases who sur- 
vived, 5 and 4 years respectively, attacks 
of postmeasles encephalitis Both cases 
clinicallv presented permanent sequelae, 
in 1 case hemiplegic manifestations, in 
the other hyperkinesis, personality change, 
mental enfeeblement, and ataxia In both 
cases the course was not progressive, the 


symptoms remaining stationary and, in 
1 case, receding. 

The lesions were localized exclusively 
in the white matter, in sites typical of 
the lesions in acute postmeasles encepha- 
litis. They presented the histological 
characteristics of the end results of a 
definite inflammatory process with dense 
glial scars and poorly-outlined foci of de- 
myelination. The author points out vari- 
ous features which distinguish this pic- 
ture from that of multiple sclerosis. He 
concludes that clinically and patholog- 
ically the receding inflammatory process 
of measles encephalomyelitis is to be dis- 
tinguished from the progressive primary 
demyelinating disorders (such as multi- 
ple sclerosis). 

R F. Teenister^* reports on 38 cases 
of a form of human encephalitis occur- 
ring in JMassachusetts and Rhode Island 
in an epidemic associated with an epi- 
zootic of equine encephalomyelitis Of 
the 38 cases which w’ere investigated, 25 
died Of these, 8 cases were proven to 
be due to the eastern virus of equine 
encephalomyelitis, by the isolation of the 
virus from the brain postmortem 

Seven more cases, in which the virus 
was not isolated, showed characteristic 
gross and microscopic lesions. Of those 
cases which recovered, 6 were studied to 
determine antibody titer. Four showed a 
high antibody titer, 2 were negative. 

Tlie 38 cases were evenly divided be- 
tween the sexes. It appeared that chil- 
dren under the age of 2 years were par- 
ticularly susceptible, comprising 37 per 
cent of the entire series; 50 per cent of 
the cases were under 5 years of age and 
67 per cent were under 10 years, 

There were no instances of multiple 
cases in a family and no contact infection 
was traced. Contact with horses was 
casual or absent but it was noted that 
mosquitoes were unusually prevalent. 
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Clinically, the onset was sudden, with 
fever, irritability or drowsiness, cyanosis, 
and convulsions. In the older children 
and adults, the onset was slower, over a 
period of 4 to 10 days. In 2 cases there 
was a remission lasting 1 day Headache 
and dizziness were prominent, vomiting 
occurred in some cases Other signs were 
coma or stupor, with tremors or twitch- 
ings, nuchal rigidity, tenseness of the 
anterior fontanelle, sluggish pupils and, 
in 1 case, photophobia The temperature 
was elevated, between 102° and 104° F 
(39° and 40° C ), rising higher in the 
fatal cases and diminishing bv lysis over 
4 to 5 days in those which recovered 
The cerebrospinal fluid was under in- 
creased pressure, the average being 240 
mm of water The fluid w^as hazy to 
'^ground-glass’" in appearance, containing 
200 to 2000 cells, of which 60 to 90 per 
cent w^ere polymorphonuclear leukocytes 
There were 95 to 185 mg of total ])rotein 


per 100 cc Sugar content was normal 
or slightly elevated and no organisms 
were isolated. There was a leukocytosis 
in the blood, ranging from 14,600 to 
65,900 cells, with 75 to 90 per cent 
polynuclear cells The figures above 
35,000 were obtained in children with 
pertussis. If the patient lived more than 
2 or 3 days, there was a gradual drop m 
the leukocyte count m the spinal fluid 
and blood with a change to mononuclear 
cells. 

Some of the suspected cases recovered 
completely but it appeared that others 
would show^ paralyses, mental changes 
and other permanent residuals. 

Histopathological studies revealed a 
diffuse acute meningoencephalitis, char- 
acterized by intense polynuclear and 
monocytic infiltration in the perivascular 
spaces and to a minor degree m the 
meninges, and by a widespread destruc- 
tion of nerve cells 


EPILEPSY 

[)\ Tiiom\s K Rathmell, M 1) 


Autonomic ejiileps) is characten/ed 
b\ a strong rapid ])u]sc and a rise in the 
svstolic blood j)ressure, fre(iuentl} of 100 
])f)ints Electrocardiographic studies of 
54 seizures made bv l^ncksoifl^"^ show’^ed 
no e\i(lence of as} stole, although in many 
of the attacks there was a simultaneous 
clisa])pearance of the radial jnilse and of 
cerebral ])ulsation Increased muscle ten- 
sion or movement iirobabl} ex])lains this 
finding The cardiac rate may show ac- 
celeration or no change during a seizure 
Temporary T w^ave changes apparently 
due to deficient oxygenation of the myo- 
cardium are occasionally seen Blood 
pressure changes are variable 

Bellet^'* found prolongations of the 
QT complex of the electrocardiogram in 


cases of com uIsK Ills in adults due to 
idi()])athic hy])f)calcemia The more se- 
vere the hypocalcemia, the greater the 
prolongation of the interval which 
may often he 50 to 60 ])er cent above 
normal 

lTy])ersensitive carotid sinus stimula- 
tion by pressure may cause syncope or 
convulsions The incidence of tins syn- 
drome is but 0 9 per cent m 1000 cases 
studied by Robinson, while Lennox 
found no instance of the carotid sinus 
syndrome m 150 ejnleptics , however, it 
must be considered as a possible etiologic 
cause of epileptic convulsions Criteria 
for its recognition are * The occurrence 
of attacks while in the upright position; 
aura directly precedes the attack, stimii- 
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Ins is pressure of sudden movement or 
constricting neckwear, attacks last from 
seconds to minutes and the sensorium 
clears rapidly but recurrences may be 
within hours, days, or years. Pheno- 
barbital has no effect on incidence of 
either spontaneous or induced sinus seiz- 
ures 

In patients with the cerebral changes 
due to old age and arteriosclerosis, 
Tompkins^" records convulsions in 7 
per cent, episodic attacks which might be 
epileptoid in 6 per cent, and profound 
and lasting changes of consciousness in 
3 per cent of 100 cases of senile and 
arteriosclerotic psychoses which he in- 
vestigated to determine the incidence of 
convulsive manifestations 

Hereditary epilepsy in the biological 
meaning of the term ‘"hereditary” does 
not exist according to Wertheimer He 
concludes that essential or idiopathic 
epilepsy is a sequel of obstetric intra- 
cranial lesions, especially of intracranial 
hemorrhages, which may have escaped 
observation because their symptoms were 
slight Studies of labor in epileptic women 
showed a high incidence of jirecipitate 
(lelueries Ih'owid^'* stresses the fact that 
tliere are constitutional or inborn differ- 
ences between mentally deteriorated and 
nondetenorated epileptic patients as wxdl 
as important clinical differences Lowen- 
hach"^^ studied 37 persons who were 
relatues of 2 e])ile])tic patients but them- 
sehes without a clinical sign of e])ileps\ 
Se\enteen showx'd an abnormal electro- 
ence])iiaIogram ])attern wlnle 3 showed 
spike and wa\e groups pathognomonic of 
petit mal He also observed a pair of 
identical twins, 1 epileptic, the other nor- 
mal but with similar electroencephalo- 
grams Low’enbach concluded that the 
abnormal features are an expression of 
an inherited functional instability of the 
central nervous system and that other 
unknown! factors have to be present be- 
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sides cerebral dysrhythmia in order to 
justify the clinical ""epilepsy.” 

Lennox and the Gibbs’"^ obtained defi- 
nitely abnormal electroencephalograms in 
54 per cent of the relatives of epileptics 
as compared to but 6 per cent in a con- 
trol group unrelated to epileptics. They 
feel that cortical rhythm is a fundamen- 
tal constitutional characteristic and that 
the cerebral dvsrhythmia associated wnth 
epilepsy is inheritable, perhaps as a dom- 
inant mendelian trait. If an epileptic mar- 
ries, he should choose a mate with normal 
brain waves Marriage is safer for such 
a pair than for 2 persons whose personal 
and family histories are free of seizures 
but w’ho both have cortical dysrhythmia 
One thousand cases of childhood con- 
vulsions were reviewed by Peterman,'^- 
none of w^hich w^as due to hypoglycemia 
or hypennsulinism Etiological factors 
w ere 

Per Cent 


.\cute infection . 34 0 

Idiopathic epilepsy 23 6 

Cerebral birth injury or residue 15 5 

Miscellaneous causes 12 7 

Spasmophilia or tetany H9 

Not established 5 3 


Syphilitic epilepsies, according to 
liabahan,”'^ are not as rare as the majim- 
ity of authors believe, and by a complete 
famih inquiry, the hereditarv syjdiilis 
nicU be found Cases due to toxic infec- 
tious diseases and obstetrical injury must 
be eliminated before treatment with bis- 
muth or mercury is instituted Following 
the first convulsions of infancy there 
ina\ be a ])eriod of decening calm during 
which seizures are absent It is during 
this interval that the syphilitic ejiilepsies 
may be most favorably influenced In 
therajiy 

Fox believes that the usual estimate of 
2 epileptics ])er 1000 of population is too 
low^ This condition is 1 wdiich merits 
most careful and planned therajiy as 
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many suffer social handicaps because of 
their seizures or from some form of men- 
tal abnormality. The initial step in the 
treatment of every case should be a short 
period of residence m a well equipped 
neurological center. During this time, a 
clinical examination of the central nerv- 
ous system may be done as well as ob- 
servation of the attacks, study of the 
blood and cerebrospinal fluid, x-rays of 
the skull and encephalography. Electro- 
encephalographic records during and be- 
tween the seizures may be secured with 
ventriculography in selected cases A sur- 
vey of the patient’s general health and a 
check for endocrine anomalies is impor- 
tant Intelligence of the patient should 
be tested by standard methods when indi- 
cated and observations made of his be- 
ha\ior and response to various situations 
Such a procedure would enable seizures 
of Instencal origin to be recognized as 
well as permitting an early diagnosis of 
the disability to he considered in making 
plans fur the future, thereby preventing 
the \ onager patients from drifting into 
unselected and unsuitable employment 
Ideal w'ork for the epileptic must be on 
the le\el, removed from machinery or 
moving traffic and guarded from contact 
with water, fire, or clectncitvA^ 

Tlie efficaev of dehydration in cuntrol- 
iiig c(mviilsions is questioned by work- 
ers"^‘ whose studies showed that although 
excessive amounts of water (7000 ml ) 
were a jiositive factor in precipitating 
seizures, average amounts did not have 
this effect as only one-half of the epilep- 
tic patients and none of the controls had 
convulsions following hvdration 

Treatment — The anticonvulsant effect 
of brilliant vital red is most pronounced 
m jjetit mal seizures Cobb and his asso- 
ciates”" considered its trial justifiable in 
cases of intractable epilepsy The dye is 
given intravenously The safest and most 
satisfactory procedure in the administra- 


tion of brilliant vital red which has been 
accompanied by the least amount of renal 
irritation and other transitory effects is 
as follows 10 to 15 ml of a 1 per cent 
solution of the dye are given daily for 2 
or 3 days at the start of treatment After 
these small initial doses, the dye is omitted 
for a day, then 30 ml. are given 2 or 3 
days in succession, followed by omission 
on 1 day. 

Amounts varying from 115 ml to 1396 
ml have been given intravenously Within 
a few days after the injection of the dye, 
the skin, sclera, and tears show a tinge 
of redness wdiich deepens as the treat- 
ment progresses Within 2 months after 
stopping treatment, the skin color returns 
to normal The mechanism of the anti- 
convulsant action of the dye is uncertain, 
but Aird”’^ has shown that in animals 
with experimental epilepsy, brilliant vital 
red renders tlie endothelium of the hema- 
toencephalic barrier impermeable to the 
passage of convulsive agents and sug- 
gests that an analogous situation may or 
may not exist in human cases which 
have l)een afforded jiroteetion from the 
e])ileptic seizure 

Thyroid extract m doses of y> grain 
(0 032 Cm ) and 1 grain (0 065 Gm ) 
caused iinprovxaiieiit in the number of 
seizures of 35 to 40 per cent of tlie pa- 
tients wlio were studied l)y Doolittle, 
while 60 to 65 ])er cent were apparently 
made worse by the drug Some of the 
cases vv'cre also taking jihenobarbital 
Patients with unstalde diastolic pressure 
or wuth a diastolic pressure which is eas- 
ily decreased by thyroid extract should 
not be given this drug. 

Leroy believes, as a result of its trial 
in a single case, that the intravenous 
injection of 8 grains (0.518 Gm.) of met- 
razol has a beneficial influence on the 
agitated phase following the convulsive 
seizure of epileptics 
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Boron preparations, which are a con- 
istituent of some popular reducing reme- 
dies, have been used by Verjaal,^^ al- 
ways in combination wdth phenobarbital 
m 100 adults who reacted inadequately 
to large doses of bromide and phenobar- 
bital. Seizures were stopped m 13 cases 
and reduced to less than one-third in 27 
when administered from 1 to 3 or 4 times 
daily in the following combinations : 

Phenobarbital 10 grain (0 065 Gin) 

Sodium Borate 7 5 grains ( 0.484 Gm ) 

Boric Acid . 7 5 grains ( 0 484 Gm ) 

Among the undesirable complications 
that may result from this medication are 
exanthemata, gastrointestinal disturb- 
ances, fever, albuminuria, alopecia are- 
ata, and emaciation Studies on the me- 
tabolism of boron suggested that its 
favorable effect on epilepsy can be as- 
cribed to Its action on the biologic con- 
dition of the organism. 

Treatment of clinical seizures in chil- 
dren has been w ell summarized by Peter- 
man He adtises that one should never 
use opium derivatives in attempts to re- 
lieve the seizure but that if there is an 
associated higli fe\er, cool sponges or 
packs and a cool hypertonic saline 
enema are indicated Spinal puncture 
should ah\a\s lie done wlien facilities per- 
mit \dministration of chloroform by 
inhalation is jiarticularly effective for 
status e])ilepticus Magnesium sulfate 
may be given In mouth or rectum in 
doses of ()0 to 180 ml. of a 50 ])er cent 
solution or 5 to 10 ml ma} be injected 
intramuscularly It may be injected 
slowl) mtra\ enoiisl} in doses of 5 to 10 
ml of a 25 per cent sterile solution 

In birth injury, chronic encephalitis 
and posttraumatic convulsions pheno- 
barbital IS recommended w hile the keto- 
genic diet remains the treatment of 
choice for idiopathic epilepsy High blood 
sugar decreases the 3 per second wave 


and spike activity of petit mal epilepsy. 
After the convulsion, absolute quiet and 
bed rest for several days are prescribed. 
Wertheimer believes that placing the 
child in the ventral position, following 
delivery, acts as a prophylactic against 
the disastrous sequels (convulsions) of 
obstetric meningoencephalic hemorrhages, 

German'"’'* states that the type of patho- 
logical lesion, while not without signifi- 
cance, IS of slight aid in establishing a 
prognosis Of 29 cases which he followed 
from 1 to 8^/2 years after surgical proce- 
dures, complete or partial relief from 
convulsive symptoms was secured in 19. 
The greatest proportion of satisfactory 
results was obtained from lesions in the 
parietal area. All patients should con- 
tinue medication with phenobarbital for 
a considerable period after operation. 
Adequate medical treatment before re- 
sorting to surgery is imperative. 

Sodium diphenyl hydantoinate 
(dilantin in America, epanutin in Eng- 
land) was recommended for the treat- 
ment of epilepsy by Merritt and Put- 
nam Its dose varies, depending on the 
therapeutic eft*ects and toxic reactions. 
In adults, from 3 to 9 grams (0 2 to 0 6 
Gm ) ma\ be given daily, while in chil- 
dren the dosage is started at 1 5 grains 
(0 1 (im ) twice daily and may be in- 
creased to 6 to 7 6 grams (0 4 or 0 5 
Gm ) until an optimum therapeutic dose 
is determined If jiatients have been re- 
ceiving large doses of bromides or 
phenobarbital, these drugs should be 
continued with the dilantin their dose 
being gradualh reduced o\er a period of 
from 4 to 7 da_\ s Sudden withdrawal of 
the bromides or of phenobarbital may 
precipitate a senes of attacks before tlie 
resen oir of dilantin is limit up In spe- 
cial cases, wlien the attacks are known to 
occur at certain times, the drug can be 
administered so that the greatest concen- 
tration in the s\ stem is at that time. Noc- 
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turnal attacks may be prevented by giv- 
ing most of the total dose before bed- 
time, and in women who are prone to 
have attacks at the time of their men- 
strual period an additional 1% to 3 grains 
(0.1 to 02 Gm.) can be given on the 
critical days. Dilantin should be given 
along with the meal or afterward to avoid 
gastric symptoms. It is contraindicated 
in the elderly patient, those with hyper- 
tension or cardiorenal disease and in 
debilitated cases 

Toxic reactions necessitating a reduc- 
tion in dose are nervousness, tremors, or 
ataxia, giddiness, headache, hyperplasia 
of the gums, and epistaxis unrelated to 
ascorbic acid deficiency The drug should 
be discontinued if severe dermatitis, pur- 
pura, or exfoliative dermatitis develop 
Dilantin is much less dangerous to life 
than bromides or plienobarbital , how- 
ever, the drug should not be used except 
under the guidance of a plnsician Wlien 
toxic symptoms develop, there is a shglit 
[irogrcssive lowering of the red cell count 
and a proportionate fall m the packed 
cell volume without macrocvtosis A ma- 
jontv of cases shows a progressive fall in 
the blood sedimentation rate and except 
foi <in eosmophile increase, there are no 
<ilteratioiis in the l)lo( xl picture Platelets 
are not dnninished 

Sufticient time has elapsed since the 
introduction of dilantm to permit a wide 
clinical trial Merritt and Putnam claimed 
com])lete relief of grand mal in 58 per 
cent, petit mal in 35 per cent, and psy- 


chomotor equivalents in 56 per cent. Im- 
provement in behavior is striking. Irrita- 
bility and violent episodes are diminished 
in frequency and severity. The patients 
are bright and alert and there is a sub- 
jective feeling of well being. The ab- 
sence of a sedative effect proved undesir- 
able. Its use among epileptic prisoners 
offers a new hope of assistance in rehabil- 
itation. 

Black^^ found that in 3 cases who did 
not tolerate over 6 grains (0 4 Gm ) of 
dilantm, administration of %2 to % 
gram (5 to 10 mg ) of benzedrine sul- 
fate with the dilantin allowed a maxi- 
mum of 9 grams (0 6 Gm ) to be given 
without toxic symptoms Williams com- 
limed the administration of dilantm with 
bromides and phenobarbital and secured 
a 79 per cent reduction in the frequency 
of grand mal Pratt*"^^"' found that pheno- 
barbital, in doses tip to Ay> grains (0 27 
Gm ), was not incompatible with dilantin 
and could l)e used in combination with 
it vvitli benefit in cases wliere dilantin 
alone was ineffective without toxic re- 
actions 

Prominal (N-methylcthylphenyl liar- 
))]tunc acid) has been found superior to 
plienobarliitone in the control of convul- 
sive and nonconvulsive manifestations in 
the majority of epileptics after 5 years’ 
trial l)y Millman The cfficiencv of the 
drug IS not dnmnislied when given over 
this interval hut ])recauti()ns are neces- 
sary to avoid renal damage (Meliaral in 
\merica ) 


MENINGITIS 

P>y Henry A Davidson, M S , M.D 

Meningococcic Meningitis by Campbell He recommends admin- 

Sulfanilamide and serum lowered istration of serum by both intraspinal and 
the meningococcic meningitis mortality intravenous routes Neal/^^ however, 
rate to 19 per cent in a series reported questions the necessity of intravenous 



NEUROLOGY 


271 


bcrum medication in the absence of men- 
ingococcemia, preferring to limit this 
form of therapy to intrathecal injection, 
Campbell^^ administers the sulfanilamide 
by mouth unless the patient is vomiting. 
Neahs preferred sulfanilamide derivative 
is neoprontosil, which she finds "‘at 
least as effective and less toxic than sul- 
fanilamide.” Somers^^ prefers sulfa- 
pyridine, pointing out that even under 
adverse and primitive field conditions of 
medicine in North Africa, sulfapyridine 
lowered meningitis mortality from 75 per 
cent to 10 per cent. 

Campbell^ ^ found that an average total 
sulfanilamide dose of 1 ounce (30 Gm.) 
per patient was sufficient in his group 
of successfully treated cases of cerebro- 
spinal fever The amount of serum nec- 
essary approximated 6% ounces (200 
cc ) per patient For sulfapyridine ad- 
ministration, Somers*^^ recommends in- 
traperitoneal rather than intramuscular 
injection He uses 18 grains (1.2 Gm.) 
of the watery, or 45 grams (3.0 Gm ) 
of the oil suspension as the maximum 
dose for injection 

Streptococcic Meningitis 

In the presulfamlamide era, strepto- 
coccic meningitis was practically 100 per 
cent fatal Tourney and Kimball, for 
instance, find a mortality of o\er 90 per 
cent in their 1935-1936 records, as con- 
trasted with a death rate of only 16 per 
cent since they began using sulfanila- 
mide They compute sulfanilamide dos- 
age m the following manner. The dose 
IS calculated as a gram daily per pound 
( 140 mg per kg ) of the patient’s weight, 
with a maximum of 120 grains (8 Gm ) 
a day This is administered m divided 
doses every 4 hours. As sulfanilamide is 
usually packaged in 5-grain (0.3 Gm.) 
tablets, It is not difficult to calculate a 
dosage schedule on this formula Thus, 
a patient weighing 100 pounds would re- 


ceive a daily dose of 100 grains ; that is, 
20 5-gram tablets a day. This would 
then be administered in 4-tablet doses, 
every 4 hours, until the 20 tablets have 
been given. Kirstein^^ prefers sulfapyri- 
dine to sulfanilamide, and cites a case of 
nonhemolytic streptococcic meningitis in 
which the patient almost died on sulfa- 
nilamide therapy, to be restored to health 
within 5 wrecks after sulfapyridine had 
been substituted for the sulfanilamide. 

Pneumococcic Meningitis 

Prior to the introduction of sulfanila- 
mide, pneumococcic meningitis was almost 
invariably fatal. Hew^ell and Mitchell,^^ 
for example, reviewing their records prior 
to 1937, found a 100 per cent mortality. 
Since 1937, the death rate in their series 
fell to 50 per cent : an improvement 
winch they ascribe to sulfanilamide. 
Hodes, Gimbel and Burnett^"^ find a 
somewiiat different prognosis. Their rec- 
ords indicate 100 per cent mortality with- 
out specific treatment ; 94 per cent with 
sulfanilamide, and 53 per cent with 
sulfapyridine If patients moribund on 
admission are excluded from their cal- 
culation, the mortality rate for sulfa- 
pyridme-treated cases falls to only 21 
per cent Neal"^’^ finds a mortality rate of 
84 per cent in sulfamlamide-treated cases 
of pneumococcic meningitis. This more 
favorable outlook extends even to cases 
of otogenic origin, as indicated m recov- 
eries rejxirted Iw Gray and Adams,^^ 
Silverstem and Thorneri^*^ (type III 
pneumococcic meningitis rising from a 
mastoiditis) and in recovery from a type 
VII case cited by Kreinin The latter 
and Silverstem and Thorner'^*' used sul- 
fanilamide. In the former case, prontosil 
(2 5 per cent solution) was used by 
mouth and sulfanilamide (0 8 per cent 
solution) l)y intraspinal injection. 

Sulfapyridine dosage is calculated by 
Hodes, Gimbel and Rurnctt*^'^ on the 
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following basis * The daily oral dose is 
from 15 to 45 grams (1 to 3 Gm.) for 
children, 1% to 3 drams (6 to 12 Gm.) 
for adults. Full doses are given daily 
until clinical symptoms vanish and the 
spinal fluid remains sterile Oral medi- 
cation should be supplemented by the 
intravenous injection of sodium sulfa- 
pyridine (a water soluble salt) prepared 
m distilled water in 5 per cent solution. 
The initial dose is % grain per pound 
( 100 mg. per kg ) of body weight A 
maintenance dose of grain per pound 
(3 mg per kg ) of body weight should 
be injected intravenously every 6 hours 
until the spinal fluid becomes sterile and 
clinical improvement is manifest. 

Hemorrhagic Meningitis 

^^feningitis was the cause of bleeding 
in 6 of 52 patients with subarachnoid 
hemorrhage reported by Martinoff.'*"' In 
2, the disease was tuberculosis menin- 
gitis, in 2 others, it was clue to meningo- 
cocci, in 1 to Sfapliylococcus aureus' 
hacuiolythcus, and in 1 to the anthra.x 
bacillus Xanthochromic riiiid was found 
in S of ^^2 cases of tuberculous meningi- 
tis and in 6 of 63 cases of epidemic men- 
ingitis In each case the bleeding oc- 
curred as a complication after onset of 
the illness In the sta])h\ lococcie case, 
extensne infection of the walls of the 
\essels, with rupture, was demonstrated 
In the cases of bacterial meningitis, the 
number of white cells in the bloody spinal 
fluid was much greater than m the cases 
( )f s])( )ntane( )us subarachnoid bleeding 
In hemorrhagic meningitis, the onset is 
usually with high temperature, whereas 
the temperature general!} rises later in 
the course of subarachnoid hemorrhage 
AMnIe in most cases of meningitis the 
bleeding is due to direct injury and rup- 
ture of blood A^essels, diapedesis may 
account for it in some instances. 


Serous or Lymphocytic Meningitis 
Incidence — Some idea of the inci- 
dence of lymphocytic meningitis is af- 
forded by Skogland's survey^^ of the 
records of the University of Minnesota 
Hospital, in wdiich an average of 1 case 
a year was found during the last 10 
years. In only 1 of these 10 cases w^ere 
antibodies against the virus found in the 
blood stream In the other 9 cases, the 
diagnosis w^as based on the typical syn- 
drome of meningeal irritation with spinal 
fluid lymphocytosis. 

Diagnosis — Many workers including 
Lassen, Oheim^^^^ and MacCalluni 
and Findlay^ are impressed with the 
similarity between poliomvehtis and ser- 
ous meningitis Lassen, m fact, be- 
lieves that most cases of primary lympho- 
cytic meningitis are of poliomyelitic 
origin The differences are that infantile 
paralysis is more seasonal, the initial 
spinal fluid cell count is higher in polio- 
myelitis (tliougli by tlie end of the first 
w^eek cell counts ma} lie about the same), 
and the spinal fluid gloliulin, albumin 
and sugar are more likeh to be increased 
m jioliomyelitis Tlie liest diagnostic cri- 
terion, according to MacCallum and Fmd- 
la\ IS identification of the specific neu- 
tralizing antibod} In most cases they 
find the \irus in the nasojfliarynx for 
weeks after the onset of tlie illness Skog- 
laiKb^'^ jioints out the coincidence of 
spinal fluid 1\ m])hoc} tosis with nuchal 
rigidit} and headache as suggestive of 
this form of meningitis 

Etiology — A virus in the upper re- 
spirator} jiassages is usually considered 
the focal source of lymphocytic menin- 
gitis Armstrong and Sw'eet^^^*^ belie\e 
that the gray house mouse is the chief 
earner They found the virus m mice 
trapped in the homes of 2 patients, 
w^hereas mice in houses in which no 
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human cases had occurred were free of 
this virus. 

Prognosis — The disease is usually 
considered benign, and is sometimes des- 
ignated ^^benign meningitis.''" Wein- 
berger, however, reports a fatal case 
in which the illness persisted long enough 
to allow development of an obliterative 
arachnitis. Skogland and Baker^®^ de- 
scribe a persistent, chronic meningo- 
encephalitis as a direct consequence of a 
lymphocytic meningitis. Oheim^^-^^ found 
sequelae <S years after the attack in 9 out 


of 11 cases. These sequelae included 
headache, dizziness, emotional instabil- 
ity and, especially in children, conduct 
disorders. 

Treatment — Repeated lumbar punc- 
ture remains the keystone of any treat- 
ment program. It is recommended by 
Molhant^^^ along with hypertonic in- 
fusions of dextrose, intradermal tu- 
berculin desensitization and roent- 
genotherapy, Skogland and Baker^^^ 
tried sulfanilamide with some improve- 
ment in headache and nuchal rigidity. 


MIGRAINE 

By Harold D Palmer, M D 


Recent studies lead to the conclusion 
that migraine headache should be looked 
upon as a manifestation of some patho- 
logic functioning, the processes of which 
are retraceable from the actual head- 
ache to the vasomotor changes to the 
tissue toxemia and ultimately to certain 
causative agents thought to be by some 
investigators endocrine, by others aller- 
gic, l)y others inflammatory and by 
others ill-defined toxic accumulations in 
tlie tissues themselves. Whatever the 
etiological leanings of the investigators 
are the inherent (hereditary) predispo- 
sition toward a fixed pattern of reaction 
IS not (juestioned Tf we look upon the 
migraine episode as divisible into 3 
stages, certain features of significance 
are re\ea]ed wfinch help our understand- 
ing of the sMidrome The following tram 
of CAents is suggested ("1) The cumu- 
lative or premonitor\ stage (toxemia) : 
(2) the stage of sympathetic nervous 
scstem imbalance resulting in the dilation 
of cerebral vessels (the headache) , (3) 
the stage of elimination (recovery) 

The allergists have much to say which 
warrants careful evaluatirai as to the na- 


ture of the migraine episode as well as its 
etiolog}" In w'riting of the whole migraine- 
allergy concept, Hartsockand McGurP^'*^ 
have cleared up certain vague concepts 
w'hich involve the allergic-emotional-sym- 
pathetic nervous system interaction in 
the ailment They believe that fatigue, 
nervous and emotional factors produce 
changes in the motor activities of the 
gastrointestinal system w’hich result in 
duodenal stasis This promotes the ab- 
sorption of the allergens to wdiich the 
patient reacts in his inherent pattern of 
migraine Thc> report that accurate al- 
lergy diets result in complete relief in 
30 per cent of migraine patients and 
partial relief m 45 ])er cent ( )ther die- 
tary management includes the low car- 
bohydrate diet and the anti-reteiitional 
diet of Foldes Studies of the \aso- 
niotor changes obserxed during migraine 
headache ha\e been carried out In Gra- 
ham and Wr>lfif2^‘^ and Wolfif and Siith- 
erlaiKp^^ and others and ha\e led to 
some ex])lanation of the mechanisms in- 
volved in the s\mi)tr)m of p'dm, and also 
of the mechanisms invohecl m the thera- 
peutic effects of ergotamine tartrate and 
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other drugs. Pain in the migraine head- 
ache IS apparently due to the stretch o£ 
relaxed ( dilated ) arterial walls, espe- 
cially in branches of the external caro- 
tid artery. Reduction in the dilatation of 
these vessels and consequent relief of 
pain occurs upon the administration of 
ergotamine tartrate, either orally, hy- 
podermically or intravenously The oral 
dose usually given is 2 to 4 %o grain 
f 1 mg ) tablets, and that by hypodermic 
is 1/240 to 1/120 gram (0.25 to 0 5 mg.). 

The success of any treatment depends 
upon the promptness of the administra- 
tion after the appearance of the first 
symptoms of the attack Relief of head- 
ache can be anticipated in 60 to 70 per 
cent of cases The toxic effects have been 
somewhat discouraging but rarely alarm- 
ing \’'on Storchii- reports that the most 
commonh oliserved accessory symptoms 
are nausea, vomiting, numbness and 
tingling of the hands and feet, muscular 
pains and stiffness, choking sensations, 
feelings of substernal oppression, jire- 
cordial pain, femoral or bracliial peri- 
vascular pain and occasionally insomnia 
and restlessness In the writer's e.xiieri- 
eiiee these s_\niptoiiis have been regarded 
as ])()ssibK distuibing to the jiatient but 
rarelv of serious consenuenve ( )nl\ after 
larger doses are fretiuenth rejieated and 
if numbness, coldness and jiain in the 
extremities become severe is there any 
danger of arterial thrombosis Oxygen 
inhalations have been suggested b_v .\1- 
vare/ The writer's experience with 
this method has been limited, but in a 
few instances relief has been obtained 
by prompt inhalation of 100 per cent 
oxygen and in 1 case prolonged im- 
provement has followed consistent use 
Early use of this method may succeed 
in aborting attacks, but its value in pre- 
vention has not been sufficiently evalu- 
ated 


There are various surgical procedures 
attempted in certain migrainelike neural- 
gic headaches. Craig^^^ reports 2 cases 
of hemicrania subjected to operation. 
In 1 patient the middle meningeal artery 
was ligated without benefit and later 
cervicothoracic sympathetic ganglio- 
nectomy was performed which resulted 
m complete relief In another patient 
cervicothoracic sympathetic ganglionec- 
tomy and trunk resection resulted in 
complete relief from severe headaches 
of 17 years’ duration Critchley^i^ be- 
lieves that Dandy’s operation for re- 
moval of the stellate ganglion and 
ligation of the middle meningeal ar- 
tery are sometimes justifiable in per- 
sistent cases of severe migrainelike pain 
and headache. Alcohol injections of 
the supra- and infra-orbital nerves and 
section of the trigeminal nerve have 
lieen recommended 

Ev'^aluation of endocrine and other 
therapies has been discussed by O’Sulh- 
van^^'*’ who divided a large series of 
cases into tlierajieutic and symptom 
groups and from a study of these has 
presented a large amount of evidence 
to the effect that a placental extract 
(Emmenin) and estrogenic hormone 
(Progynon-B ) with thyroid medication 
and other adjunct therapies wherever in- 
dicated have resulted in relief from the 
migraine ,s>ndrome. Dunn'*'’” reports on 
the effect of testosterone projiionate and 
estradiol benzoate in males suffering 
from migraine lie finds that 2000 R U 
of estradiol benzoate may be successful 
111 aborting a migraine attack if admin- 
istered at the onset of the symptoms and 
that a short series of injections of 5000 
R U may prevent the recurrence of 
attacks for as long as 3 months in some 
cases subject to frequent migraine at- 
tacks Testosterone propionate failed to 
influence the course of the migraine in 
males. The rationale in the estrogenic 
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therapies would seem to be that these 
substances which have the property of 
inhibiting the production of prolan A of 
the anterior lobe of the pituitary pre- 
vent certain distortions of sympathetic 
nervous system functions. 

Horton, MacLean and Craig^’^^ have 
described a syndrome of vascular head- 
ache which has many resemblances to 
migraine, but which on close examina- 
tion proves to be of different etiology 
and somewhat different in character. 
They have succeeded m reproducing the 
attacks of hemicrania or localized pain 
in the head and face by the subcutaneous 
injection of histamine phosphate in 
doses of 0.3 to 0 5 mg. Their method 
of treatment consists of subcutaneous 
doses of 0.05 mg of histamine twice 
each day for 2 consecutive days, then 
on the third day the dose is increased 
to 0 066 mg twice daily which is con- 
tinued until the fifth day when 0.1 mg 
twice daily is given This dose is con- 
tinued for 2 to 3 weeks in an effort 
to immunize the patient Definite, prompt 
relief has been olitained by them in 65 
])atients for periods varying from 2 
weeks to 18 months 

Recently the author has studied the 
effects of large doses of synthetic vita- 
min B, (thiamin chloride) m vari- 
ous coinliinations with liver extract and 
other vitamins in a senes of patients suf- 
fering from severe migraine headaches 


The results seem to indicate that some 
benefit can be anticipated both in the 
relief of the attack and possibly in the 
partial correction of some fundamental 
disorder of tissue metabolism which theo- 
retically might lead to the vasomotor 
changes observed in the headache stage. 
The dose administered depends upon the 
seventy of the disorder and in severe 
cases consists of an intramuscular injec- 
tion of % grain (30 mg.) of thiamin 
chloride daily for 2 weeks, then 3 times 
weekly for a period varying from 2 weeks 
to 2 months, and then a gradual reduction 
m the frequency of dosage as warranted 
by the patient’s response to the treatment. 
In refractory cases, liver extract is used 
in doses of 15 U. S P. units given intra- 
muscularly once or twice w’eekly. Other 
vitamin therapy given concomitantly with 
the thiamin chloride and liver extract con- 
sists of oral doses equivalent to 30,000 
U S P. units of vitamin A, 600 1. U. of 
vitamin B^, 120 Sherman units of vita- 
min (G), 1500 I. U. of vitamin C 
and 3000 U S P. units of vitamin D. In 
addition to the relief from actual migraine 
attacks there is also considerable im- 
provement in the general physical well- 
being of the patient. The use of this 
treatment has been too brief and the 
number of patients too few to warrant any 
statement as to its specific effectiveness, 
but further clinical testing seems justi- 
fiable 


MULTIPLE SCLEROSIS 

By Em Marcovitz, ISI D 


Etiology — During the past } ear there 
have been no striking developments in 
our knowledge of multiple sclerosis By 
an investigation of the regional and oc- 
cupational incidence of the disease, G 
Steiner^ attempts to deduce the etiol- 


ogy He states that a racial susceptibility 
has not been established, and that the 
geographical distribution both in the 
United States and Europe shows a 
higher incidence of the disease in the 
north than in the south. For example. 
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in New Orleans multiple sclerosis is a 
rare disease. The author also shows that 
the geographical distribution in the Uni- 
ted States is the same for negroes and 
whites. He also points to the occupa- 
tional predominance of woodworkers in 
Scotland, England and Germany. Famil- 
ial cases of multiple sclerosis are men- 
tioned, together with a new familial 
case of 2 sisters. He reports more fully 
a previously published case of conjugal 
multiple sclerosis and a new case which 
may also be conjugal From all the evi- 
dence he presents, the author deduces 
that these facts can best be explained on 
the basis of an infectious origin of mul- 
tiple sclerosis 

G R Hassin and I B Diamond^ 
used the technic described by Steiner 
to demonstrate so-called ‘'silver cells” 
and *‘spirochetelike” formations Steiner 
h<')lds that these represent spirochetes 
and stages of degenerating spirochetes 
which he believes are the etiological 
agents of multiple sclerosis However, 
the authors found these silver granules 
not on!\ in multiple sclerosis hut in nianv 
other degenerative processes in the cen- 
tral nervous s\ stem d'liew femnd that 
then were situated mainlv between the 
axoii and the mvelin, w'ere i)rol)ably 
lipoids and dc'iioted a metabolic disturb- 
ance of the central nervous sv stem, an 
csirlv stage of neural degeneration The 
silver granules are present mamlv in 
iireas of extensive breaking up of the 
mveliig and their presence in multij)le 
sclerosis confirms the view that this dis- 
ease IS of a degenerative and not of an 
mfi<immatorv tyi)e They conclude that 
Steiner's method is a valuable aid in 
demonstrating earlv stages of degenera- 
tion of the nerv^ous system 

Symptoms — R. Brown and T. J. 
Putnam,^ studied the occurrence of 
remissions in multiple sclerosis, and 
found only 41 cases, in a series of 133, 


in which the disease was uninterruptedly 
progressive or stationary after a single 
attack Symptoms which are evidently 
due to small lesions, such as diplopia, 
central scotomata or sensory disturb- 
ances of a single extremity, tend to 
regress in a few months. On the other 
hand, symptoms which are apparently 
due to large lesions, such as paraplegia, 
ataxia or mental deterioration, are usu- 
ally permanent. The authors found that 
isolated symptoms disappear in a far 
higher proportion of instances than do 
the same symptoms occurring in con- 
junction with others The first symptoms 
hav^e a higher rate of recovery than the 
same symptoms occurring later in the 
course of the disease. Also, symptoms 
tend to grow more sev^ere as the disease 
progresses 

These facts suggest to the authors that 
most lesions of multiple sclerosis go 
through an acute stage, after which a 
v'ariable number of fibers regain the 
ability to conduct impulses Certainly 
111 most large lesions, and probably in 
all lesions, there ai)i>ears to be j)ermanent 
destruction of tiie condnctivitv of some 
or man} fibers 

Treatment — In discussing the* cri- 
teria of efifecti\’e treatment m multiple 
sclerosis T j Piitnanri”- ])oints out that 
sjiontaneous remissions of greater or 
lesser degree occur in 69 per cent of 
cases The first svmjitom of miiltpde 
sclerosis disappears com])letely in 44 per 
cent of patients There is a liigher inci- 
dence of remissions m office tlian in 
ward practice 

The author reviewed results reported 
with many forms of treatment and found 
improvement rejiorted in 35 to 60 per 
cent of 1407 cases, with an average of 
47 5 per cent The efifects of the more 
popular types of treatment in the pres- 
ent series, ms,, high vitamins and liver 
extract, forced spinal drainage, arsphena- 
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mine, “germanin,” typhoid vaccine, qui- 
nine and benzedrine, were not encourag- 
ing. The author concludes that the 
maximum extent of future recovery from 
acute lesions is determined at the time 
the lesions are formed, and that recuper- 
ative processes run their course irrespec- 
tive of the treatment, aside from attention 
to general hygiene and nutrition. He 
believes that the criterion of the success 
of any treatment of multiple sclerosis 
probably should be not the induction of 
a remission but the prevention of re- 
lapses 

O R. Langworthy discusses the 
patho-physiology of disturbances in mic- 
turition in multiple sclerosis and sug- 
gests forms of treatment for the various 
types of disturbance. From a graphic 
study of bladder function in multiple 
sclerosis he concludes that there are 3 
mam types, with their possible com- 
binations. Urgency is manifest in cases 
where efferent pathways from the brain 
are injured The stretch reflex is hyper- 
active, and the strength of the contrac- 
tion waves gives rise to urgency An 
overattive stretcli reflex empties the blad- 
der more often. The symptoms in this 
t}])e are urgent, frequent passing of 
small amounts of urine, with periodic 
incontinence On the other hand, hesi- 
tancy indicates a lack of strong contrac- 
tion, due to injury of the afferent path- 
ways from the bladder to the cortex, 
or to injurv of the cerebellum and its 


pathways. Two factors lead to enlarge- 
ment of the bladder. Sensory disturbance 
causes unawareness of fullness of the 
bladder. The bladder wall becomes pas- 
sively stretched and there results loss 
of tone. Overdistention results in weak- 
ness of contraction and acute retention 
may supervene. Dribbling may be due 
to weak contractions of the wall or it 
may be due to overflow in acute reten- 
tion. Incontinence is of several types : 
1. With severe urgency, 2. periodic in- 
continence, 3 incontinence with acute 
retention. 

The author recommends that hyper- 
irritability be controlled by the admin- 
istration of suitable doses of belladonna 
or atropine. Ephedrine combined with 
belladonna is even more efficacious. Even 
distention of the bladder with fluid may 
bring relief for a time. If there is a 
relaxed bladder and difficulty in initiat- 
ing micturition, mecholyl by mouth is 
helpful, through its action on the para- 
sympathetic The residuum of urine may 
be decreased or even eliminated by 
mecholyl, and the improvement may 
persist The dosage of mecholyl must 
be sufficient to produce physiological ac- 
tivity, lj4 grains (100 mg ) 3 to 4 times 
daily is recommended, and this is to be 
increased if it does not produce results 
L'^ntoward autonomic symptoms may be 
controlled by the subcutaneous injec- 
tion of atropine 


MYASTHENIA GRAVIS 

By George D G.\mmon, D 

Mechanism — Walker’s discovery development by Loew> and Dale^-^ of the 
(1934) that eserme would relieve the acetylcholine theory of the transmission 
weakness of myasthenia gravis revitalized of the nerve impulse, it aroused the in- 
studies of this disease and of related myo- terest of both physiologists and phy- 
pathic conditions. Coming just after the sicians in the possibility that a disturb- 
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ance of the acetylcholine mechanism 
might cause the weakness of myasthenia. 

Under the Loewy»DaIe hypothesis, 
each nerve impulse liberates at the nerve 
terminals a small amount of acetylcholine 
which in turn stimulates the muscle fiber 
to contract. This acetylcholine is almost 
instantly destroyed by an esterase in 
muscle and blood serum which changes 
it to the less potent choline and acetic 
acid. Esenne and its anlage prostigmine 
bind the choline esterase and thus free 
acetylcholine remains, with the result 
that repetitive contraction of muscle fiber 
occurs after each nerve impulse. 

The elfectiveness of eserine argued 
that m myasthenia either too little acetyl- 
choline was formed, or that it was too 
rapidly destroyed. However, no excess 
of esterase, either in blood^-^' or 
muscle^-" was found; therefore there 
was no indication of increased destruc- 
tion of acet\ Icholiiie Indeed Lanan^-"" 
found an increased sensitivity of myas- 
thenic. muscle, fui amounts of acetyl- 
choline w Inch, injected intra-artenally, 
had no effect on normal muscle, caused 
a contraction in invasthema This obser- 
\ation, as \el imconfirmed, heaves o])en 
the ])osMl)il]t\ 1)111 certainl} does not 
prove, that too little acetylcholine is 
formed in myasthenia It remains to lie 
^ec^. therefore, whether the action of 
esenne in myasthenia im]>lies an abnor- 
inalitv m the neurolniinoral mechanism 
111 tins disease 

Another anal()i>y winch lias been 
stressed is the sinnlaritv of nyvasthenia 
to curare poisoning, since both are re- 
lieved bv esenne Walker^ reported 
evidence of a curanzmg substance de- 
velo])ing m myasthenic muscle during 
exercise ; if the circulation w^as cut off 
from an extremity and the muscle exer- 
cised to fatigue, on readmitting blood 
to the part, distant muscles such as the 


lids, became weaker. This observation 
has not been confirmed 

Chemical studies of myasthenic muscle 
have revealed some abnormalities, the 
interpretation of which is not yet com- 
pletely clear Nevin's review^^^ covers 
the work. Both he and Reinhold and 
KingsIeyA"'*^ found a high content of sol- 
uble ester phosphorus ; the creatine con- 
tent was normal. Cumings^^^ reported 
potassium in myasthenic muscle about 
twdee normal ; in one case the potassium 
decreased after prostigmine. 

The large percentage of thymic ab- 
normalities in myasthenia continues to 
stimulate search for the significance of 
the relationship Isaacson^^^ reviewed 
the literature again and found 60 to 80 
per cent showed some thymic abnor- 
mality Of 118 cases, 44 had tumors of 
the thvmus, 27, hyperplasia; 18, per- 
sistence, and 22, no abnormality Several 
operators have reported improvement of 
the myasthenia after surgical removal of 
the thymic tumors, but these results have 
been suggestive rather than conclusive 
The suliject is reviewed by^ Blalock, et 

1.-54 most iniiiressive claim is that 
of Adler'^ ^ ' wlio produced a myasthenic 
condition in dogs by thymiic implants 
This work has not yet been confirmed 

Thorner^'"^' reviewed recently the re- 
lationship of thyroid disease to myas- 
thenia 111 his case, and m others, as 
hyperthv roidisni developed the myas- 
thenia ini])roved 

Diagnosis and Treatment — Marked 
improvement of muscular weakness by 
prostigmine is diagnostic of mvastlienia 
gravis The dose should be adequate, 

Vhi) to gram (1 to 2 mg.) hyjxidcr- 

niically or ^4 to gram (15 mg to 30 
mg ) hy mouth Weakness due to other 
neural or muscular conditions responds 
very slightly, if at all, to the drug. Rarely 
the myasthenia case does not show a 
definite effect in all muscles, particularly 
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in the eye muscles, but the response else- 
where usually makes the result conclu- 
sive. In cases with little weakness the 
use of quinine aids in the diagnosis. 
Five grains (0.3 Gm.) t.i.d. for 1 to 2 
days exaggerates myasthenic weakness, 
but does not affect other conditions 
Quinine should not be given to severe 
cases as there is danger of respiratory 
failure. 

Schwab and Viets^®^ treated 44 cases 
with prostigmine and other drugs ; 7 
had remissions, 5 died, the others were 
satisfactorily controlled. Although the 
percentage of remissions was slightly 
higher than expected, it is apparent that 
prostigmine is symptomatic treatment 
only. 

Dosage requirements vary with the in- 
dividual Schwab and Viets attempted 
to maintain a maximum prostigmine 
effect throughout the 24 hours. The dos- 
age varied from 10 to 20 pills by mouth 
(15 mg) in the severe cases, down to 
7 5 mg pills a few times daily in the 
milder cases The pills should be given 
at the optimal intervals as determined 
by trial They saw no increased tolerance 
or toxic sMiiptoms from long-continued 
use Others, however, have noted de- 
pressing effects from overdosage and a 
final failure to resjiond to the drug 

h'or this and other reasons many phy- 
sicians ha\e not atteinjited to produce a 
maximum prostigmine effect, but have 
reserved the drug for sjiecific indications 
such as cough in rcsjnratory infections, 
chew'ing meals, res])iratory failure. 

Alinot^'^*^' has introduced a new drug, 
guanidine, in the treatment of myas- 
thenia The action is longer than, but 
apparently not as marked as prostigmine 
In Schwab and Viets’ series less than 
a third of the cases responded to guani- 
dine. Afmot gave to % gram per 
pound (13 to 28 mg per kg ) of body 
weight by mouth or vein dailv If toxic 


symptoms develop — nervousness, diar- 
rhea, loss of appetite, nausea — ^the drug 
should be stopped; atropine sulfate or 
calcium controls the acute symptoms. 

Of the other drugs employed in myas- 
thenia, ephedrine, % grain (50 mg.) 
several times daily, seems most useful. 
Potassium chloride, 7S to 150 grains 
(5 to 10 Gm.) orally, causes slight im- 
provement in a few cases. Rest and 
adequate diet are still a mainstay. Gly- 
cine therapy has been disappointing.^^'^ 
Prostigmine may be used to advantage 
combined with the other drugs men- 
tioned 


MYOTONIA 

The mechanism of myotonia appears 
to be m some respects, particularly phar- 
macologically, the opposite of myasthenia 
gravis The subject is reviewed by Har- 
vey He and others observe an in- 
crease m myotonia from drugs which 
improve myasthenia, i e, prostigmine, 
potassium salts, and a decrease after 
quinine There is no lowered serum cho- 
line esterase^^^' in this condition 
which might cause a faulty destruction 
of acetylcholine liberated by the nerve 
impulse Some evidence points to an ab- 
normality of the muscle itself, for myo- 
tonia remains after nerve block 

Treatment — Quinine, introduced by 
Wolff,^'*^ relieves the myotonia by its 
curarizmg action. The dosage is 5 to 10 
grains (0 3 to 0.6 Gm ) t i.d. This is 
valuable in Thomsen’s disease, but in 
myotonic dystroph_\', the m} otonia rarelj^ 
requires treatment as a symptom. 


FAMILY PERIODIC 
PARALYSIS 

The attacks of palsy in this condition 
are associated with a lowered serum po- 
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tassium.^*^-^ The literature is re- 
viewed by Gammon, Austin, et 
and Pudenz, et Weakness can be 

induced by adrenalin, insulin, sugar, and 
water diuresis, all of which lower serum 
potassium. The depressed serum potas- 
sium in the spontaneous seizure is not 
due to a loss of potassium from the body, 
but a shift from serum to some other 
tissue, possibly the muscles. Potassium 
salts will cure the seizure in dramatic 
fashion. 

Milhorat^'^^ found a negative phos- 


phorous balance in one case, but cal- 
cium and magnesium were normal. 

Treatment — One and one-quarter to 
2% drams (5 to 10 Gm.) of potassium 
chloride by mouth will cure the seizure. 
To prevent attacks similar dosage is re- 
quired. It must be given within a few 
hours of the seizure for otherwise it is 
eliminated and is ineffectual . In the au- 
thor’s case, 1 dram (4 Gm.) of potassium 
chloride was given at 4 .30 A. m. daily 
with satisfactory control of the daily 
morning attacks 


NEURITIS AND NEURALGIA 

By Joseph C Yaski.v, AI D 


The Guillain-Barre Syndrome 

Three important clinical concejits seem 
to have evolved m the past few years in 
relation to multiple neuritis. 

i 1 ) Many cases of multiple neuritis 
with different predisposing causes liave 
as exciting and determining causes a 
state of vitamin deficienc}, esjiecially 
Mtaniin Hi 

(ij Multi})!e neuritis due to vitamin 
and other deficiencies is only a conspicu- 
ous part of the cliincal picture in some 
case^ and frequeiith there is associated 
imohenieiit of the spinal cord and other 
parts of the central nervous system In 
f<ict the lesions are often \\ides])read and 
diffuse but are degenerative in character 
Shattuck^^*' and Austregesilo^'^" offer 
cr»iiiprehensi\e reviews of this subject 
(3) Multiple neuritis is a conspicuous 
part of another central nervous disease, 
prohablv due to a virus infection. This 
was first described by Guillain, Barre 
and Strohl in 1916 who formulated the 
following criteria: onset suggestive of 
infection, more or less paralysis and sen- 
sory disturbances; high protein value 


and low cell count in the spinal fluid, 
and good prognosis On account of the 
favorable outcome, opportunities for 
studying the morbid anatomy have been 
rare, and attempts at bacteriologic study 
and at transmission to animals have not 
given aipv clue to the etiological factors 
\ specific single virus or various infec- 
tions may be responsible Under the title 
“poh neuritis,” Gdpin, Moersch andKer- 
nohan have reported 35 eases, with 3 
necro[)sies, which clearly belong tf) this 
group There was at first a mild infec- 
tion, followed after a latent period of 
(lays or months by a lather sudden onset 
of weakness or jiaresthesia in the ex- 
tremities Facial jiaralysis was i)resent 
m 35 per cent of the cases ; choked disc, 
in 3 The protein content of the spinal 
fluid ranged from 100 to 800 mg. per 
100 cc , and the average cell count was 
12 Necropsy in 3 cases revealed de- 
generative changes limited to the periph- 
eral nerves, except for slight changes in 
the spinal cord in 1. Edema of the nerve 
bundles was a striking feature The other 
patients recovered in 6 months to 2 
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years. Facial diplegia, choked disc and 
partial spinal block have been noted by 
many other observers. 

Bassoe^^® reports 3 cases with a much 
more varied and alarming clinical pic- 
ture than that of the Guillain-Barre syn- 
drome, but all had an onset suggestive 
of infection, a high level of protein in 
the spinal fluid and a favorable outcome. 

The pure syndrome of Guillain-Barre 
is explained by lesions of the peripheral 
nerves, nerve roots and spinal meninges. 
Other features may be superimposed. 
The clinical picture may be dominated 
by brain, spinal cord and cranial nerve 
symptoms and may be exceedingly alarm- 
ing, but the 3 cardinal features of the 
Guillain-Barre syndrome remain. Ana- 
tomically, in the pure syndrome there is 
menmgoradiculoneuritis ; when the spinal 
cord or the brain are also involved, 
longer terms are required, such as ‘'men- 
ingomyeloradiculoneuritis” and ‘^menin- 
goniyelo-encephalitis ” 

Polyradiculoneuntides with albumino- 
cytologic dissociation and favorable evo- 
lution (the Guillam-Barre syndrome) 
may occur in epidemics Such an epi- 
demic is reported by Ludo von Bo- 
gaert. rt al The fact that they ob- 
served 9 t}])ical cases of the syndrome 
III 4 months and 2 more later, not count- 
ing 10 abortive cases, showed that this 
uas an epidemic group of cases of a 
disease described mostly as sporadic 
The opinion of some colleagues that 
these cases might be radiculomeningeal 
forms of infantile paralysis led to a com- 
parative systematic study of the evolu- 
tion of the cerebrospinal fluids and of 
the electrical reactions of a group of 
polyradiculoneuntides, 1 of typical polio- 
myelitis and 1 of the other polyneu- 
ritides presenting dissociation of albu- 
min and cells but having a different 
evolution. The group of polyradiculoneu- 
ri tides occurred especially in July and 


August, that of poliomyelitis in August 
and September and that of insufficiently 
established radiculoneuritides and of neu- 
rotropic infections in all the summer 
months. 

In each of the 9 cases the onset was 
of infectious origin, often with apyrexia 
or slight fever. There was a 2- to 8-day 
interval between the infectious onset and 
the appearance of the first meningoradic- 
ular symptoms. The initial temperature 
curve and the intense meningeal reaction 
extending to the entire spinal cord recall 
certain forms of acute poliomyelitis. 
Opisthotonos may persist for weeks, is 
usually localized to the dorsal part of 
the spine and is accompanied by intoler- 
able pain in some cases and by paresis 
extending to 1 or more extremities. 
This diffuse primary extension of the 
paresis which persists during the sta- 
tionary phase is striking. Superficial sen- 
sory disturbances are slight, while deep 
sensory disturbances occur and explain 
in part the ataxia m these patients. Vaso- 
motor and trophic disorders, not men- 
tioned by Guillain and Boudin, are 
always present The ataxia is pseudo- 
tabetic; it may be of the polyneuritic 
or cerebellar type, consequently the pos- 
sibility of a cerebellar phase, although 
unexplainable in a meningoradicular dis- 
ease, should be remembered In the sta- 
tionary phase the paretic disturbances are 
found especially m the distal parts of 
the limbs, although the reverse may oc- 
cur, recalling the myopathic distribution, 
and it has been demonstrated that cer- 
tain pseudomyopathic polyiieuritides of 
children belong to the Guillain and Barre 
type Facial diplegia during the disease 
has been reported prior to the present 
study The presence of the cerebrospinal 
syndrome is essential for diagnosis, al- 
buminosis may reach high values and 
persist for a considerable time. The elec- 
trical reactions show that the nerves and 
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muscles are affected practically sym" 
metrically and that all those of the lower 
extremities and sometimes also of the 
arms and of the face may be involved, 
degeneration being usually incomplete. 

Differential Diagnosis — Differential 
diagnosis between these polyneuritides 
and infantile paralysis may be difficult, 
especially when the latter appears under 
a form simulating Landry’s syndrome or 
under a meningeal and painful form. 
However, the evolution curve of the 
cerebrospinal fluids of the 2 diseases 
shows decided differences The group 
of polyradiculoneuntides, which was con- 
temporaneous with the other group but 
was lUMifficienth' studied or presented an 
incomplete biologic s}ndrome, seems 
ne\ertheless to belong to the Guillain and 
Barre t\pe, while the contemporaneous 
nonclassiflahle neurotropic infections and 
some pohneiintides of knowm or un- 
known etiology, presenting a chronic 
evolution with <ilbiiminoc\ tologic disso- 
ciation, do not 

The authors conclude that the disease 
descnhed In ( niillain and Ikirre in 1916 
Is an entitv, ])rol)al)l\ of iiUectious origin, 
evolving lavoral)!} and without se([uels 
in most u'lses Although tlun cannot 
prove It then think that the disease is 
caused In an autonomous varus Among 
tiu* conliised group of polv nciiritides de- 
scrihefl ill the hteniture, it constitutes a 
tvpe interesting from the prognostic ])oint 
of view and for which thev accept tht‘ 
term ‘*]’()1\ radiculoneuritis with alliumiii' 
ocv tologic dissociation and fava)ral)k 
evolution” because it ])resents the essen- 
tial svmptonis This does not mean that 
there are no polyradiculoneuntides wnth 
fav'orable evolutmn but wnthout albu- 
minocytologic dissociation, that fatal 
cases cannot be found in Guillam and 
Barre s disease, or that any polyneuritis 
evolving favorably or with recurrence 
and presenting albuminocy tologic disso- 


ciation necessarily belongs to this group ; 
in the clinical evolution in typical cases the 
curve must be taken into account. There 
are undoubtedly cases that cannot be 
classified, such as certain complex cases 
described under Landry’s syndrome 

Peripheral Nerve Lesions in 
Pernicious Anemia 

It has been recognized for several 
years that serious gastric disturbances, 
especially carcinoma of the stomach, 
may cause a polyneuritis due to a 
deficiency state An additional convinc- 
ing case is reported by Laurent and 
Sinclair in a 32-year-old man suffer- 
ing from a pyloric carcinoma That neu- 
ritic changes are common m pernicious 
anemia is not generally appreciated 

\"an der Scheer and Koek^^"^ point 
out that attention has been given chiefly 
to the changes m the signal cord asso- 
ciated with ])ernicious anemia, particu- 
larly to those of the long ascending and 
descending tracts m the posterior and 
lateral columns 

Most of those who have studied 
pernicious anemia regard the involve- 
ment of the ])eriphcral nerves as ex- 
ceptional There are, however, some 
iinestigators who have descrilied cases 
in which ])()lv neuritis is found alone or 
together with inedullarv changes, and 
a few acce])t the view that it is the rule 
that ])olvneuntic svinjitoms are ])art of 
the clinical ])Rture of tlie disease The 
ohserviitions which the autliors made in 
38 cases of jiernicious anemia convinced 
them of the correctness of the view 
of the latter investigators The smooth 
tongue, with tenderness at the tip and 
oversensitiveness to heat and acidity, 
which IS one of the most imj:)()rtant symp- 
toms of pernicious anemia, is the result 
of degenerative changes in the nerves 
innervating the tongue In view of this 
fact, it is remarkable that practically 
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identical symptoms in the tips of the 
fingers and toes, the paresthesias, the 
severe pains and the supersensitiveness 
to cold and heat are ascribed not to 
neuritis but to a central medullary proc- 
ess Moreover, it is surprising that it 
is never considered strange that in a 
disease implicating the entire organism 
the nerves of the tongue should be the 
only part of the peripheral nervous sys- 
tem to be regularly attacked. In the 38 
cases of pernicious anemia described by 
the authors, the patients without ex- 
ception complained of numbness and 
tingling in the distal ends of the ex- 
tremities. These symptoms gradually in- 
creased in intensity, spread toward the 
knees and elbows and occasionally passed 
toward the trunk. The authors do not 
agree with the statement of many inves- 
tigators that impairment of cutaneous 
sensitivity occurs only in advanced stages 
They give detailed clinical histones in 
^onie of the cases observed In them 
However, they do not regard it suffi- 
cient to offer clinical evidence, so they 
also furnish histologic observations Al- 
though the numlier of cases m which 
anatomicopathologic proof of ini])airinent 
of the jienpheral ner\es was obtained is 
limited, they lend strong su])port to the 
\Rwv that, in addition to the medullary 
lesion in the cord, the svstem of the 
])enpheral nerves is also seriously in- 
\ohed m pernicious anemia 

Tick Paralysis Due to Bite of the 
American Dog Tick 

Rohinow and CarrolH'”- report a case 
of ascending flaccid jiarahsis m a child 
of 7 years 

Weakness of 1 week’s duration had 
progressed to a flaccid paralysis of the 
legs, w^eakness and asvnergia of the 
arms, thick speech and nystagmus All 
lalioratory determinations were normal, 
including blood counts, urine, spinal 


fluid serology and stools. Two ticks, 
identified as the dog tick {Dermacentor 
variabilis Say), were found on the scalp 
and removed Improvement began at 
once and w^as complete m a week. 

The following course is regarded as 
typical : rapid development of an ascend- 
ing type of paralysis ; the finding of 
ticks, rapid recovery after removal of 
the ticks. Death is to be expected if the 
ticks are not removed The cause of the 
paralysis is supposed to be a venom elab- 
orated in the ova of impregnated female 
ticks. The disease occurs mostly in chil- 
dren and young animals, rarely m adults. 
It has been found m the western part of 
North America. Although the dog tick 
IS common in the east, this is the first 
human case reported east of Wyoming. 

Syphilitic Polyneuritis 

Polyneuritis m the course of syphilis 
IS not rare but is usually ascribed to the 
agents used in the treatment of syphilis, 
especially the arsenicals, or to associated 
conditions such as alcoholism, deficiency 
states, and other intoxications or infec- 
tions Rarely the multiple neuritis may 
be due solely to syphilis Such a case is 
re])()rted b\ Simon and Berman. At 
autopsy the pathologic changes in the 
]:)enpheral nerves w^ere characteristic of 
s}philitic infection The authors state 
that s\phihtic neuritis may occur in an} 
stage of sy]ihihs and that the prognosis 
is fa\orabIe if earh, regular and suffi- 
cient antisyphilitic treatment is instituted 

Horse Serum Neuritis 

Bennett^ reports 5 cases and col- 
lected 115 in the literature Most of the 
reported cases were in young adult males, 
wuth half following ])roph} lactic tetanus 
antitoxin Since most cases develop from 
industrial injuries requiring jirophy lactic 
tetanus antitoxin, they present economic 
and medicolegal problems 
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Neurological signs and symptoms of 
serum sickness may be meningeal, cere- 
bral, or referable to the spinal cord, but 
the most common reactions occur in the 
peripheral nerves, usually affecting here 
the upper brachial plexus and the roots 
of the fifth and sixth cervical nerves. 

Radial paralysis is infrequent. Ben- 
nett reported 1 case, while Angelesco, 
Popovici and Balutza^^^ reported another 
case and collected 4 from the literature. 

The 4 theories of the pathogenesis of 
serum neuritis are* (1) Direct toxic 
action of the serum; (2) selective action 
of toxins on nerves with low chronaxias ; 
(3) compression from perineural edema 
of sheaths about the intervertebral fora- 
mina or bony grooves, and (4) vascular 
origin — nerve cell death from vasodila- 
tion, perivascular infiltration, and hem- 
orrhage 

The symptoms of neuritis occur at the 
height of the serum sickness, with severe 
])ains in the neck, shoulders, arms, or 
legs, unrelieved by analgesics or opiates 
W^ithm hours to a few days, flaccid paral- 
\sis fIe\eIops, followed by muscular atro- 
])h\ vith muscle tenderncbs and dull 
})ains^ persisting for weeks Motor paral- 
\sis, atrophy anesthesia, reduced re- 
flexes, and at times fibrillations occur, 
(lejiending on the segments involved, 
usually the siiprascajiular and axillary 
nerves are affected unilaterally Most 
patients rec()\er within 6 months, some 
take as long as IS months \bout 20 per 
cent are left with some residual alropli} 
and weakness, mainh* in the deltoid 
muscle There is no known method of 
prexenting serum sickness unless other 
animal serum antitoxins can be substi- 
tuted for horse serum. Tetanus alum- 
precipitated toxoid might prevent teta- 
nus The justified but more scientific 
administration of tetanus antitoxin might 
reduce serum sickness 


On recognition of the early symptoms 
of neuritis, immediate treatment is rec- 
ommended. Repeated injections of adren- 
alin, dehydration, and fever therapy, 
hot baths, followed by pilocarpine 
blanket p^cks or the administration of 
artificial fever at 103*^ to 104° F. 
(39.5° to 40° C.) for 2 to 3 hours daily 
for several treatments, may prevent se- 
vere atrophy. After the stage of serum 
sickness, the treatment is largely symp- 
tomatic : immobilization of the arm in an 
abduction splint, general nutritive and 
vitamin therapy, local and general heat 
to relieve pain and hyperesthesia and 
physiotherapy in the form of massage 
and electric stimulation 

Nerve Injuries Caused by 
Intravenous Injections of Dextrose 

Hassin^'^'" rejiorts 8 cases of injury to 
the large nerve trunks of the ujiper ex- 
tremity following intravenous injections 
of dextrose In 5 cases the median nerve 
was involved and in 3 the median, mus- 
culospiral and ulnar nerves In 1 case, 
paresthesia w'as still jircsent about 3 
\ears after the injections The instruc- 
tive features of these cases are the pre- 
dominant involvement of tlie median 
nerve, the prevalent lesion of the sensory 
ner\e fibers, the long duration of the 
anesthesia and the obscure mechanism 
of origin of the lesions There is no 
doubt lliat they are due to the injections, 
hut It is (|uestionahIe whetlier they are 
caused In nicking of the nerve by the 
needle; the median nerve is nearer the 
cubital veins than the other nerves. The 
presence of ecchynioses around the elbow* 
m 2 cases suggests such an etiology, 
although pressure l)v adhesive plaster 
holding the needle m place on tlie arm 
or the arm's fixation against the board 
combined with the long duration of the 
injections in debilitated patients may 
also be responsible 
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The edema and swelling present in 
some cases can hardly be considered 
contributing factors as swelling was ab- 
sent in other cases Probably several 
factors are instrumental in the causation 
of the nerve lesions. 

Pressure on Brachial Plexus 
Causing Simulation of 
Coronary Disease 

Painful conditions about the shoulder 
and evidences of brachial neuritis are not 
usually primary in origin. More fre- 
quently such conditions are due to peri- 
arthritis and bursitis of the shoulder 
region, radiculitis and vertebral and spinal 
cord disease Less frequent causes include 
superior sulcus tumors {q v.) and met- 
astatic tumors of the upper part of the 
lung (Miller, Frugoni and Craig The 
role of a cervical rib and of the scalenus 
anticus muscle in the production of symp- 
toms IS often forgotten 

ReKp"’-* observed a series of patients 
in whom the jiressiire of a cervical rib 
or the scalenus anticus muscle on the 
brachial plexus had been the cause of 
pain simulating angina pectoris These 
diagnoses differ significantly in prognos- 
tic and therapeutic implications The syn- 
drome has been found m the absence of 
a cei'Mcal nb , in such cases, an abnormal- 
ity in the relation of the first rib and 
the brachial plexus is the cause The 
syndrome has been explained as due to 
friction neuritis; the nerves are made 
taut across the shaiq) edge of the rib as 
the result of various unfavorable condi- 
tions m the relations of the nerves to 
the bony structures More recently, at- 
tention has been directed to the effect of 
the scalenus anticus muscle in causing 
pressure on the subclavian artery or 
brachial plexus or both The scalenus 
anticus muscle may compress the artery 
or nerves against the cervical rib, if such 
is present, or it may abnormally elevate 


the first rib and so interfere wdth the 
artery and plexus. If the latter is irri- 
tated, the scalenus anticus muscle, which 
receives its innervation from the brachial 
plexus, may be stimulated to a state of 
spasm. A “vicious cycle” may be said 
to exist. The important part played by 
the scalenus anticus muscle and the fact 
that it may cause symptoms identical 
with pressure by a cervical rib, in cases 
m which there is no extra rib, are the 
justification for the term “scalenus anti- 
cus syndrome ” Pain, paresthesia, and 
anesthesia in the area supplied by the 
affected nerve are the usual symptoms. 
The pain is neuralgic in character: it 
may begin in the neck and spread down- 
ward along the arm to the hand and 
sometimes in the reverse direction to the 
head and side of the chest Rotation of 
the head toward the affected side or a 
downward pull on the shoulder may 
increase the pain. Loss or decrease in 
amplitude of the radial pulse and a bruit 
over the clavicle are other symptoms and 
Signs that may be noted The simplest 
form of treatment is that of elevation of 
the shoulder upward and backw'ard by a 
sling Physical therapy is then used in 
an attempt to develop the trapezius and 
levator anguli scapulae muscles If such 
measures prove unsuccessful and the 
symptoms warrant it, surgical treatment 
IS advised Operations are described for 
removal of the cervical rib or first nb, 
whichever is the cause of the pressure 
on tlie iiracbial plexus or subclavian ar- 
teries A considerable number of patients 
have been relieved by section of the scale- 
nus anticus muscle without removal of 
the bone 

Median Thenar Neuritis 

(Partial Thenar Atrophy) 

This is an uncommon condition char- 
acterized by weakness and atrophy on 
the outer side of the thumb unaccom- 
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panied by sensor} disturbances or reflex 
changes, and a tendency to become spon- 
taneously arrested. The condition may 
be confused with the early symptoms of 
syringomyelia, progressive muscular atro- 
phy, amyotrophic lateral sclerosis, spinal 
cord lesions, brachial neuritis, cervical 
rib, and occupational neuritis. Moersch^®^ 
and \\ artenberg^^^ report cases and dis- 
cuss the etiology, clinical course, and 
treatment of this condition. 

Moersch reports a case of a 39-year”Old 
woman with weakness associated with muscu- 
lar wasting on the outer side of the thumb 
Fi\e years earlier she had fallen on her right 
hand, but this incident was seemingly unrelated 
to the present condition, the onset of which 
occurred 9 months prior to examination and 
which was manifest as clumsiness and weak- 
ness of the right thumb in executing the finer 
movements and in writing An increased wast- 
ing of the muscles on the outer side of the 
right thumb was noted, and definite atrophy 
was e\ident in a few’ iiKmths Similar symp- 
toms dc\ eloped in the lett tliumb months 
alter the initial svmptoms 

The process had seeniiiigl.\ halted in the 
right hand hut was still firogressing in the 
left There hafi been no associated pain, ininih- 
ness, paresthesia or fihnllarv twitching (jch- 
t ral examination Wtis negative \eurologic 
examinatMii revealed iKithing ahiKjrnial exe'ept 
the tindings ass(;ciated with the hands Ml the 
deep reflexes of the upper extremities were 
iionnal Sens^ition was imdisturhed I3unng 
the ensuing n months the weakness and 
atr()])liv of the left thumf) piogressed so that 
hotli thunihs were siimlarlv afiected Four 
vein's later, the patient w<is eontmuiiig her 
steiatgratihie vvoik, hut the e<inditioii remained 
uiuhangcfl 

The s\n(lrome presented In this pa- 
tient, althougli not common, is ver\ char- 
acteristic and when once it is understood, 
is recognized readily The condition has 
been referred to under different titles by 
various writers It appears most com- 
monly in the later decades of life, affects 
both men and w''omen and may be unilat- 
eral or bilateral. As a rule, the syndrome 
develops spontaneously, although there 


may be a history of some injury, inflam- 
matory process, or prolonged occupation 
trauma, producing what may be termed 
a tardy median thenar neuritis, in con- 
tradistinction to an acute median thenar 
neuritis wdiich develops rapidly as the di- 
rect result of trauma to the median nerve 
in the hand The explanation for the de- 
velopment of this specific form of median 
neuritis is probably on an anatomic basis 
The median nerve as it passes under the 
anterior annular ligament of the radius 
gives off the thenar branch which is en- 
tirely motor in its function. This branch 
wdiich passes to the muscles affected, is 
capable of producing only a motor paral- 
ysis It is likely that the thenar branch, 
as it emerges under the annular ligament 
and then swdngs backward and outward 
to the muscles, is compressed either by 
direct trauma or by continued irritation 
In some instances, paresthesias and even 
sensory changes are to be observed in 
the affected area These sensory disturb- 
ances proliably are attributable to an 
involvement of the mam trunk of the 
median ner\ e at the annular ligament or 
to injuiw of a sensoiw median twig which 
ma} he gnen oft* at that point Median 
thenar neuritis nia) he either acute or 
tcird\ It does not progress hevond the 
affected area In cases in which the atro- 
phv has been present for a considerable 
])eri()d of time, the possibility for return 
of function is remote. In the early stages 
of development of the atrophy relief may 
be obtained by removal of irritating fac- 
tors or by surgical measures, such as 
relieving pressure on the thenar branch 
of the median nerve by section of the 
anterior annular ligament It is impor- 
tant to recognize this syndrome, as an 
incorrect diagnosis of progressive mus- 
cular atrophy, tumor of the cervical por- 
tion of the spinal cord, cervical rib, or 
neuritis of the brachial plexus and so 
forth often is made, indicating a much 
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graver prognosis than the diagnosis of 
median thenar neuritis. 

Delayed Paralysis of Nerves from a 
Single Muscular Contraction 

The etiological diagnosis of mononeu- 
ritis, except when resulting from direct 
trauma, compression, or from infectious 
or toxic causes, is often difficult. It is 
generally known that indirect trauma, 
including severe muscular contraction, 
may cause a neuritis. Nielsen^^^ reports 
5 cases in which paralysis of peripheral 
nerves resulted from a single muscular 
contraction and stresses the fact that the 
appearance of the paralysis may be de- 
layed In 3 of these cases there was an 
involvement of the common peroneal 
nerve, in 1 the long thoracic nerve, and 
m 1 several branches of the cervical 
plexus 

Nielsen believes that delayed paralysis 
from a single muscular contraction may 
result from such action as a stumble, a 
sudden reaching forward or a sudden 
thrust of the hand upward for the pur- 
pose of regaining one’s balance, the 
etiology IS easily overlooked and in in- 
dustrial work the industrial nature is 
often not conteded 

It is quite probable that more than 1 
t}pe of etiolog) may be concerned in such 
cases, (’ (j , intoxication, general anes- 
thesia, or chilling, but the muscular ac- 
tion with resultant contusion of the 
ner\e is the cvciting cause 

To avoid the danger of ascribing any 
obscure paralysis of a nerve to hypothetic 
muscular action, it is suggested that for 
a given case to be valid as belonging to 
this group there must have been (1) 
some sort of sensory discomfort in the 
affected area at the time of the injury, 
(2) continuance or recurrence of the dis- 
comfort for hours or da3''s, (3) possibil- 
ity of compression of the affected nerve 


by the muscular contraction assumed 
responsible, and (4) appearance of paral- 
ysis within, say, 2 months of the strain. 

Painful Conditions of Lower 
Extremities and Back 

Pain in the lower limbs and back still 
remains a difficult diagnostic and thera- 
peutic problem. While some observers 
still look upon most sciatic syndromes as 
infectious in origin, others, especially in 
America, find operable mechanical causes 
to account for many painful conditions 
in this region. 

Lumbosacral Neuritis — Pette and 
Becker^ attempt to reclassify the in- 
flammatory diseases of the peripheral 
ner\'ous system. They regard sciatica as 
a w'ell circumscribed disease and prefer 
to call it lumbar or lumbosacral neuritis, 
according to the distribution of its symp- 
toms This study is based on a survey 
of 30 selected cases, 9 of which are re- 
ported in detail In addition to the cus- 
tomary symptoms, which may be equivo- 
cal in some cases, the authors point out 
the presence of vegetative signs, such as 
coldness or pallor of the limb involved, 
hypohydrosis and edema Objectively, 
they find increase of cells and protein in 
the lumbar spinal fluid, frequently with a 
pathologic mastic curve and a decreased 
albumin-globulin ratio Changes in the 
bones or joints are not recognized as 
causative factors. Morphologic changes 
have never been reported The}' believe 
that the etiologic factor may be a virus 
related to herpes zoster and that the 
inflammatory process is probably located 
in the spinal ganglia 

Protrusion of the Intervertebral 
Discs and Hypertrophy of Ligamenta 
Flava — The importance of the posterior 
protrusion of the mterverbral disc as a 
cause of low back and sciatic pain is 
attested by the report of 300 cases from 
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the Mayo Clinic by Love/®'* of 83 cases 
from the Massachusetts General Hospital 
by Barr/®^ and by a large series of cases 
by Spurling and Bradford/®® and others. 

xA-ccording to Walsh and Love/®'^ who 
report 200 cases, the protrusion occurs 
3 times more commonly in men than 
women. The great majority of the pro- 
trusions occurred in the fourth and fifth 
lumbar discs. A few protrusions oc- 
curred in the dorsal and cervical regions. 
Of the 200 cases, 21 had multiple pro- 
trusions. In only 73 cases was there a 
history of injury preceding the onset of 
the symptoms 

A characteristic feature of the syn- 
drome is the remarkable intcrmittency 
of the symptoms which was noted in 180 
out of the 200 cases. During the interval 
between attacks, the patient may feel 
well, although frequently some residual 
ache in the back, paresthesia or muscu- 
lar weakness may remain 

Protruded disc in the cervical and dor- 
sal regions gi\e symjitoms and signs 
more or less characteristic of extradural 
tumors m these regions, but the pain has 
a tendency to appear intermittently in 
cases of jirotruded disc 

Protruded disc in the lumbar region 
gues rise to the following manifesta- 
tions Sciatic pain, usually unilateral, 
accentuation of the pain on coughing and 
sneering; night pain occurring m about 
a fourth of the cases and paresthesia in 
about half the cases. Low back pain 
existed and preceded extension of the 
jiain 111 112 cases, w'hereas in 40 cases 
low back pain and sciatic pain appeared 
Simultaneously In only 9 cases did the 
sciatic pain precede the onset of low 
back pain In only 10 cases did the 
patient complain of sciatic pain alone 
without low back pain, whereas in 6 cases 
the extension of pain was not along the 
sciatic nerve It should be emphasized 


that a patient complaining of a bizarre 
extension of pain in all probability does 
not have a protruded intervertebral disc. 
The commonest physical signs of a pro- 
trusion in the lumbar region are (1) a 
positive Lasegue sign or straight leg 
raising sign; (2) sciatic tenderness, and 
(3) diminution or absence of 1 or both 
Achilles tendon reflexes. In a smaller 
number of cases, segmental impairment 
or loss of sensation, muscular paresis, 
relaxed anal sphincter, and diminution 
or loss of the hamstring or patellar re- 
flexes occur. In 33 cases the only finding 
on neurologic examination was a positive 
Lasegue sign or sciatic tenderness, and 
in 12 cases the neurologic examination 
gave objectively negative results Thus, 
an essentially negative neurologic exam- 
ination does not exclude the presence of 
a protruded intervertebral disc. In most 
cases, the normal lumbar lordosis has 
been lost, and in many a reversal of the 
normal lumbar curve associated with a 
prominence of the spinous processes of 
the third, fourth, and fifth lumbar verte- 
brae occurs Involuntary spa.sm of the 
muscles limits all motions of the back, 
but hyperextension is usually particularly 
painful. The patient often has a pro- 
nounced list to one side on standing, the 
trunk IS thrust forward and to 1 side to 
avoid placing the full weight on the pain- 
ful leg A limping gait is often noted 
owing to these factors and, in some cases, 
to actual muscular weakness 

According to Naffziger and Jones, *®'‘' 
sustained pressure over both jugular 
veins reproduces or exaggerates the sci- 
atic pain. This usually occurs in patients 
who have pain on coughing or sneezing 
Spinal fluid studies should be per- 
formed in any lasting low back and sci- 
atic pain. In the cervical and dorsal 
regions, Walsh and Love*®® found sub- 
arachnoid block in half and protein in- 
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crease in two-thirds of these cases. In 
the protrusions in the lumbar region, the 
total protein was over 40 mg. per 100 cc, 
in 66 per cent of cases. 

Although Walsh and Love,^®’^ Spur- 
ling and Bradford,^®® and others with 
wide experience feel that protrusion of 
the intervertebral disc in the lumbar 
region can be diagnosed by the character- 
istic symptoms and signs, in the great 
majority of cases, the final diagnosis and 
localizations depend on x-ray studies 
after the injection of a contrast medium, 
such as lipiodol or air. All observers 
agree that no x-ray studies by the aid 
of a contrast medium should be per- 
formed unless and until a careful clinical 
study justifies such a procedure. Most 
clinicians feel that lipiodol may have 
unpleasant sequelae, although Spurling 
and Bradford^®® and others have seen 
no lasting ill effects. Air injections thus 
far have not been uniformly reliable, al- 
though Chamberlain and Young^®® based 
on a study of 300 spinograms consider 
the method reliable and harmless. 

Hypertrophy of the Ligamentum 
Flavum — According to Camp^"^® and 
r.ove.^'’'* this condition has been found 
freipiently liy neurosurgeons in conjunc- 
tion with a protruded intervertebral disc 
It generally occurs at the same level as 
the jirotrusion hut may occasionally be 
found at other interspaces Localized 
hypertrojihy of the ligamentum flavum 
without coincident jirotrusion of a disc 
is not common, but when it does occur 
it may imitate all the clinical phenomena 
of a protruded intervertebral disc 

The treatment of protrusion of inter- 
vertebral disc and hypertrophy of hga- 
mentum flavum is always surgical Most 
neurosurgeons perform a laminectomy 
but Love^^"^ has been successful in some 
cases with a hemilaminectomy. When 
hypertrophy of the ligamentum flavum is 


found, the ligament as well as the pro- 
truded disc is removed. Bone grafts were 
not found necessary. 

The end results of these cases, accord- 
ing to the statements furnished by many 
observers, are most satisfactory. Most of 
the patients get complete relief, and the 
others marked improvement. 

Meralgia Paresthetica (neuritis of 
the lateral femoral cutaneous nerve) — 
Based on a study of the records of 150 
patients, Ecker and Woltman^'^i state 
that the chief symptom of meralgia par- 
esthetica is a sense of numbness over the 
anterolateral aspect of 1 thigh (22 per 
cent of patients had bilateral symptoms). 
Later are added burning, tingling, and 
pain, aggravated by standing or walking. 
There may be slight loss of appreciation 
of light touch, pain and thermal sensa- 
tion in the affected area. This clinical 
syndrome was caused by (1) primary 
lesions within the spinal canal, such as 
multiple sclerosis, (2) residuum of radic- 
ulitis, (3) osteitis of the second and third 
lumbar vertebrae, (4) complication of 
spinal anesthesia, (5) hypertrophic ar- 
thritis of the lumbar vertebrae, (6) intra- 
abdommal and intrapelvic conditions, 
such as lesions of the appendix and 
cecum, rapid abdominal enlargement due 
to tumor, and pregnancy, (7) injury to 
the lateral femoral cutaneous nerve as it 
passes through the fascial canal in the 
upper part of the thigh, and (8) abdom- 
inal compression due to trusses, belts, 
and corsets 

Most patients required no treatment, 
there being spontaneous disappearance 
of symptoms An offending belt or truss 
should be removed or padded Other 
forms of treatment were resection of 
the nerve and neurolysis. The authors 
conclude that meralgia paresthetica is 
a neuritis of the lateral femoral cutane- 
ous nerve which most frequently affects 
obese middle-aged persons 
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Relief of Neuritic Paias by Artificial 
Fever Therapy 

Bennett and Cash^'^^ have used the 
hypertlierm for the induction of artificial 
fever in a large variety of diseases. Up 
to January 1, 1937, in 26 months, they 
treated 581 patients, who received more 
than 2650 fever treatments. Of these 
patients, 40 underwent fever therapy in 
an attempt to obtain relief from severe 
neuritis, myalgia, or a radicular painful 
state. There were 20 patients with sciatic 
neuritis, 6 with brachial neuritis, 5 with 
toxic-infectious polyneuritis and infec- 
tive neuronitis, 3 with herpes zoster, 2 
with lymphocytic meningitis, and 4 with 
miscellaneous arthritic states with sec- 
ondary neuritis or neuralgia All types 
of neuritic pain were relieved imme- 
diately, but pain recurred in some cases, 
especially in those of secondary neuri- 
tides resulting from compressive lesions 
This form of heat therapy fwith tem- 
peratures from 103° to 105° F — 39 5° 
to 40 5° C ) IS a distinct advance 
over all forms of local use of heat m 
reliCMiig pain Fever therapy is recom- 
mended nut as a substitute for other 
accepted forms of tlierap\ fur neuritis 
but only as an aid m the management 
It probably hastens convalescence in the 
severe toxic-infectious polyneuritic states 
The physiologic mechanism by which 
general fever induction effects relief from 
neuritic pain is not well understood 
Undoubtedly, the enhanced blood flow 
and peripheral vasodilatation in the in- 
flamed areas increase tissue o.xidation 
and nutrition Leukocytosis, phagocy- 
tosis, and mobilization of immune bodies 
secondary to induction of fev’er play a 
part in the absorption of deposits occur- 
ring in rheumatism, dilution of toxins, 
and the healing of inflamed nerve tissues. 
The treatments do not interfere with 
any other indicated therapy and are 


practically without danger in experi- 
enced hands. 

The “Cervical Group” of 
Facial Neuralgias 

It is well known that a number of 
painful affections of the face other than 
the major trigeminal are extremely re- 
sistive to any form of treatment. In a 
considerable proportion of these cases, 
Josef Wilder^ found not only that there 
was a clinically and roentgenologically 
demonstrable deforming spondylarthritis 
of the cervical vertebrae but that attacks 
could be interrupted or induced by forced 
movements of these vertebrae. Prompt 
therapeutic results can be obtained with 
diathermy or mud baths to the neck 
and with subcutaneous injections of about 
2^ drams (10 cc.) of a 0 5 per cent 
novocain solution over the spinous proc- 
esses of these vertebrae. As most patients 
with neuralgia of the face suffer from 
frequent spasms which begin and end 
with the attack of neuralgia, the relation 
of “crampus disorders” to blood uric 
acid was investigated. Values above 4 
mg per cent were found in many 
Of 17 patients, 9 showed spondylar- 
thritis, cramps, hyperuricemia, and a 
positive response to the combined spon- 
dylarthntic and antiuratic treatment Six 
did not suffer from cramps, in 2 of whom 
proof of therapeutic response was un- 
certain Another had no hyperuricemia, 
and in 1 the cervical column was not 
examined roentgenologically (it was clin- 
icall}" normal) In 8 of the 17 patients 
there was radiation of the pains over the 
region innervated by the trigeminal nerve, 
mostly to the back of the head and behind 
the ear, and encroachment of disturbance 
of sensibility into the domain of the cer- 
vical nerves In the histories of 10 of 
the 17 patients there were slight polyneu- 
ritic symptoms. 
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The usual antiuratic treatment is used. 
The spondylarthritic treatment consists 
in keeping the head at rest as much as 
possible (dorsal position at night with a 
round pillow to support the neck) ; 


diathermy 3 times a week up to 30 to 
40 applications; novocain injections up 
to a maximum of 10 , between diathermy 
sittings. Instead of diathermy, mud ap- 
plications may be used. 


PARALYSIS AGITANS 

By Eli Marcovitz, M.D. 


Treatment — During the past year 
there has been further discussion of the 
relative merits of the “Bulgarian treat- 
ment” as compared to other forms of 
treatment with belladonna and similar 
drugs. 

H. Roger and J. E. Paillas^’^'^ report 
excellent results with the use of the Bul- 
garian treatment. They employ a 5 per 
cent decoction in white wine of the bella- 
donna root grown in the Balkans. Begin- 
ning with a dose of 10 drops, ti d., they 
increase the dose daily by 5 drops at 
each dose, up to a dosage of 180 to 200 
drops, which is then given m 2 divided 
doses. This dose can then be reduced to 
find “the smallest quantity of drug giving 
the maximum amelioration with the min- 
imum of ( untoward ) incidents ” The 
authors recommend that on 4 or 5 days 
during every month only half of the dose 
should be taken, to permit elimination 
of the toxin. Also, once a month there 
should be complete discontinuance and 
the administration of a saline purge 
They strongly recommend daily exer- 
cises, especially for the hands, to in- 
crease suppleness Severe cases should 
be hospitalized for the treatment, but the 
less severe cases can remain ambulator}’' 

They obtained very excellent results 
m all types of parkinsonism, whether or 
not they were postencephalitic m origin 
Furthermore, they reported excellent re- 
sults in all postencephalitic syndromes, 
especially in the akinetic-hypertonic type. 


However, on other extrapyramidal 5301 - 
dromes, vts , athetosis, torticollis, Hunt- 
ington’s chorea, hemiballismus, and in 
pyramidal contractures and epilepsy, the 
treatment had no influence. 

Serious contraindications to the treat- 
ment are poor renal elimination, prostat- 
ism or cardiovascular disease 

The authors also discuss the manage- 
ment of complications of the treatment. 
For severe buccal dryness they recom- 
mend chewing gum Special glasses are 
sometimes prescribed for the paresis of 
accommodation. Various laxatives are 
employed for constipation. When this 
complication reaches the state of intes- 
tinal stasis the treatment is stopped, and 
prostigmine and pituitrin are used, 
with an oil lavage. Vomiting is con- 
sidered evidence of a massive intoxica- 
tion 

In general, the authors recommend a 
diet high in cellulose, and limitation of 
alcohol and condiments. 

D. HilF'^^ compared the effect of de- 
coctions of the Bulgarian and of the 
English belladonna root on 14 patients 
with parkinsonism and found no appre- 
ciable difference in the action of these 
2 preparations 

By means of graphic methods N. S. 
Alcock and E. A CarmichaeF'^® studied 
the effects of Bulgarian belladonna root, 
English belladonna root and stramonium. 
They concluded that there appeared to 



292 


MEDICINE 


be no particular advantage in using the 
Bulgarian root in preference to the Eng- 
lish, nor was there any appreciable dif- 
ference between belladonna in the form 
of the decoction or as the standard B. P. 


tincture. In 4 cases preparations of stra- 
monium were more or equally as effec- 
tive as preparations of belladonna. In 
1 case belladonna seemed to be better 
than stramonium. 


SURGERY OF THE SYMPATHETIC SYSTEM 

By John C. McNeeney, M.D. 


Hyperhidrosis 

White^'^'^ suggests sympathetic de- 
nervation of the arm and leg as a safe 
cure for hyperhidrosis Warm and dry 
upper extremities may be obtained by 
paravertebral alcohol injection of the first 
and second thoracic ganglia, but alcohol 
may give incomplete results and at times 
causes intercostal neuritis Consequently, 
surgical denervation is considered the 
better procedure. It may be carried out 
bilaterally. Care should be exercised to 
avoid the ocular fibers to prevent Hor- 
ner’s syndrome. The highest portion of 
the lumbar chain in the male should like- 
wise be left intact in order to preserve 
power of ejaculation 

Angina Pectoris 

ratients on w’hom surgical procedures 
for the relief of attacks of angina pectoris 
are to he performed should he selected 
on the basis of ( 1 ) the amount of cardiac 
disease present and ( 2 ) continued in- 
tense pain Although surgery offers per- 
manent relief to those who do not re- 
spond to medical treatment, left para- 
vertebral T 2 -T 4 novocain-alcohol in- 
jection is safer in old men with recent 
coronary thrombosis, patients with rap- 
idly progressive heart disease secondary 
to syphilitic aortitis, and in young indi- 
viduals with active rheumatic fever and 
aortic regurgitation. Excellent results 
ina}' be obtained in over two-thirds of 
these patients by injection. 


Raney^'^^ describes a preganglionic 
unilateral section of the rami communi- 
cantes from the intercostal nerves Tg- 
To and section of the sympathetic chain 
between the fifth and sixth dorsal gan- 
glia This procedure replaces former 
sections of postganglionic or afferent 
fibers or both Total permanent relief 
from attacks result notwithstanding the 
lack of complete interruption of the effer- 
ent pathways by bilateral section. The 
warning signal is not removed as in 
palliative afferent pathway interruption. 
Finally, Horner’s syndrome is not pro- 
duced. The surgical procedure appears 
to confirm recent experimental work.^’^s 

Paroxysmal Tachycardia 

The disturbance in cardiac rhythm in 
paroxysmal tachycardia generally arises 
outside the sino-auricular node in a 
heart free from organic disease In spite 
of the fact that the condition is due to 
an intrinsic abnormality in the pace- 
making mechanism, the irritability of the 
heart is increased by extrinsic cardiac 
nerves and may be controlled by sympa- 
thetic intervention Leibovici, Dinkin 
and Wester^®® report a severe form of 
postoperative paroxysmal tachycardia 
promptly and permanently relieved by 
injecting 20 cc. of a 1 200 solution of 
procaine hydrochloride into the left stel- 
late ganglion Horner’s syndrome will 
confirm blockage. 
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It is no longer disputed that the sym- 
pathetic system likewise plays a part in 
sinus tachycardia. Interventions on the 
right stellate ganglion are effective in 
this condition. Because immediate per- 
manent relief is often encountered in 
both paroxysmal and sinus tachycardia 
following injection, preliminary novo- 
came infiltration of the respective ganglia 
should always be done. In refractory 
cases this may be followed by alcohol 
injection or stellectomy. 

Bronchial Asthma 

Although White in 1935 in summariz- 
ing the work that had been done on 
bronchial asthma felt in the face of the 
inconsistent results that followed radical 
resections of both the sympathetic and 
vagal pulmonary rami that it did not 
seem possible to recommend sympathec- 
tomy for the treatment of this condition, 
Leriche and Fontaine^^^ emphasize the 
satisfactory results (55 per cent) of bi- 
lateral stellectomy m intractable forms 
of bronchial asthma Preliminary infil- 
trations of the ganglia are of value in 
attenuating the development of asthmatic 
crises and helpful m selecting cases as 
patients who have a favorable response 
to infiltration usually have a favorable 
response to stellectomy. 

Vesical Atony, Spasm and Pain 

The diagnosis of vesical atony, the 
urinary tract analogue to congenital 
megacolon, is made by clinical, neuro- 
logic, and cystoscopic examination Hug- 
gins, Walker and Noonan^®^ report im- 
provement in over two-thirds of their 
patients following presacral neurec- 
tomy or resection of the superior 
hypogastric plexus for this condition 
The proper selection of cases for opera- 
tion IS essential Sympathectomy will not 
prove beneficial when disease has pro- 
duced appreciable injury to the pelvic 


nerve or sphincter with true incontinence 
and in tabes dorsalis. 

Hypogastric (presacral) section 
alone provides adequate relief from blad- 
der spasm but does not render the blad- 
der insensitive to pain. Nesbit and 
McLellan^ss believe that sympathectomy 
for the relief of vesical pain should be 
resorted to in only those patients in 
whom pain is demonstrated to result 
from spasm. The 1 constant preopera- 
tive feature in these patients is spasm, 
while relief of spasm and ease of urina- 
tion is the 1 constant postoperative 
feature. 

Because presacral neurectomy does 
not relieve bladder pain of other than 
spasm origin, Schroeder and Gum- 
ming^ suggest the additional procedure 
of exeresis of the lateral sympathetic 
chains. This more radical intervention 
may be followed if necessary by the post- 
operative injection of intrathecal (sub- 
arachnoid ) alcohol to disrupt the para- 
sympathetic and somatic pain fibers 
which are for the most part left intact. 
Care should be used to control the sub- 
arachnoid alcohol dispersion as intra- 
thecal injection of alcohol, although 
simple, is not without danger, Cor- 
dotomy ma\ be occasionally resorted to 
for the relief of vesical pain resulting 
from advanced malignancy. 

Dysmenorrhea 

Resection of the superior hypogas- 
tric plexus reduces uterine spasm and 
vasoconstriction. The success of the pro- 
cedure depends upon the proper selection 
of patients for operation. It is obvious 
that all pelvic pathology should be cor- 
rected, and as Meigs^®® pointed out, the 
pain in patients with primary dysmen- 
orrhea should be referred to the region 
of the anus and coccyx 

Untoward results, concerning which 
it is wiser to warn the patient, are 
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probable changes in menstrual habits 
and lack of successful orgasm during 
intercourse. Backache is not always re- 
lieved. There are no serious changes in 
bowel or bladder habits. Pregnancy is 
not interfered with. 
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PATHOLOGY, CLINICAL 

By Robert A. Kilduffe, A M , M.D. 


THE EFFECT OF REFRIGERA- 
TION ON MALIGNANCY 

During the course of investigations on 
body surface temperatures’^ it was noted, 
that the temperature normally found in 
the mouth and that normally found in 
the extremities might vary within so 
marked a range as from 12 to 22 de- 
grees The same studies also showed 
that whereas the temperature of the seg- 
ments of the trunk were fairly uniform, 
that of the segment in which the breast 
lies was, on the contrary, extremely 
variable, showing an increase of from 
0 5 to 2 degrees over that of the seg- 
ments lying 2 inches on either side 

Now the breast is generally recognized 
as a frequent site of malignancy while 
tumors of the extremities (hands and 
feet) have been shown to be definitely 
infrequent Recent surveys, those of 
Coley and Higmbotham,’- Mason, ^ and 
Pack and Adair^ have emphasized this 
peculiarity of distribution as regards pri- 
mary tumors, and Geschickter and Cope- 
land'^ have discussed it with relation to 
the occurrence of nietastases in these re- 
gions 

These facts, coupled with the obser- 
vations recorded by Fay and Henny 
gave rise to an interesting speculation, 
was it possible that the frequency of 
cancer m the breast, a region in which 
temperature levels were relatively high, 
and the infrequency of malignancy in 
the extremities below the hands and 
knees, where temperature levels were 
relatively low, was in any way related 
to these temperature variations ^ And, 
as a corollary, if so, what effect could 
be expected from the application of low 
but not lethal temperatures to malignant 
growths ^ 


Obviously, if any effect were prob- 
able it would most likely, if not inev- 
itably, be an expression of the effect 
of low temperature upon cellular growth 
and reproduction But before any such 
effect could be consistently elicited and 
particularly, before it could be consis- 
tently controlled and studied, it was ob- 
viously necessary to ascertain first what 
constituted the critical temperature level 
for normal cellular growth. 

Experiments by Huggins and Noo- 
nan^ upon the relation of changes in 
temperature to changes in the bone mar- 
row in rats had already suggested that 
the critical level for normal embryonal 
cell growth was 95“ F. (35“ C.) 

To determine whether this was a 
broad biologic principle. Smith® studied 
an extensive series of chick embryos sub- 
jected to varied temperatures. These 
studied were significant in 2 respects • 
First, not only was it clearly shown that 
the “critical” temperature level for the 
normal growth pattern in chicks actually 
was 95“ F (35° C ), but also that levels 
between 95 and 90° F. (35 and 32 2“ C ) 
maintained for 48 to 72 hours, when 
applied at the beginning of incubation 
regularly resulted in deformities And, 
second, if cell differentiation had been 
established by incubation at normal tem- 
perature levels for 48 to 72 hours, then 
subsequent exposures to “subcntical” 
levels (below 95“ F ) even for 48 to 96 
hours produced only occasional changes 
in the normal growth pattern 

These experiments were quite differ- 
ent, both in method and results, from 
any heretofore conducted in which neo- 
plastic and normal tissues were sub- 
jected to freezing (COo, liquid air, etc ) 
without significant injury and seemed. 
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perhaps, more particularly applicable to 
the study of cancer as a clinical problem 
For biopsy specimens from tumors lo- 
cally treated by reduced temperatures 
consistently showed regressive and de- 
generative changes, even to a degree 
significant of actual stoppage and even 
retrogression of growth. 

While these changes were, as regards 
nuclear destruction and cytoplasmic de- 
generation, quite comparable to those 
seen after adequate radiation, there was 
I very striking difference of great po- 
tential significance; whereas effective 
irradiation in adequate dosage destroys 
neoplastic and normal tissue alike, in- 
cluding the smaller blood vessels so that 
repair results in a dense avascular cica- 
trix, the effect of low temperature seems 
to be restricted to abnormal tissue and 
even when maintained for long periods, 
does not damage the skin or supportive 
tissues Repair, therefore, takes place 
as a normal regenerative process without 
the formation of true cicatricial tissue 

E\en before the completion of the ex- 
[KTiment', just noted Fay and Pfenny' 
had reported upon the eftect, as studied 
in rejieated hiojisies, of localized refriger- 
ation a[)plied to a carcinomatous growth 
in the human being These effects were 
(a) A cessation of pam, {b) definite 
aiascularization of the carcinomatous 
area with shrinkage of a fungoid mass; 
and, (c) definite degeneration of the 
tumor cells locally with eventual initia- 
tion of fibrous tissue repair. 

I’ased upon these clinical and experi- 
mental findings, speculation now ad- 
vanced a step further In view of the 
effect of the local application of cold to 
cancerous tissue, was it possible, by 
maintaining the entire body at a “sub- 
critical” temperature level (85 to 90° F. 
or 29.5 to 32.2° C.) to produce similar 
regressive cell changes in metastatic foci? 


With the full consent and co-operation 
of patients classified as hopeless and in- 
operable and willing to grasp at any 
straw in the endeavor to escape from 
agonizing pain, a method of producing 
an artificially induced “hibernation” in 
the human being was devised and applied 
by Smith and Fay,® with results not only 
of extraordinary interest in themselves, 
but of extraordinary significance in that 
they open up, not only a new avenue of 
approach to the clinical and experi- 
mental study of cancer, but also a new 
field in the study of human physiology. 

As so far reported (December, 1938, 
to October, 1939) a total of 33 patients 
have been subjected to 75 such periods 
of “hibernation,” all being hopeless, ter- 
minal cases of cancer, chiefly seeking 
relief from pain All had received the 
limit of surgical and irradiation treat- 
ment and all were in poor general physi- 
cal condition 

The effect of local refrigeration as a 
therapeutic measure has been reported 
upon in 38 cases by Smith and Fay'' 
in which in addition, artificial “hiberna- 
tion” was induced 

'fhe most striking clinical effect lias 
been a prumiit reduction in pain amount- 
ing, in most instances, to complete relief 
of local pain 

Of particular interest are the effects 
seen in the local neoplastic lesions as 
shown by gross observation and also by 
the study of repeated biopsies 

These are : ( 1 ) A regular measurable 
and rapid decrease in the gross size of 
the lesion, seen within 24 to 48 hours 
and amounting, in some cases, to as 
much as 50 per cent 

(2) A definite retardation in the rate 
of growth In at least 2 cases (both 
relatively young, in their thirties, and 
both cancer of the breast with extensive 
metastases) there has been a complete 
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disappearance of the local lesion with 
marked retrogression of the metastases. 

Results such as these naturally lead 
in the minds of the laity to the hope 
that, at long last, the hoped for “cure” 
for cancer has been achieved. Smith 
and Fay, however, strongly emphasize 
that this method is not a “cure” but 
a therapeutic measure particularly ap- 
plicable to the relief of constant and 
intolerable pain in the hopeless, inoper- 
able case While its practical clinical 
value and possibilities must necessarily 
depend upon numerous prolonged and 
extensive studies, they particularly em- 
phasize and plead for the essential and 
vital importance of restricting attempts 
to apply it to circumstances under which 
it can be utilized with clear understand- 
ing and efficient control. Less than this 
must lead inevitably to disaster. It must 
be recognised that artificial “hibernation” 
in the study of cancer is as yet — and 
will remain for some time — an entirely 
and strictly experimental project to be 
relegated absolutely to the skilled and 
experienced investigator 

Repeated biopsies taken at regular 
intervals have shown a rather regular 
sequence of events characterized as “al- 
most inevitable.” 

As already noted, theie is, firtit, a 
measurable decrease in the size of the 
local lesion which, upon microscopical 
examination, is seen to be due largely 
to a decrease in the blood supply This 
may be logically interpreted as an 
ischemic reaction to persistent cold 

The next microscopically c'lsible cliange 
is in the cells which sliow variable stain- 
ing reactions, perhaps and most probably 
as a consequence of inadequate nutrition 
following the decrease in the blood sup- 
ply. Then, after a few days, microscopy 
shows evident degenerative changes vary- 
ing from minimal variations in staining 
reaction to frank necrosis and complete 


disintegration. Of definite importance 
and very suggestive significance is con- 
comitant evidence of decrease in growth 
energy as shown by a reduction in the 
number of mitotic figures as well as by 
a decrease in the degree of anaplasia 
characteristic of rapidly proliferating ma- 
lignant tumors. 

The final stage is that of actual lique- 
faction and absorption with disappear- 
ance of necrotic tumor tissue. 

Obviously, not all of these changes 
occur in all of the tumor tissue to an 
equal degree. But they do occur with 
sufficient constancy and in sufficient de- 
gree to indicate that the procedure con- 
stitutes a significant contribution to can- 
cer research and one of potential value 
and importance. 

Equally important is the fact that these 
investigations have opened up an entirely 
new field in the study of human physi- 
olog>'. 

While It has long been common knowl- 
edge that periods of hibernation charac- 
terized by a slowing of normal metabolic 
phenomena almost to the point of com- 
plete cessation were normal events in 
certain species of plants and animals, it 
had long been believed that such periods 
were impossible in the human being be- 
cause any prolonged exposure to tem- 
peratures sufficient to bring about hiber- 
nation (85 to 90° F. or 29 5 to 32.2° C ) 
were accepted as incompatible with life 
in the human being. These studies have 
.shown that life can be sustained under 
exposure to temperatures in the eighties 
for as long as 5 to 8 days 

It will be of great interest to study 
the effects of this induced decrease in 
the metabolic rate and preliminary stud- 
ies have been reported by Smith and 
Fay® on various aspects 

Based upon observations made upon 
33 cases exposed to temperatures of 
from 74 to 90° F (23 3 to ,52 2° C i 
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for periods of 5 to 8 days, they record 
the following: 

Basal Metabolism. — Because of the 
variation in the respiratory rate previ- 
ously reported® w'hich in some cases 
showed but little change while in others 
it dropped to 10 or 12 and in still others 
rose to 28 or 30, basal metabolic read- 
ings by the usual indirect methods have 
been unsatisfactory and of dubious relia- 
bility. However, from 51 sucli deter- 
minations the impression has been gained 
that there is an actual reduction in the 
basal metabolic rate \'ar\ang from as lit- 
tle as — 6 to as much as — 25 As alread} 
said, however, it is questionable whether 
these readings represent the actual re- 
duction present, accurate measurement 
of which will probably require direct 
calorimetry 

Blood — In view of the observations 
of Huggins and Noonan^ on the bone 
marrow changes occurring in white rats 
exposed to low temperatures ; together 
with the fact that the precursors of the 
full} matured cells ut the peripheral 
uiculatiun might well be regarded as 
“emlir} onal” in character and, as such, 
for dlls reason comparably as I’ulnerable 
as the “embr}onar’ cells of neoplastic 
origin, the possibility that anemia might 
lesiilt from jirolonged exposure to criti- 
I al and subcritical temperatures was 
t‘\ ident 

In the earlier senes of cases, while 
there was no striking fall m the red 
cell count, there was a tendenc\ for the 
hemoglobin to fall shghtl}, this drop 
in one case being from 10 5 to 7 (Im 
It would appear that anemia is a possible 
complication in refrigeration therapy, not 
usually apparent in the first or even 
second period of generalized refrigera- 
tion, but more apt to appear on further 
exposures. 

It is somewhat difficult to evaluate 
accurately the cytological studies thus 


far made of the blood of these patients 
because of the difficulties inherent in 
several factors dependent upon the dis- 
ease they present. Among these are the 
anemia consequent upon the cachexia 
common to advanced cases of malig- 
nancy; and alterations in blood volume, 
rate of blood flow and blood pressure, 
all of which greatly increase the diffi- 
culties of estimating the statistical sig- 
nificance of the observations recorded. 

In the case of the leukocytes, however, 
the variations are definite and striking. 
A definite and sometimes marked leuko- 
cytosis — up to 50,000 — frequently occurs 
after 24 to 48 hours of refrigeration, the 
average level being 15 to 20,000. The 
differential count shows but little change, 
the polymorphonuclears averaging 60 to 
75 per cent in the majority of cases, 
although in one case during the course 
of 4 exposures in which the total white 
cell count ranged from 14,850 to 44,- 
800, the polymorphonuclear percentage 
reached 93 

The explanation for these changes is 
not \et ajiparent 

Circulation Time — Preliminary stud- 
ies suggest that the circulation rate is 
iiearl} doubled in the peripheral vessels, 
possil)]}' because of an actual increase 
m tlie blood viscosit} 

Blood Chemistry — These observa- 
tions are as jet not numerous but those 
so far made have shown no evidence 
of nitrogen retention, indeed, not infre- 
quently there has been a slight drop 
from the average figure and, where fluid 
balance has been maintained, the drop 
in the blood urea has been pronounced 
with readings as low as 4 mg. with an 
average of 10 mg. per cent. 

Blood sugar also has shown a reduc- 
tion to an average of 80 to 90 mg. 
per cent in 54 determinations. In the 
maj'ority of cases the blood sugar ranged 
from 110 to 120 mg. per cent. 
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In general, when fluid balance is main- 
tained, there have been no significant 
variations in the blood chemistry 

Renal Function — As suggested by 
the lack of any evidence of nitrogenous 
retention in the blood, renal function has 
shown no evidence of impairment when 
care is taken to maintain fluid balance, 
and, in cases subsequently studied at 
autopsy, there has been no evidence of 
any damage to tubules or glomeruli as 
a result of the prolonged exposure to 
cold. 

It is apparent, of course, that these are 
but fragmentary and incomplete studies 
but, as far as they go, they are of inter- 
est. 


PRESENT STATUS OF 
PRESERVED BLOOD 

During recent years the “blood bank”^® 
has been received with considerable en- 
thusiasm and has achieved widespread 
popularity as a source of supply for 
transfusions 

Accumulating experience, however, 
has definitely modified some of the orig- 
inal concepts upon which this procedure 
is based and the studies of various inves- 
tigators have shed much light upon the 
eflfect upon blood of various methods of 
preservation and storage As these stud- 
ies are of practical value and importance 
tliey are here summarized and discussed 

Methods of Storage — It is univer- 
sally accepted that refrigeration must be 
at a temperature of from 39 to 43° F 
(4 to 6° C ), but it has not always 
been recognized that, to prevent wastage, 
this level must be maintained with satis- 
factory and dependable constancy At- 
tention has been called to this by Diggs 
and Keith^^ who recommend the fol- 
lowing precautions 

1 Periodical inspection at 3-hour intervals 
by a member of the hospital engineering staflF 
who IS responsible for the upkeep of the motor. 


2. Installation of warning signal lights on 
the refrigerator which signal any drop of tem- 
perature below 32° F. (0° C.) or any rise 
above 43° F. (6° C) . 

3. Placing the refrigerator on an electric 
circuit separate from all other electric appli- 
ances. 

4 Installation on the refrigerator of a re- 
cording thermometer so that not only is the 
temperature visualized at all times but the 
duration and degree of any failure is recorded 

Preservative — Widely used is the 
method of Cook County Hospital^ ^ con- 
sisting of the addition of sterile 2.5 
per cent sodium citrate in the proportion 
of 14 cc. to each 100 cc. of blood pro- 
ducing a 0.35 per cent concentration of 
citrate 

While sodium citrate is the most pop- 
ular anticoagulant in the United States, 
various other and more complex solu- 
tions are also used in Europe and 
Canada 

Thus, GoodalF^ who introduced pla- 
cental blood as a source of supply for 
transfusion, uses that originally recom- 
mended by the Moscow Hematological 
Institute 


Sodium chloride 
Sodium citrate . 
Potassium chloride 
Magnesium sulfate 
Bi-distilled water 


7.0 Gm 
5 0 Gm. 
0.2 Gm 
. . 0 04 Gm 

. 1000 cc 


This preparation is now commercially 
available in ampoules under the name 
of “citro-seroid ” 

Gwynn and Alsever^^ use the follow’- 
ing formula: 

Dextrose 20 0 Gm 

Sodium citrate . S 0 Gm 

Sodium chloride . 4 6 Gm 

Distilled w'ater 1000 cc. 

This is prepared as 2 solutions, 1 con- 
taining the dextrose, the other the salt 
and citrate and 50 cc of each placed in 
the collection flask just prior to the col- 
lection of blood 
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Duration o£ Storage — In the early 
days of blood banking it was believed 
that preserved blood could be success- 
fully stored for as long as 3 weeks. 
Cumulative experience has resulted in 
a somewhat drastic revision of this con- 
cept and the consensus now places an 
extreme limit of 5 to 7 days for satis- 
factory preserv^ation. As will later be 
discussed, the underlying purpose for 
which preserved blood is to be used is 
a very important factor in determining 
the duration of effective storage. 

Quite obviously, hemolysis furnishes 
gross evidence of blood deterioration. 
Gwynn and Alsever report that, with 
the Moscow preservative solution, he- 
molysis IS visible after 3 days and marked 
after 10 days. Contrary to the conclu- 
sions of many other workers, they be- 
lieve that blood preserved with their for- 
mula will remain in a satisfactory state 
for use in transfusion for as long as 8 
to 10 weeks This they believe due to 
the presence of dextrose in their solu- 
tion which, they recall, was suggested 
by Relenkiv^”' m 1936 

I fi-inol_\ sis Is, of couise, an indication 
of iiureased red cell fragility and many 
oilmen ers ha\c demonstrated that red 
tell fiagilit^ increases pan passu with 
the duration of storage .Ks a conse- 
quence, it is lather generally agreed 
that undue agitation (shaking) of stored 
hlood should he avoided in order to delay 
hernolvsis in massive degree 

The degree to w Inch hemolysis in 
transfused blood ma\ he related to post- 
transfusion reactions is a matter con- 
cerning which there is some difference 
of opinion 

On the one hand, it is believed by 
some investigators^®- that hemo- 

lytic transfusion reactions result from 
the blockage of renal tubules by hemo- 
globin precipitated in acid urine. On 
the other hand, Bayliss^® has shown 


that hemoglobin may pass out in the 
urine without harmful effect. Belke, 
Henry and Rosenstein^o state that 
though jaundice and hemoglobinuria 
are somewhat more frequent after the 
transfusion of stored blood than after 
fresh blood, an observation in con- 
formity with that reported by Fox,^^ 
they also comment that such occurrences 
are not in most instances accompanied 
by other evidences of true hemolytic 
reactions such as chills, fever and im- 
pairment of renal function. They believe, 
therefore, that true hemolytic transfu- 
sion reactions depend upon something 
more than simple intravascular hemoly- 
sis. 

In any event, there is a definitely 
growing opinion and rather general 
agreement that the period of safe and 
efficient storage of blood for transfusion 
IS much less than was originally thought 
and probably may he stated as averaging 
5 days with a maximum limit of 1 week. 
From this it follows that blood banks 
can onl_\ he conducted efficiently and 
without exces.sive wastage when the 
imiiiher of transfusions is sufficient (100 
IKT month or more) to allow of a rapid 
turnover which would relegate the blood 
hank to the relatively large and active 
institution 

Cellular and Other Changes In 
Stored Blood — Plasma Potassium — 
Scudder, Drew, Corcoran and Bull,-- 
rejiort ujion the repartition of potassium 
in cells and plasma and corroborate the 
observation by Duliere-^ that there is a 
progressive increase in the serum potas- 
sium of stored blood. 

The importance of this observation 
lies in the fact that in potassium poison- 
ing in greater or lesser degree may lie 
the explanation of posttransfusion jaun- 
dice and, perhaps, of the occasional in- 
explicable posttransfusion fatality 
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The observations of these workers 
were extensive and carefully controlled 
and their results may be thus sum- 
marized : 

In preserved blood stored under asep- 
tic and bacteriostatic conditions there 
is a daily, progressive increase in the 
plasma potassium reaching even as high 
as a 1000 per cent over the normal. 
This increase results from a progres- 
sive diffusion of potassium from the cells 
to the plasma which begins with the 
withdrawal of the blood, is at first rapid 
and later slows, though still continues, 
and IS not prevented by any of the pre- 
serving solutions in common use. 

It was also shown that this diffusion 
of potassium was, in some degree, in- 
fluenced by the shape of the container 
in which the blood was stored, being 
directly related to the extent of the in- 
terface area between the cells and the 
supernatant plasma, and hence less in 
tubular than in wide-bottomed contain- 
ers ; that the rate of diffusion was greatly 
increased by shaking ; and that, as there 
was no parallel between the rate of 
hemoly.sis and the diffusion of potassium, 
the degree of hemolysis cannot serve as 
an index of the plasma potassium in pre- 
served blood It is emphasized by these 
observers that a high degree of potas- 
sium diffusion may be present in the 
complete absence of visible evidence of 
hemolysis. 

From these studies, the results of 
which are in conformity with others, it 
follows that blood stored for periods 
sufficiently long to permit diffusion of 
potassium in marked degree should not 
be used for transfusion in conditions as- 
sociated with hyperpotassemia. Among 
such conditions are severe burns, intes- 
tinal obstruction, intestinal fistula, the 
dehydration of cholera, renal and hepatic 
insufficiency, typhoid fever, pneumonia, 
influenza, and certain disorders of the 


ductless glands associated with disturb- 
ances of salt metabolism (parathyroid 
tetany and the collapse state of addison- 
ian crises). 

Likewise in hemorrhage and shock, 
in which there is experimental evidence 
of potassium disturbance, stored blood 
must be used with some degree of cau- 
tion, although many reports have shown 
that when the storage period is not pro- 
longed and the transfusion technic ac- 
ceptable the incidence of reactions in 
such cases has been low. 

Cytological Changes — ^There is, per- 
haps, a fairly common tendency to re- 
gard the function of transfused blood 
as mainly concerned with a restoration 
of volume and as a means for tlie re- 
placement of erythroc)d:e loss. But it 
must also be borne in mind that blood 
is a complex tissue containing leuko- 
cytes, blood platelets, varied chemical 
substances such as prothrombin, comple- 
ment and the like. And, because the 
blood is the important avenue of trans- 
port for oxygen and carbon dioxide, the 
importance of knowing to what degree 
these blood components and properties 
are altered by preservation and storage 
of blood becomes readily apparent. These 
phases have not been overlooked by 
various observers whose work will now 
be discussed. 

Erythrocytes — Observations con- 
cerned with the occurrence, rate and de- 
gree of hemolysis — which is, of course, 
related to red cell fragility — have been 
discussed above and need not be re- 
peated. 

While, as might be expected, increas- 
ing red cell fragility and increasing evi- 
dence of hemolysis go hand in hand, it 
should be noted that evidence of changes 
in the red cells (swelling and dehemo- 
globinization) are demonstrable in ci- 
trated blood as early as 48 hours, pro- 
gressing thereafter so that at 14 days 
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at least 30 per cent of the erythrocytes 
are “blood shadows” (Kolmer). 

Because of their ^function as oxygen 
transport these early and progressive 
changes are of definite interest. 

Blood Platelets — While a complete 
understanding of the full function of 
the blood platelets has yet to be achieved, 
their important relation to the phe- 
nomenon of coagulation is generally rec- 
ognized And as transfusion is a thera- 
peutic measure frequently resorted to 
in blood dyscrasias and diseases asso- 
ciated with disturbance of the bleeding 
and coagulation time, the effect of stor- 
age upon blood platelets is of obvious 
interest 

Belk, Henry and Rosenstein^^' report 
a marked drop in 24 hours, a further 
marked drop at 48 hours and then a slow 
fall up to 20 days which marked the 
limit of their observations. 

Kolmer-^ records immediate clumping 
and evidence of platelet disintegration 
in 24 hours resulting in a scarcity of 
platelet.s after 48 hours, and after 
da\s tlie presence of only blue chromatin 
masses 

Leukocytes — One of tlie reasons for 
the Use of transfusion in the treat- 
ment of acute infections, thougli, per- 
haps, of relatnely minor importance, is 
tliat tlirough transfusion a new force 
of phagocytes may be brought to the 
battle 

The oliservations reported by Kol- 
mer-"* on the effect of sodium citrate on 
tile opsono-phagocytic activity of pre- 
blood are hence of interest and im- 
portance 

Tests conducted against Staph, au- 
reus, B. coll and a beta hemolytic 
streptococcus (Group A) begun at once 
after collection of the blood and con- 
tinued at regular intervals up to 21 days, 
the blood being stored at 39 to 43° F. 
(4 to 6° C), showed a definite reduc- 


tion of the phagocytic activity of the 
neutrophils within 72 hours, a marked 
loss after 5 days with a complete disap- 
pearance after 7 days. While, as Kolmer 
comments, this may m some degree be 
related to a deterioration of normal op- 
sonins, it was in greater measure con- 
sequent upon autolytic and degenerative 
changes in the leukocytes. 

It IS appreciated, of course, that the 
bacteriostatic and bactericidal proper- 
ties of human blood vary within inde- 
terminate limits m the individual, and 
also that they are the expression of 
complex and correlated interaction in- 
volving various components and proper- 
ties of the blood, among which, in addi- 
tion to leukocytic phagocytoses, may be 
mentioned opsonins, bactenolysins, non- 
specific leukins and plakins and — not 
least — complement 

While any direct or accurate measure- 
ment of many of these is a matter of 
some difficulty, Kolmer reports that the 
blood of 3 donors seeded with the or- 
ganisms used for the opsonic deter 
minations, showed a definite loss of bac- 
teriostatic and bactericidal properties foi 
one or more of the organisms as an 
aftermath of storage. 

Complement — While the bacteri- 
cidal, and particularly the bacteriostatic 
ability of the blood is in some measure 
dependent upon the bactericidms effec- 
tive without the presence of complement 
(nonspecific leukins and plakins), the 
most important factors concerned with 
the normal bactericidal activity of the 
blood are bactenolysins for the eflfective 
action of which complement is essential 

While some workers have reported 
that sodium citrate in concentrations of 
025 to 0 35 per cent is destructive for 
human complement, the investigations of 
Kolmer^^ demonstrate that while there 
is some reduction, in terms of hemolytic 
activity, in the complement of citrated 
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human blood stored at 39 to 43° F. 
(4 to 6° C.) this loss in minimal and, 
in general, complement is well preserved 
up to 2 to 3 weeks, after which some 
deterioration sets in. 

From this general and admittedly not 
comprehensive review it is possible to 
draw certain general conclusions. 

First, it may be said, that in view of 
the investigations discussed, the period 
of efficient storage of preserved blood 
may be stated in general as from 5 to 
7 days. 

Second, a ‘*bIood bank'’ can only be 
efficiently conducted when the number 
of transfusions is conducive to a rapid 
turnover, from which, as a corollary, 
it follows that ‘‘blood banks” properly 
belong to large and active institutions 
and cannot be efficiently conducted, nor 
with suitable economy of the blood col- 
lected for storage in the smaller and 
less active hospital 

It is theoretically ideal to think of a 
blood “bank” as an inexhaustible supply 
of blood of any type desired But the 
ideal is seldom reached in practice. And 
there is some reason to believe that the 
fact that there is a blood bank has led 
to an increase in the use of transfusion 
without thorough consideration of the 
circumstances essential to the valid use 
of this procedure as a therapeutic 
measure 

The final criterion zvhich should gov- 
ern the selection of the type of blood 
used for transfusion (fresh or preserved) 
should be the indication for the transfu- 
sion itself 

Contraindications to Preserved 
Blood — While preserved blood may be 
used to good effect in perhaps the ma- 
jority of conditions in which transfusions 
are indicated or rather generally used, 
there are others m which there is a 
growing concensus that it should not 
be used 


Among the conditions in which pre- 
served blood is considered to be unsuit- 
able and inefficient as compared to fresh, 
whole blood may be mentioned blood 
dyscrasias, anemias (Kolmer), agranu- 
locytic angina (malignant neutropenia), 
purpura hemorrhagica, hemophilia, vita- 
min K deficiency and, perhaps, all hem- 
orrhagic diseases (Belk, Henry and 
Rosenstein) . 

Certainly, if preserved blood is used 
under these conditions it should not be 
more than 24 to 72 hours old 

Perhaps the 1 condition in which 
fresh blood transfusion is definitely and 
always to be preferred is when transfu- 
sion IS used as a therapeutic measure 
in acute infections. 

Transfusion in the presence of acute 
infections is no longer generally re- 
garded as solely a measure to combat 
the frequently associated secondary ane- 
mia. It is now appreciated that transfu- 
sion serves as a source of renewal of 
specific and nonspecific immune sub- 
stances as well as increasing the available 
number of efficient phagocytes This 
being true, m the light of the changes 
and alterations shown to occur in pre- 
served blood, it can safely be said that 
whole blood is definitely to be preferred 
and that if preserved blood must be 
used, it should not have been stored 
longer than 48 hours 

Blood Donor Registry — While 
“blood banks” should theoretically be 
most useful to the small hospital where 
donors are not always readily available, 
it has several times been commented 
that this IS just the situation m which 
they may well be the most inefficient and 
wasteful 

For this reason Pons^^ has called 
attention to the value of the blood donor 
registry as a substitute for the blood 
bank 


20 
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In all too many instances the trans- 
fusion problem is apt to be complicated 
in the small hospital by factors not as 
frequently operative in the larger insti- 
tution. 

The first of these is that the transfu- 
sion appears as a sudden and acute emer- 
gency when, as a matter of fact, the 
possibility of this eventuality could have 
been foreseen and anticipated in ample 
time to permit unhurried preparation 
for it 

As a rule, the majority of transfu- 
sions do not represent an attempt to 
meet a real and sudden emergency in 
the shape of massive and unexpected 
blood loss. In many instances they rep- 
resent an attempt to “do something” in a 
hopeless case more for the satisfaction 
of excited relativ'es than for any real 
benefit which may be rationally expected. 
In others, such as in blood dyscrasias, 
acute infections, and so on, it is undoubt- 
edly true that there is often little reason 
to doubt but that the indications and 
necessity for transfusion could be fore- 
seen and foretold sufficiently in advance 
to allow for a quiet and orderly perform- 
ance of all the procedures preliminary to 
the actual transfusion and, indeed, for 
the actual transfusion itself as a routine 
rather than a “stat” emergency measure. 

In any event. Pons calls attention to 
the fact that not only is a blood donor 
registry an efficient substitute for the 
blood bank in the smaller hospital, but 
tlie establishment of such a registry is 
relatively easy and simple The essen- 
tial feature of the donor registry pro- 
posed by Pons is that it is not a registry 
of professional donors whose services are 
to be purchased, but a registry of volun- 
teer donors whose services are freely 
given 

In registering such donors, the first 
sources of which are the friends and rela- 


tives of the patient, it is explained that 
the registry is intended to fill the place 
of the blood bank in that it will furnish 
a constant and readily available source 
of blood as and when needed ; that when 
the volunteer donors prove not to be 
suited to the particular patient in ques- 
tion delay will be eliminated by calling 
on a registered donor who is suitable as 
they, in turn, may likewise be called. 

In order to maintain the co-operative 
principle, when a donor cannot readily 
be obtained from relatives and friends, 
they are given a list of donors of the type 
needed in order that they may select and 
approach one In this way the burden of 
obtaining a donor rests upon the patient’s 
relatives or friends Pons comments that 
it IS easy to develop community interest 
in the project and that any organized 
public campaign is unnecessary As an 
illustration, he reports that during 1938, 
3200 donors were typed at 2 hospitals 
having a combined capacity of 375 beds 

For the efficient operation of such a 
registry proper organization is essential 
As carried out by Pons, the following 
plan is Used 

It IS essential that the files of donors 
be in charge of a clerk trained to under- 
stand tlie fundamentals of blood grouping 
and cross-matching, but not necessary 
that this clerk be a technician as it is 
preferable that the files be kept in the 
main hospital office 

The name, address, blood type, and 
telephone number of the donor are re- 
corded in the laboratory when the typing 
IS done and these data passed on to the 
registry files m the main office. 

No reports are made nor requests 
honored by telephone; all requests for 
donors and all arrangements for typing, 
cross-matching and the transfusion itself 
are made through and by the transfusion 
clerk. 
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When a transfusion is decided upon, 
the following request is sent to the trans- 
fusion clerk: 

Transfusion Clerk 
Date 

I have notified the relatives/friends of 
(Ward Room ) 
(Type ) that we plan to give him/her 
One (1), Several ( ) transfusions Please 

make the necessary arrangements. 

Signed 

The transfusion clerk then transmits 
the request to the laboratory, having ar- 
ranged with the relatives and/or friends 
to report for examination. Should they 
not prove suitable, they are given a list 
from the registry of donors of suitable 
type whom they are to approach. 

The following forms are used' 

Requests for Typing and Cross Typing 
Patient’s name 

Blood type Room Ward 

Donor Type 

Laboratory Transfusion Report 

Date 

Ward Room 

Patient’s name 

Blood type 

Donor’s name 

Blood type 

.\ddress 

Tel No 

Cross agglutination is 
Kline test is 

Expected date of transfusion 

Transfusion Reactions — No discus- 
sion of blood transfusion can be consid- 
ered complete without some considera- 
tion of transfusion reactions. 

While there is no reason to believe 
that the incidence of posttransfusion re- 
actions is necessarily any greater, if at 
all, than after transfusions of whole 
blood, it must be admitted that statistics 
concerning this are somewhat difficult to 
interpret, principally because there ap- 
pears to be no uniform agreement on 
what constitutes a reaction 


If, as IS done by some, a rise in tem- 
perature of more than 1 degree is re- 
garded as a reaction, the incidence will 
naturally be higher than when only 
severe and obvious manifestations are 
recorded, such as chills. 

There is little reason to doubt, how- 
ever, Plummer’s^® statement that 50 per 
cent of patients “are at least mildly 
inconvenienced.” 

FelP'^ in a careful survey of 5(X) trans- 
fusions reports 48 reactions, an incidence 
of 11.6 per cent and there is little rea- 
son to doubt that in the relatively small 
institution the incidence of reactions may 
be even greater 

In view of the circumstances under 
which transfusions are given, it is ap- 
parent that all transfusion reactions, 
however mild, are undesirable and, when 
more than mild, may readily be harmful 
if not actually dangerous. That they are 
preventable is shown by Lewisohn and 
Rosenthal using citrated blood with 1 
per cent of reactions; and the more re- 
cent report by Patton^s using citrated 
and refrigerated blood with an incidence 
of 0 9 per cent of reactions in 920 trans- 
fusions. 

Prevention of transfusion reactions, 
whether with whole or stored blood, de- 
pends largely primarily upon an under- 
standing of their nature and cause. Bon- 
nin®^ has recently reviewed the subject 
in cxtcnso and his paper will largely be 
drawn upon for the comments to follow' 

Bonnin groups the complications of 
blood transfusion tinder S mam head- 
ings' (1) Transmission of disease, (2) 
hemolytic reactions, (3) allergic re- 
actions; (4) pyrexial reactions; (S) re- 
actions due to faulty technic 

It is appreciated, of course, that these 
groupings are in no way mutually exclu- 
sive and that it is possible for any or 
all in any combination to play a part in 
a single transfusion reaction. Indeed, 
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this possibility may in some measure ac- 
count for the difficulty experienced in 
attempting to classify transfusion re- 
actions on the basis of symptomatology. 

Transmission of Disease — The par- 
ticular possibility here envisaged is the 
transmission of syphilis and it must be 
admitted that, as yet, there is no abso- 
lutely certain possibility of avoiding this 
risk. 

While it is common knowledge that 
negative serology is a sine qua non in 
the determination of the suitability of a 
donor, even this precaution has its pit- 
falls and may lead to a fallacious sense 
of security. 

In the first place, it must be appre- 
ciated that negative complement fixation 
reactions periodically performed cannot 
be accepted as indisputable nor irrefut- 
able evidence of freedom from syphilis in 
the professional donor. For a negative 
complement fixation reaction on a given 
date applies only to the status quo and 
carries no guarantee for the future 

Moreover, as is well recognized by 
serologists and s}philographers, serologic 
pnsituit} I'l not s\nchronous with the 
acquisition of syphilis but appears only 
after the disease has been in action long 
enough to provoke sufficient tissue activ- 
ity to lead to the production of reagin 
in detectable amounts Hence, a donor 
uith a ne\\l> enident chancre less than 
12 to 21 days old may have a negative 
reaictK m 

For this reason, many serologists are 
III agreement with Rein, Wise and 
Cukerbaum^^ in believing that every 
donor should be subjected to some sero- 
logic test — such as one of the precipita- 
tion reactions— nnniediate/y prior to the 
transfusion 

In the author’s laboratory, this has 
been the practice for many years Before 
a donor can be reported as suitable, the 
following criteria must apply: (1) The 


blood type must be the same as that of 
the recipient; (2) the cross-matching 
must show' no incompatibility; and (3) 
the Kline test must be clearly and cleanly 
negative. In addition, knowing that in a 
small proportion of cases, the comple- 
ment fixation test may be negative while 
the precipitation test is positive, and 
vice versa, a complement fixation test 
is also done. When the transfusion is to 
be done at once, the donor is passed on 
a negative Kline test. Where time per- 
mits, the results of both tests are awaited 

While it seems beyond belief, it is still 
true that, in some places, donors are used 
without any attempt to determine their 
serologic status This, of course, is en- 
tirely and absolutely indefensible and 
should neither be permitted nor con- 
doned 

Oddly enough, it seems to be quite fre- 
quently overlooked that while the func- 
tion of the laboratory properly includes 
the determination of blood type, blood 
compatibility and serologic status, it does 
not include any responsibility for physi- 
cal examination It is the duty of the 
clinician who is responsible for the actual 
transfusion to be responsible also for the 
absence of physical evidence of syphilis 
or any other communicable disease Even 
a cursory examination may discover the 
concealed or unrecognized recent chancer 
whicli has not yet produced a positive 
serology 

Bonnin calls attention to the value, 
also, of an inquiry into the history (pos- 
sible exposure, etc ) suggesting that it is 
hardly likely that a donor willing to give 
blood would want to run the risk of 
giving syphilis with it. 

It wall not be possible here to discuss 
the transmission of disease in general by 
transfusion, though the possibility of 
transmitting malaria in localities where 
the disease is endemic should be men- 
tioned , and it is not amiss to emphasize 
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that, as shown by reported cases, such 
transmission may occur when the disease 
has long been latent and practically 
asymptomatic in the donor. 

Hemolytic Reactions — The com- 
monest causes of hemolytic reactions are 
technical error, incorrect grouping, fail- 
ure to substantiate the blood grouping 
by a direct compatibility test, failure to 
specify the classification in use (Moss or 
Jansky; not necessary with interna- 
tional ) , and blind reliance upon the ''uni- 
versal donor’' and "universal recipient.” 

The author has long believed and long 
preached that the essential prerequisite 
for the selection of a donor is that he 
shall be the same type as the recipient! 

Incidentally, it should be emphasized 
that the commonest cause of errors in 
blood typing is the use of low titer typ- 
ing serum. 

Many reports are extant on the occur- 
rence of reactions, sometimes severe even 
to fatality, consequent upon the use of a 
donor who had previously been used 
without any reaction. \MuJe some of 
these reactions have been apparently al- 
lepi^ic m origin — for which reason, many 
authors believe in the use of fasting 
donors — others have been hemolytic m 
character. There is some question whether 
these are the result of the development 
of specific hemolysins, but because of the 
possibility of their occurrence Bonnm be- 
lieves that no donor should ever be used 
twice for the same patient In the author’s 
experience "same donor reactions” have 
not been frequently seen 

Fantus, Seed and Schirmer'^- call at- 
tention to the fact that hemolytic re- 
actions are apt to occur when the patient 
IS already suffering from a hemolytic 
disease In such cases they recommend 
that transfusions be small and repeated 
rather than massive, and preceded by 
alkalmization of the urine to prevent the 
deposit of acid hematin in the kidneys 


Allergic Reactions — These are usu- 
ally mild, urticarial in nature, and rela- 
tively infrequent. They may be symp- 
tomatically controlled by adrenalin and 
prevented by using the "fasting donor.” 
Fantus warns of the danger of using 
as a donor for a patient who has recently 
received therapeutic serum an individ- 
ual allergic to that serum and this possi- 
bility should be borne in mind 

Pyrexial Reactions — The long dis- 
cussion of the probable cause of these 
reactions has now been stilled by appre- 
ciation that pyrexial reactions are pro- 
duced by thermostabile bacterial toxins 
which are likely to be present in the first 
few hundred centimeters of water col- 
lected from a simple still Their elim- 
ination depends upon the use of distilled 
w^ater from a baflfled still which should 
not be too old before it is used and the 
thorough and meticulous cleansing of all 
transfusion apparatus 

Some pyrexial and even hemolytic re- 
actions may follow the careless warming 
of refrigerated blood prior to transfu- 
sion It IS now known that such warming 
is unnecessary 

Reactions Due to Faulty Adminis- 
tration — These are much commoner than 
is realized and some, at least, of the re- 
actions attributed to other causes are at 
times due to one or other of the faults 
listed below 

1 Too rapid administration may produce 
“speed shock,'' delayed pulmonary edema, or 
even death. 

All transfusions, and particularly massive 
transfusions, should be given slowly 

2, Injection of small clots from dirty ap- 
paratus or incompletely citrated blood may 
theoretically be responsible for delayed pul- 
monary complications For this reason a filter 
should always be interposed in any gravity 
apparatus for transfusion 

Patton^^ lists as important in the pre- 
vention of transfusion reactions with 
stored blood * 
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1, Avoid heating the blood. 

2, Avoid unnecessary agitation. 

3 Avoid the use of harsh cleansing mater- 
ials in the preparation of transfusion apparatus. 

4. Prompt refrigeration at 39® F. (4® C ). 

5. Use of practical equipment 

6. Autoclave transfusion equipment within 
2 hours after the beginning of cleansing pro- 
cedures. 


INTERPRETATION OF THE 
1 HOUR-2 DOSE DEXTROSE 
TOLERANCE TEST 
(Exton-Rose Procedure) 

In 1931, Exton and Rose^^' intro- 
duced the 1 hour-2 dose dextrose toler- 
ance test as a more delicate and reliable 
method for the diagnosis of diabetes by 
means of glucose tolerance determina- 
tions. 

This method is based upon what has 
come to be spoken of as Allen's^^ 
doxic law of dextrose utilization which 
ma} thus be summarized • The more 
sugar given b\ mouth to the normal in- 
dividual the more is utilized. There is 
no real limit to the normal ability to uti- 
lize dextrose <uid the so-called limits of 
tolerance in the normal individual are 
apparent rathei than real In the dia- 
betic, on the contrarv, the inabihU to 
handle clextro^e is real and large doses 
t)f sugar administered to sucli individ- 
uals are not utilized and, as a result of 
oxenlosage, assimilation nia) be made 
worse rather than better 

The method introduced by Exton and 
Rose and termed by them ‘‘the 1 hour- 
2 dose dextrose tolerance test” constituted 
a real advance in the study of diabetes, 
has Come into wide use and is rather 
generally now' s])oken of as the Exton- 
Rose procedure 

Although the technic is well known, 
for the sake of completeness it will be 
given here 

Method — Dissolve 100 Gm of glu- 
cose in 650 cc of water The mixture, 


an approximate 15 per cent solution, is 
flavored to taste with lemon juice and 
divided into 2 equal portions, each con- 
taining 50 Gm. of glucose. It should 
be served ice cold. 

The test is carried out after an over- 
night fast as follows : 

1 Collect a sample of urine and a sample 
of blood for sugar determination 

2. Administer the first dose of dextrose 
solution, allowing 1 to 2 minutes for ingestion. 

3 Thirty minutes later collect a second 
sample of blood and administer the second 
portion of glucose solution. 

4. Thirty minutes later, collect a second 
sample of urine and a third sample of blood 

Both urine samples are examined for 
sugar and blood sugar determinations 
are made on all blood specimens. 

The criteria of Exton and Rose for 
the interpretation of the test were as 
follows 

A, Normal Tolerance Curve: 

1 A fasting blood sugar with normal limits 

2 A rise not exceeding 75 mg in the 30- 
minute blood sample 

3 In the 60-minute sample, the blood sugar 
Ie\cd should be the same or less, or does not 
exceed tliat of the v30-mmute sample by more 
than 5 mg 

4 All urine samples should be negative to 
the Benedict tist 

B Diabetic Tolerance Curve: 

1 A more or less steep curve of not less 
tiian 10 mg of blood sugar after the second 
dose of glucose 

2 I'he relation of the blood and urine sugar 
values to the severity of the disease, 

r. Renal Glycosuria Tolerance 
Curve: 

1 Sugar in both urine specimens 

2 Blood sugars which never reach the dia- 
betic level and, in general, follow the normal 
tolerance curve 

D. Alimentary Glycosuria Toler- 
ance Curve: 

1. A sugar-free urine after fasting with 
sugar in the final urine specimen. 

2 Blood sugars which follow the normal 
curve even when the level is above normal 
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With increasing use of the Exton-Rose 
procedure, admitted generally to be su- 
perior to the methods heretofore in use, 
among those having extensive experi- 
ence with it, the opinion began to gain 
ground that the criteria proposed by 
Exton and Rose for the interpretation 
of the results of the test might, perhaps, 
be a little too rigid. 

This opinion was first expressed, per- 
haps, by Gould, Altshuler and Mellen,^^ 
who proposed their modification, in brief, 
as follows, basing the diagnosis of dia- 
betes upon the occurrence of at least 2 
of the 3 postulates following : 

1 A fasting blood sugar of more than 120 
mg per cent 

2 A 30-minute blood sugar exceeding the 
fasting level by at least SO mg. 

3 A 60-mmute blood sugar exceeding the 
fasting level by at least 30 mg. 

For their criteria these authors claimed 
100 per cent specificity and 97 per cent 
sensitivity for the test 

Recently, Mathews, Magath and Berk- 
soiv'*'^ have restudied the question and 
propose a still further modification of 
the Exton-Rose criteria. 

Agreeing that the Exton-Rose proce- 
dure IS based on sound phsyiologic prin- 
cijdes, they also feel that the diagnostic 
criteria originally proposed are apt to 
lead to a relatively large number of 
curves which, while definitely abnormal, 
are yet not in conformity with the Exton- 
Rose criteria and hence, nondiagnostic. 

They comment that whereas in the 
Exton-Rose criteria the 1 essential requi- 
site for the diagnosis of diabetes is that 
the 60-minute blood sugar shall exceed 
the 30-nnnute level by 10 mg or more, 
in the criteria proposed by Gould, Alt- 
shuler and Mellen 2 out of 3 of the 
criteria advanced by these authors must 
be present Here, again, curves occur 
which though abnormal are not diabetic 


according to these criteria and hence also 
nondiagnostic. 

Mathews, Magath and Berkson there- 
fore studied 364 individuals, of whom 
117 were considered normal and 247 
diabetic, all subjected to careful clinical 
study and to the Exton-Rose procedure. 

When the results of the 1 hour-2 dose 
test were interpreted by the Exton-Rose 
criteria, 96 per cent of the 247 diabetics 
were recognized as such. Interpreted by 
the criteria of Gould, Altshuler and 
Mellen, 77 per cent were diabetic. 

In the entire series of 364, the Exton- 
Rose criteria yielded an agreement with 
the clinical diagnosis of 88 per cent and 
that of Gould and his associates an 
agreement of 73 per cent 

From a consideration of the minutia 
developed during the course of their 
investigations, Mathews, IVIagath and 
Berkson present a further modification 
of the criteria for the diagnostic value 
of the Exton-Rose procedure, which, 
because of the careful controls in their 
work, and for the reasons discussed at 
length in their communication — which 
should be read by all interested in this 
matter — is of distinct importance and 
value 

Their findings may be thus briefly 
summarized • 

They believe that for the evaluation 
of the Exton-Rose procedure the most 
effective criterion is the 1 hour blood 
sugar value. Taking 158 mg per 100 cc 
as the critical level, readings at or above 
this are classed as presumptively dia- 
betic and readings below as normal. 
With this criterion, they found a high 
percenUige of correct diagnoses In the 
senes tested all individuals with readings 
at 60 minutes of less than 154 mg. per 
100 cc were clmicalh normal and all 
those with blood sugar levels above 180 
ing per 100 cc clmicalh diabetic 
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By their criterion, the nondiagnostic 
tests were fewer than with any other 
criterion used. 

They comment, first, that, though a 
fasting blood sugar in excess of 120 mg. 
per 100 cc. is diagnostic of diabetes, 
only 21 per cent of the 247 diabetics in 
their series in whom the diabetes was 
minimal, exceeded this level. On the 
other hand, the fasting blood sugar never 
exceeded 110 mg. in their normal indi- 
viduals. 

Second, though a progressive elevation 
of the blood sugar level was demonstrable 
at every phase of the blood sugar time 
curve obtained with the Exton-Rose pro- 
cedure, it was never sufficient in degree 
to invalidate the critical level (158 mg. 
[)er 100 cc. ) they propose nor the accep- 
tance of a fasting level above 120 mg 
per 100 cc as diagnostic of diabetes 
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Edited by Kenneth E. Appel, M.D. 


MENTAL DEFIGIENGY 

By Robert A. Matthews, M.D. 


Mongolism 

Clemens E. Benda^ compared the nor- 
mal development of the skull with the 
development in mongolism which re- 
vealed that the growth in mongolism is 
delayed in length and that the failure of 
postnatal growth is most marked imme- 
diately after birth during the first 2 years 
of life. After that time the growth rate 
in mongolism corresponds with the nor- 
mal growth rate but comes to an earlier 
arrest 

In order to decide the question whether 
the delay of growth in length of the skull 
was due to resorption of cartilage and 
early ossification which would suggest 
hyperthyroidism, or to lack of ossifica- 
tion due to hypothyroidism or to a gen- 
eral growtii disorder, due to a deficiency 
of growth factors, a histologic study of 
the skull base was carried out. Growth 
at the skull sutures is extremely slow 
and insufficient This study adds new 
evidence to the author’s assumption that 
neither hyper- nor hypothyroidism is of 
primary importance in mongolism. The 
lack of growth is thought to be due to a 
deficiency of more essential factors. 

An x-ray study of the skull of mongol- 
oids showed that the skull features are 
essentially fetal in shape and proportion, 
thus adding new evidence that mongol- 
ism IS “not so much abnormal develop- 
ment” as it IS arrested growth and lack 
of metamorphosis.^ 

Discussing the factors which lead to 
such arrest of development, Benda pointed 
out that various agents effective during 


fetal life may cause temporary arrest of 
growth. Shortly after birth, the diagno- 
sis of true mongolism may render severe 
difficulties and one has to be careful, 
especially in twins. 

True mongoloid deficiency represents 
a growth disorder with some definite his- 
tologic and gross characteristics, lack of 
growth in length, lack of sinus develop- 
ment, small diploe, splanchnomicry, sex- 
ual hypoplasia, symptoms which indicate 
a deficiency of hormone factors which 
stimulate differentiation, according to 
Benda Continuing, he states that these 
factors are probably related to the ante- 
rior lobe of the pituitary but are different 
from the pure “growth hormone.” 

Benda^ also examined microscopically 
the pituitary bodies of 13 supposedly 
mongoloid patients and 1 case of pre- 
mature birth The alterations which 
appeared to be peculiar to mongolism 
consisted of an increase of eosinophilic 
cells and a deficiency of basophilic and 
chief cells, which allowed the author to 
believe that because the size of the pitui- 
tary IS not increased and no signs of 
eosinophilic hyperactivity are found, the 
absence or deficiency of basophilic cells 
appears to be the most important ob- 
servation The general disorder seems 
to be a particular pituitary deficiency of 
the mother during pregnancy The ad- 
vanced maternal age, frequently observed 
in cases of mongolism, and other factors 
indicate that the maternal organism does 
not adjust itself well to a new pregnancv 
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Meyer and Jones^ found histologic 
changes in 10 of 15 cases of mongolism. 
These changes consisted mostly of wide- 
spread proliferation of the fibrous glia, 
which often was not accompanied by 
corresponding changes in the myelin and 
cells. They do not believe tliat the ob- 
servations represent the pathological sub- 
strate of mongolism and point out that 
not enough is known about the reaction 
of the brain to bodily diseases, especially 
in infancy and childhood, and therefore 
it cannot be decided whether this reaction 
is more severe in persons with mongol- 
ism than in other defective and in normal 
persons. 

Bixby^ earned out various biochemical 
studies in mongolism and found the blood 
groups to be practically the same as that 
of the general American population and 
unlike that of the Mongolian races, which 
is considered as opposing the hypothesis 
that monguloid defect is due to a racial 
regression 

Basal metabolic rates were minus ac- 
cording to the Afa}o Foundation stand- 
ards but usually came within normal 
range when the Talbut-lieight standards 
were used These results seemed to rule 
out li} poth} roidisin as a condition of 
mongolism after the sixth year 

The fasting serum cholesterols of 50 
inoiigoloid patients were found to be 
within normal limits and indicate that 
In potln roulisni is not present in mon- 
golism, at least after the second year. 

The fasting lilood sugars were within 
the normal range in 51 cases 

Ten glucose tolerance tests indicated 
delayed glycemic response, consistent 
wn’th hypofunction of the pituitary. 

Thompson*^ has shown that the fre- 
quency of colored Mongolians is larger 
than was formerly supposed but is less 
than 2 per cent and that a little more 
than 1 per cent of the total number of 
Mongolians are colored, although there 


are approximately 9 per cent colored 
people in the United States. 

Heredity 

Penrose'^ states that in all grades of 
mental defect, heredity plays an approxi- 
mately equal part, but the degree of dom- 
inance of the hereditary factors is dif- 
ferent in the various grades. The defects 
in idiots and imbeciles are often reces- 
sively determined or are due to fresh 
mutation and are less obviously heredi- 
tary than those in simpletons, who, like 
normal persons owe their mental grade 
to the interaction of dominant additive 
factors. Environmental influence may be 
the only cause in comparatively rare 
cases The external circumstances are 
likely to be even more important in mild 
than in severe mental deficiency, for 
their effects may make the difference be- 
tween certifiability and normality. 

Diagnosis 

Strauss''' considers that 2 clinical types 
of mental deficiency are dealt with, 
namel}', the exogenous and the endoge- 
nous The exogenous represents any type 
of mental defective in whose immediate 
family there is no history of mental de- 
ficiency and whose case history indicates 
a prenatal, natal or postnatal disease or 
injury whicli ajipears to have damaged 
the brain and in which there is a strong 
prohabiliU that this brain defect is the 
cause of mental retardation The endog- 
enous type consists of any mental defec- 
tive in whose immediate family (grand- 
parents, parents or siblings) there occur 
1 or more cases of mental defect and in 
whose case history there is no evidence 
of brain disease or injury. Those cases 
in which there is a possibility of a com- 
bination of both types are called mixed 

Two groups of 40 children each, 1 of 
the exogenous type and the other the 
endogenous, -w-'ere compared in relation 
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to mental and corporal growth. In the 
endogenous cases the curve of growth in 
height lies equidistant between the chrono- 
logical age curve and the mental age 
curve. In the exogenous group the curve 
of growth in height is nearer to the 
chronological age curve and farther from 
the mental age curve. 

The rate of mental growth of the 2 
types was compared by means of a series 
of intelligence tests extending over a 
mean period of approximately 8 years 
per child. It was found that the endog- 
enous group showed a relatively very 
marked deceleration of mental growth 
with increasing chronological age The 
exogenous group showed such a decelera- 
tion but relatively much less markedly. 
The 2 groups differ in their response 
after admission to a more favorable en- 
vironment such as a special residential 
school The marked deceleration of the 
endogenous group is then replaced by a 
trend toward relative acceleration In 
the exogenous group, the trend of men- 
tal growth is not appreciably affected by 
the environmental change 

Jervis*^ has studied the genetics of a 
recently discovered form of mental defi- 
ciency. now known as phenylpyruvic 
oligophrenia 

Foiling m 1934 reported findings of 
phenylpyruvic acid in the urine of 10 
mentally defective children and in 6 of 
these the condition was present in 2 sib- 
lings In 1935 Penrose suggested that 
the disease might be due to recessive 
genes The present author, Jervis ( 1937) , 
basing his conclusion on the study of 50 
cases offered evidence for the hypothesis 
of a single recessive gene substitution 

The disease is characterized by an 
alteration of the metabolism of phenyla- 
lanine There is strong evidence indicat- 
ing that this ammo-acid is not oxidized 
by the organism An abnormally high 
amount of phenylalanine, in fact, is found 


in the blood. The phenylalanine is then 
transformed into phenylpyruvic acid 
mainly by the kidney, and this last acid 
is excreted in the urine. Clinically, the 
disease shows a fairly well-defined symp- 
tomatology. In the majority of cases 
anomalies of the motor system are de- 
monstrable ; increase of the muscle tonus, 
hyperactivity of the deep reflexes, knee 
and ankle clonus, hyperkinetic and dys- 
kmetic manifestations (athetotic and cho- 
reatic movements, tremors, etc.). Pro- 
nounced intellectual defect is present in 
all the cases; in the present material, 
two-thirds of the patients were at the 
idiot, and one-third at the imbecile level. 

This disease seems to fulfill the initial 
condition required by mendelism, its bio- 
chemical characteristic constituting a 
unity in a biological sense. In the second 
place, the identification of the individual 
showing the character is made by exact 
laboratory methods, i. e., the test for 
phenylpyruvic acid. Thus, a very clear- 
cut difference can be drawn between af- 
fected and nonaffected members of a 
family. 

Jervis examined the urine of 20,300 
mentally defective patients confined to 
training schools in a number of States, 
and of these 161 were found to show a 
positive reaction 

The family of each patient was vis- 
ited and all living parents and siblings 
were examined and tested for phenyl- 
pyruvic acid Tiloreover, m a large num- 
ber of cases other relatives of the pa- 
tients, including uncles, aunts, and first 
cousins were examined This resulted in 
the unearthing of 27 additional cases 
and information gained indicated that 25 
more cases had occurred in the family 
groups but had died On the basis of the 
data obtained, the author concludes that 
phenylpyruvic oligophrenia appears to 
be a clear illustration of a type of mental 
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deficiency determined by a single auto- 
somal recessive gene. 

The practical implications of this con- 
clusion are that parents affected with 
phenylpyruvic oligophrenia should be 
discouraged from having other children, 
parenthood should also be discouraged 
in brothers and sisters, uncles and aunts 
of affected individuals, consanguineous 
marriages among members of families of 
patients should particularly be prevented 
and moreover, the patients should be seg- 
regated to prevent childbearing, since the 
great majority reaches sexual maturity. 

The diagnosis of this condition from 
the laboratory standpoint is not difficult 
and can be readily carried out if the 
disease is suspected 

Etiology 

Schreiber’" states that careful ex- 
amination of the paranatal records of 
mental]} defective infants and children 
(for whom there was no history of in- 
herited defect, infection or trauma unas- 
sociated with birth) has disclosed a 
detinite relationshi]) between fetal oxygen 
v\ant and tlie later neurologic defect 
Since mental deficiency may occur as a 
result of cerebral ano.xia, the controllable 
factors inducing asph}.xia must be re- 
I \<ilu<ued h'oremost among these are the 
optional drug and anesthetic agents used 
to produce analgesia and amnesia m 
the mother The asjihyxia resulting from 
the excessive use of drugs to produce 
unconscious labor is no less serious 
111 its effect on the baby than that 
from any other cause. Any optional 
method of delivery which produces a 
mentally defective infant has no com- 
pensation for the mother, the child or 
the physician 

Sirkin,^^ in an analysis of 5 years’ 
work with cerebral palsy points out that 
birth inj’unes occur much more fre- 
quently than meets the casual eye. The 


predisposing causes which contribute to 
the incidence of birth injuries are pre- 
maturity, a rapid or precipitate birth, a 
long, slow labor, excessive molding of 
the child’s head, a large head in propor- 
tion to the mother’s pelvis, a malformed 
pelvis, improper use of forceps and un- 
skilled obstetrics. He urges a conserva- 
tive attitude in regard to the mental 
prognosis since the intelligence of some 
of these children may be actually higher 
than is evident while others never will 
be normal The future of each case has 
to be looked upon as a separate entity 
Brain damage severe enough to produce 
spasticity or athetosis, or both, will, in 
many cases, impair the intellect He em- 
phasizes what has been pointed out by 
Carlson, that these cerebral palsy cases 
cannot be made into normal people, even 
if their mentality is normal They will 
always have to be under more or less 
continued observation and guidance to 
maintain the level of improvement. On 
the other hand, if a hopeless bed patient 
can be taught to walk, speak intelligibly, 
dress himself, feed himself and take care 
of his personal neerls, a great deal ha.s 
been accomplished. 

Treatment 

Skeels and Dye^- attempted to de- 
termine the effect on mental growth of a 
radical shift in institutional environment 
to one which provided superior stimula- 
tion. The experimental grouji included 
13 mentally retarded orphanage children 
from 1 to 2 years of age, placed singly 
or by tw'o’s on wards with brighter older 
girls The mean I Q for the group at 
the time of transfer was 64 3. As a con- 
trast group 12 average and dull normal 
children (mean I.Q. 86 7) in an orphan- 
age were studied. 

Over a period of 2 years the mean 
level of intelligence of the experimental 
group increased markedly while that of 
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the contrast group showed an equiva- 
lent decrease. The experimental group 
made an average gain of 27.5 points 
while the contrast group showed a mean 
loss of 26.2 points. 

The authors believe that a change 
from mental retardation to normal intel- 
ligence in children of preschool age is 
possible in the absence of organic disease 
or physiological deficiency by providing 
a more adequate psychological prescrip- 
tion. Conversely, children of normal in- 
telligence may become mentally retarded 
to such a degree as to be classifiable as 
feebleminded under the continued ad- 
verse influence of a relatively nonstimu- 
lating environment An intimate and 
close relationship between the child and 
an interested adult seems to be a factor 
of importance in the mental development 
of young children. 

Foster, Brown and Bronstein^® stud- 
ied the mental development in a group 
of dwarfish children whose physical un- 
derdevelopment was the result of (1) 
endocrine dysfunction, (2) bony and 
cartilaginous anomalies and (3) chronic 
and severe illness. 

In the group with endocrine disturb- 
ances, marked deficiency in eitlier the 
thyroid or pituitary gland produces 
marked retardation in physical develop- 
ment However, while severe mental re- 
tardation is associated with severe thy- 
roid deficiency it is not, in the authors’ 
series, associated with pituitary defect 
Their 1 case of achondroplasia was not 
definitely defective whicli they inter- 
preted as meaning that mental deficiency 
is not necessarily associated with this 
condition In the group with chronic 
and severe illness there was no severe 
mental retardation However, the small 
stature of these children inevitably 
creates severe problems in their person- 
ality adjustment since they are usually 
treated as children much younger than 


their actual ages and as a consequence 
are retarded in their emotional develop- 
ment. They may develop compensatory 
types of behavior. The type of adj'ust- 
ment which they make is probably de- 
pendent, to a large extent, on the way 
in which they are handled in the home 
and school situation. 

Selling^^ has stated that no one with 
any criminological experience would at- 
tempt to belie the statement that were 
all the feebleminded to be removed from 
the community, the crime picture would 
change remarkably and, as a matter of 
fact, a very large number of crimes 
would no longer be committed, or if they 
were committed, would be committed so 
sporadically as not even to constitute a 
social problem He believes that the be- 
havior of the feebleminded sex offender 
is somewhat different from that of the 
intellectually normal person since he acts 
at a more primitive level and some of his 
sexual misconduct is due to the fact that 
he has been unable to learn the social 
significance of such unacceptable con- 
duct, that he is limited in his ability to 
acquire education and, hence, acts in a 
primitive fashion uncontrolled by either 
knowledge or self-acquired training Al- 
though all sex offenses cannot be laid 
at the door of the feebleminded, as 
seems to have been thought by various 
researches in the past, it w'ould seem to 
be a very definite predisposing factor in 
the cases of a sex offense. Since the 
feebleminded lack the ability to remem- 
ber what they have read or what they 
have learned through hearsay, when an 
impulse comes into their minds to com- 
mit a sex offense, the deterrent activity 
of hearing of previous sentence or dis- 
cipline seems to be absent The interest- 
ing observation was made that even 
though these feebleminded individuals 
may have been convicted of rape and the 
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evidence brought out against them mark- 
edly conclusive, they continue to deny 
their guilt. 

Sterilization — In a paper dealing 
with a sterilization policy, Southwick^'* 
discusses the sociological reason for 
terminating the existence of a portion of 
the germplasm of any society by attempt- 
ing to determine the value to society of 
the germ plasm of patients committed to 
an institution for reasons of an “undif- 
ferentiated mental deficiency.” 

On the basis of the precept that any 
sound sterilization policy should be 
based upon a clear-cut demonstration 
that the germ plasm of the person to be 
sterilized must be distinctly deleterious 
to the welfare of society, a study was 
designed to determine the degree to 
which the intelligence quotient of per- 
sons institutionalized for the above rea- 
son might be considered as dependent 
upon hereditary factors The study was 
based upon the records concerning 488 
children of patients institutionalized at a 


custodial institution. The investigation 
seemed to indicate that intelligence is an 
inherited, continuously variable, quanti- 
tative trait, produced by a large number 
of independently inherited allelomorphic 
pairs which, by dint of the large number 
of combinations possible, produce the in- 
numerable quantitative gradations noted. 
Such a concentration of low I. Q. genes 
produces persons who are incapable of 
caring for themselves and so must be 
cared for by other members of society. 
To this extent, such genes are definitely 
and distinctly deleterious to the welfare 
of society. 

Of the 488 children studied, there 
were records concerning the school at- 
tainments m 114 cases. Of these 45.61 
per cent were patients in an institution 
for the care of the feebleminded, 36 84 
per cent were definitely retarded in their 
school attainments and 17.54 per cent 
were in a grade normal for their age, but 
none had attained a grade in advance of 
that normal for his or her age 


PSYCHO.<\NALYSIS 

l!y O. Sr URGEON English, M D 


Psychogenic Factors in Hypertension 

]’’r.mz -Me.xanderi'’ makes observa- 
tions on the course of a systematic clini- 
cal investigation conducted at the Chi- 
cago Institute for Psychoanaly .sis Tlie 
objective of this clinical study was to 
explore the psychological processes and 
the personality structure of patients suf- 
fering from essential hypertension m the 
hope that a systematic study of the emo- 
tional life of hypertensive patients by 
psychoanalysis will throw some light 
upon the etiological role of emotional 
factors in the development of hyperten- 
sion. Likewise, of course, the study 
aimed to see what possibilities existed 


for treatment by psychotherapy m this 
condition. In the case studied. Dr Alex- 
ander attempted (1) to give a dynamic 
picture of the personality makeup of a 
hypertensive patient, (2) to correlate 
the fluctuations of his blood pressure 
with his changing emotional state; and, 
(3) to establish whether or not there 
were any specific emotional tensions 
which have a specific influence upon 
blood pressure. 

To do justice to an article of this kind 
It will be necessary to quote the author 
freely in parts. 

The patient studied was a married 
business man of Swedish descent with a 
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distinctive educational and family back- 
ground. He had 4 children, 2 older boys 
and 2 girls. He occupied an impor- 
tant and responsible, but not the highest, 
position in a large concern. The physical 
examination of the patient revealed a 
well developed, well nourished, some- 
what obese middled-aged man weighing 
209 lb. During 2 years of observation 
and treatment of this 47-year-old man 
his systolic blood pressure fluctuated be- 
tween 175 mm. and 136 mm. and the 
diastolic pressure ranged between 120 
and 92 mm. 

‘‘When the patient was first seen he showed 
an extremely pronounced self-consciousness, 
with a vivid sense of inferiority He constantly 
compared himself unfavorably with others, had 
little confidence in himself, tended to under- 
value his efficiency, was always doubtful about 
the merits of his accomplishments At the same 
time he was very ambitious to excel, to turn 
out perfect work. He was definitely a retiring 
type, inconspicuous, a conformist, always polite, 
avoiding contradiction His ambition to pro- 
gress and to outdo the others remained re- 
stricted to his fantasy and did not appear on 
the surface It soon became evident that this 
overt attitude of modesty and compliance put 
him under an extreme pressure and created 
intense feelings of inferiority within him These 
became most tormenting in relation to his chief 
The patient never contradicted his chief, how- 
ever, but would follow suggestions, accept 
blame while talking with him, but after leaving 
the office would be filled with self-contempt 
and would say to himself, ‘You should have 
spoken up You should have said, no ^ You 
should have demonstrated to him that he was 
not right You are no good and never will be 
any good ^ This self - depreciatory attitude 
usually became so unbearable that he would 
have the urge to drink As soon as the alcohol 
iiegan to make its effects felt his spirits were 
lifted and he felt more courageous and stronger 
In this alcoholic mood he would also indulge 
in promiscuous sexuality in a rebellious spirit 
against limitations imposed upon him by ex- 
ternal social standards and by the voice of his 
conscience. But while he was able to throw off 
his conscience while under the influence of 
alcohol his behavior was followed by remorse 
and guilt At home the patient’s attitude re- 


sembled the one he showed at work. Here also 
he overtly subjected himself to all require- 
ments of the marital state but he secretly re- 
belled against its restrictions. 

“During the course of his psychoanalysis the 
deeper dynamic background was worked over. 
His rebellious, aggressive attitude against the 
social restrictions of marriage, against his boss, 
against routine — aggressive attitudes which he 
never could express openly and freely were the 
reaction to a strong, passive, masochistically 
colored feminine tendency and wish for de- 
pendence. As the analysis progressed more and 
more, unconscious, passive homosexual mate- 
rial came to the surface, both in dreams and 
in the transference. In his dreams he was 
usually attacked. In other dreams, women 
appeared in the masculine role, even equipped 
with male anatomy. These masochistic and 
feminine attitudes also came into expression 
in day fantasies in which he imagined his chief 
attacking, rebuking and abusing him By being 
abused and attacked he relieved his guilt feel- 
ings and at the same time obtained feminine, 
passive gratification. The guilt feelings came 
from his rebellious aggressiveness and extreme 
destructive competitiveness which were reac- 
tions to the deep passive feminine attitude. 
Fear and guilt blocked the expression of 
aggressiveness and the internally socially ac- 
cepted standards prohibiting him from giving 
in to his wish to escape the struggle of life 
His aggressiveness and his protest against 
passive submission found a feeble expression 
in the adolescent behavior pattern — in surrep- 
titious drinking and forbidden sexual acts 

“The dynamic picture was one of an extreme 
polarization of the emotional life, on the 1 
hand a wish toward the infantile role of de- 
pendence and the feminine role of submissive- 
ness and passivity, counterbalanced by the 
opposite attitude of ambition, perfection and 
masculine superiority These 2 opposite tend- 
encies mutually reinforced each other Dr 
Alexander here points out that polarization of 
these 2 opposing psychological attitudes rein- 
forcing each other in a vicious circle is very 
commonly found in neurotic persons and may 
even be a nuclear conflict typical for the con- 
temporary neurotic in our competitive Western 
civilization. He points out that it exists in the 
peptic ulcer cases and in certain delinquent 
types He goes on to point out, however, that 
what made this hypertensive case so different 
from the peptic ulcer personalities or the delin- 
quent types and other neurotics in which this 
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same vicious circle is a central issue, was the 
patient’s extreme inhibition to satisfy either of 
his 2 opposing major trends. He could neither 
be satisfactorily aggressive nor as passive as he 
wished. The result was to give his analyst the 
impression of his being in a permanent emo- 
tional tension; a boiling volcano before erup- 
tion, but never erupting ” 

Dr. Alexander then presents a bird^s 
eye view of the life history of the patient 
in order to see if there are certain paral- 
lel features in the developmental history 
of hypertensives. Noteworthy features 
in this life history were that as a young 
boy the patient was m every respect the 
outstanding member of the family His 
brothers looked up to him more or less 
as a hero. He could fight the battles of 
the younger boys He was inclined to 
extreme outbreaks of rage, was absolu- 
tely fearless, played an astonishing game 
of football and baseball. In his first 2 
years of public school, he resented the 
routine which was then required and re- 
belled against 1 of the teachers quite 
violently His being sent home from 
school for unruly behavior became a reg- 
ular occurence He still retained for a 
long tune his superiority o\er his 
brothers and other boys He was not 
onl\ the best student m his grade, but 
probabl} the best student m the school 
The whole familv and e\er\b()dy wlio 
was in contact with liim had the greatest 
evpectations of him 

“When he was 12 years old his father died. 
He felt he should cry as all the other members 
of the family did, but he had no true desire 
for it 

“Gradually, the patient lost his leading posi- 
tion in the family Already in the first college 
years he began to slip, both in athletics and in 
scholastic achievements As a result he devel- 
oped a severe depression He was still an 
excellent student and a good athlete but both 
of his brothers began to catch up and even 
surpass him In his high school days and col- 
lege days the patient made friendships with 
socially outstanding boys, much wealthier than 
he was When he finished college he obtained 


a position in a concern owned by 1 of his 
friends’ families. Leaning over backwards, he 
accepted in this company a menial position 
which was connected with extreme discomfort 
and even degradation. During this time he 
developed his second severe depression. Soon 
after he recovered from his depression, he 
married a socially outstanding girl and through 
this marriage he entered into a group much 
wealthier than his family. Although he ob- 
tained a very excellent business position, the 
patient had to struggle desperately to live up 
to the standards of his circle In the twelfth 
year of his marriage he started to drink, which 
was the only means of getting rid of his appre- 
hensive depressive moods, which with great 
regularity every morning after awakening, 
began to torture him. Looking back on his 
life, back to adolescence, the patient was never 
free from a strong self-critical, depressive state 
of mind, which gradually grew worse and 
worse 

“Viewing this history from a distant perspec- 
tive, we see the gradual metamorphosis of an 
over-aggressive, successful, domineering young 
man, determined for leadership, into a shy, 
inhibited, conforming, overly modest and un- 
expressive person The aggressive and cour- 
ageous spirit of his early years appears in the 
adult only in the form of 2 neurotic behavior 
patterns — in promiscuity and drinking — in this 
topically adolescent way of showing masculin- 
ity and a tough independent spirit ” 

Dr Alexander goes on to give a more 
microscopic picture of the emotional de- 
velopment and thus the reasons for the 
patient’s reaction found during the analy- 
sis between emotional tensions and fluc- 
tuations of blood pressure He gives the 
figures and dates of blood pressure read- 
ings under 3 separate divisions, includ- 
ing when patient was calm, somewhat 
disturbed and very disturbed. At the 
beginning and end of every analytic ses- 
sion the blood pressure of this patient 
was measured by a mercury sphygmom- 
onometer and compared with the emo- 
tional state of the patient and the details 
of the analytic material. The blood pres- 
sure was taken at first by a physician 
who did not treat the patient and then 
by the analyst in order to establish them- 
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fluence of special emotional reactions to- 
wards the analyst. However, in the vast 
majority of readings there was no no- 
ticeable diiference between the 2 read- 
ings. Furthermore, both observers took 
several readings. 

These observations can be summar- 
ized as follows : In 201 sessions the pa- 
tient’s blood pressure was taken and 
compared with his emotional state. In 
41 interviews the patients emotional 
state was very disturbed, in 99 inter- 
views somewhat disturbed, and in 61 
interviews the patient was subjectively 
cairn. 

His average blood pressure on the basis 
of all readings was 149/105. During the 
very disturbed interviews, the average 
blood pressure was 160/111 and in the 
calm interviews 141/99. There were only 
2 very disturbed sessions in which he had 
a relatively low blood pressure, and both 
occurred on a day after he had consumed 
a considerable amount of alcohol. Other- 
wise the blood pressure functioned al- 
most as a barometer of his emotional 
state, being high when the patient was 
emotionally disturbed and lower when 
he was calm 

Because the patient came to a great 
number of the analytic sessions after 
consuming alcohol the question arose as 
to the direct effect of alcohol upon the 
blood pressure. In order to eliminate 
this complication, in the following chart 
only those blood pressure readings are 
considered which were taken when the 
patient was entirely sober. 

There is no doubt that the dynamic 
nucleus of his emotional difficulties con- 
sisted of hostile impulses These led to 
fear and guilt and as the next step to his 
depressions His emotional condition 
could be best characterized as a state of 
inhibited hostile aggressive impulses 

In the last part of his analysis, the pa- 
tient lost entirely his depressions, and 


his emotional tension appeared only in 
the form of a tense feeling and some 
vague irritability. Most significant is the 
fact that during a period of 2 months 
which the patient’s emotional difficulties 
were reduced to a minimum, when he 
had no apprehensions about his job, felt 
calm and contented, his blood pressure 
did not show the usual extensive fluctua- 
tions ; his systolic pressure, with the ex- 
ception of 1 day, did not surpass 150 
mm.; in the last 3 weeks of this period, 
his diastolic pressure with the exception 
of 1 day never exceeded 100 mm. This 
is therefore significant, because viewing 
the whole period of the analysis, the var- 
iations of his systolic pressure were be- 
tween 175 mm. and 136 mm. and of the 
diastolic pressure between 120 mm. and 
92 mm. 

W’hile the analysis of the case was 
not entirely completed and all of the pa- 
tient’s tension relieved, nevertheless the 
author felt it was possible from the fig- 
ures presented to conclude that if the 
analysis succeeded in further diminish- 
ing the patient’s chronic emotional ten- 
sions that a good therapeutic result in 
the hypertension would have been ob- 
tained He finally concludes a definite 
correlation has been found between emo- 
tional tensions and fluctuations of the 
blood pressure. The nature of the emo- 
tional tensions has been identified as in- 
hibited, but not deeply repressed aggres- 
sive impulses directed partly inward 
against the patient’s own person in the 
form of depressions, partly turned out- 
wards m the form of hostile feelings 
These emotional states were mixed with 
an apprehensive worrisome state of 
mind Finally, it was observed that dur- 
ing a period in which the patient was in 
an exceptionally calm state, his blood 
pressure was definitely lower and show- 
ed considerably smaller fluctuations 
During the last period of treatment, with 
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the diminution of the emotional tensions, 
there was a slow but definite decrease of 
the day by day fluctuations, and a slow 
downward tendency of the average blood 
pressure level 

Leon J. SauD^ complements the work 
of Franz Alexander cited above and 
gives attention specifically to ( 1 ) the 
status of a particular conflict situation, 
and (2) the status of the hostilities. 

This author found the central conflict 
situation to be strikingly similar in 4 cases. 
In brief this conflict situation consisted of 
(1) a masochistic submissive and an oral 
dependent attitude, originally toward a 
dominating parent, leading to a maso- 
chistic submissive attitude to a dominat- 
ing conscience, to the parent of the same 
sex, and to parent-substitutes in later 
life; (2) chronic, unsuccessful, unsatis- 
fied rebellion and hostility in protest 
against this submission. The rebellion 
and hostility were conscious or near to 
consciousness and not expressed directly 
because of fear of loss of love The sub- 
misMveness was not c^n^claus and bitter 
hos^tilny opposed making it conscious in 
the a^aI\se^ There was also rage at not 
getting the desired passu e oral depend- 
ent gratification Xnothcr prominent 
feature was txcessne fear of lieteroscx- 
ualitv , which waas to some extent in- 
dulged des])ite tlie anxiet}” 1'he most 
charactei isiic general feature of all of tlie 
cases was tliat both the oral dependent 
wishes and the hostile aggressive im- 
pulses weie internally inliibited and 
were never satisfied in life or in symp- 
toms These patients were neither pas- 
sive and dependent nor hostile and ag- 
grcssi\e. They could give in to neither 
trend During periods when they could 
and did, their blood pressures were 
markedly lower. 

The author gives a few case histories 
and then compares these cases with 
other types as controls. He says, ''it is 


clear that dominating parents are com- 
mon and that the conflict described is a 
general one and is not peculiar to cases 
of essential hypertension. However, 
pending further study of these and many 
more cases, the present material sug- 
gests that the status of the conflict may 
be peculiar to cases of essential hyper- 
tension. These patients submit, but they 
stifle intense hostility which is near to 
consciousness. As controls, it is easy to 
observe patients without hypertension 
who have this same conflict situation but 
who solve it in other ways. For example, 
one patient shunned situations in which 
his submissiveness would be stimulated, 
by doing independent free lance work, 
saying frankly that he was unable to 
work for a boss. He relieved unavoid- 
able tensions by gambling in which he 
indulged with very little conflict. In 
other cases, the submission is accepted 
with very little protest or with some 
narcissistic compensation. A comparison 
has not yet been made of the psychology 
found in essential hypertension with 
that found in angina and m the cardiac 
arhythmias The first impression is that 
the hostilities in the latter cases are 
freer, as seen m the dreams. In a small 
senes of 8 controls, I have not found 
h}'])ertensu)n m patients who have the 
same conflict as the hypertensives but 
who have workal)]e solutions for it. 
Thus, so far as the control series has 
been examined, no essential hyperten- 
sion has been found m cases in which 
(Ij the submissiveness is accepted, (2) 
the problem is avoided by shunning sub- 
missive situation, (3) the rebellion and 
hostility are adequately repressed and 
bound by organized neuroses or find 
adequate outlets in life behavior or sex- 
ual activity by assuming forms which 
are not too conflictful and anxiety pro- 
ducing for the individual, or, possibly 
(4) the hostility does not arise from this 
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protest situation, but from another 
source, for example, direct oral thwart- 
ing, but this is questionable.” 

He describes the status of the hostili- 
ties as both intense and chronic. 

“However gentle the exterior, the analyses 
made it clear that these individuals were 
chronically boiling with rage. The hostility 
was in all these cases the central issue of the 
analysis, the pathogenetic element so to speak 
The psychological level of the hostility may 
be of importance since in all these cases it was 
close to consciousness. There is reason to sus- 
pect that the crucial point here may be the 
proximity of the hostilities to motility The 
hostility was in all cases very inhibited. On 
the surface these individuals were non-hostile 
and even overly gentle, but did not lack energy 
They worked, in fact often overworked, and 
succeeded, while protesting against doing so 
The hostility found no adequate outlet in be- 
havior m life, through drainage by sexual 
activity (which often discharges unconscious 
sadistic impulses) or even in dreams, although 
there was apt to be considerable conscious 
hostile fantasy Although inhibited, the hos- 
tility m these cases was not adequately bound 
in an organized chronic neurosis, for example, 
paranoia, compulsion neurosis, chronic alco- 
holism, etc 

“An attempt is made to describe the common 
psychological features m 7 cases of essential 
hvpertension The prominent similarities are 
(1) the promineiue m every case of a dom- 
inating mother, with siibmissiveness and oral 
dependence toward her, transferred in the 
cases of the 2 men to their fathers ; with con- 
sequent chronic, hostile, unsuccessful, nearly 
conscious rebellion against the submissiveness 
and chronic unexpressed rage at unsatisfied 
oral demands and at independent activity and 
work, (2) marked inhibition of heterosexu- 
alitv, although indulged to some extent despite 
anxiety, (3) the status of the hostilities — in- 
tense, chronic, inhibited, near to consciousness 
and perhaps to motility, not adequately ex- 
pressed, and not adecfuately repressed and 
bound as by an organized neurosis, (4) the 
inability to accept and satisfy either the passive 
dependent wishes or the hostile impulses, so 
that these individuals were neither weak and 
dependent nor aggressively hostile but were 
blocked in both directions. During periods 
when either trend was more satisfied, the 
blood pressure was markedly lower 


^These results are more than suggestive but 
the series is too small as yet to establish con- 
clusively whether or not these psychological 
features are generally typical for cases of essen- 
tial hypertension.” 

Psychogenic Factors in Asthma 

Twenty-four cases of bronchial asthma 
were analyzed at the Chicago Institute 
for Psychoanalysis over periods of 1 to 
26 months. Of these 6 were men, 10 
were women and 8 were children, 4 boys 
and 4 girls. The cases chosen were 
patients in whom allergic hypersensi- 
tivity had been previously demonstrated 
by means of allergic hypersensitivity, 
allergic history, skin tests, etc., as judged 
by an experienced allergist. In addition 
Dr Siegfried Bernfeld supplemented the 
studies by analyzing and summarizing 
the case records of 8 asthmatic children 
who had been under close observation 
since birth by the Institute of Child Wel- 
fare at the University of California at 
Berkeley. 

Dr French points out that psycho- 
anlysis tends to mobilize and to throw 
into relief emotional conflicts which pre- 
viously were latent, and 1 of his aims 
was to inquire whether there were con- 
flicts of specific character m this condi- 
tion 

Upon passing the cases in review, the 
first impression was that they varied 
considerably both in their personality 
traits and in the t\pe of emotional 
disturbance for which they sought treat- 
ment A I any of our patients were par- 
ticularly good children and were char- 
acterized in adult life by an urge to 
help and give to others Some of our 
children's cases on the other hand were 
brought to treatment because of their 
particularly aggressive behavior. In 1 
of our adult patients and m 1 of our 
children the picture at the beginning of 
the treatment w^as of a compulsive char- 
acter wdth mild compulsive neurotic 
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S)miptoms. Still another, a man, sought 
treatment originally on account of con- 
scious homosexual impulses. Upon su- 
perficial examination, therefore, there 
seems to be a considerable range of di- 
vergence in the personality picture pre- 
sented by our asthma patients. 

Upon deeper investigation, however, 
similar conflicts and reactions to them 
were found. The patients frequently 
found themselves awakening from a 
dream in an attack of asthma. In each 
case the patient was exposed to a temp- 
tation which threatened to estrange him 
from a parental figure, usually the 
mother. Moreover these patients had 
great difficulty in revealing unconscious 
material, even m symbolic form in 
dreams. Over and over again these pa- 
tients would become blocked just at the 
point where the unconscious material 
was leading up to a confession. They 
feared to make this confession and woke 
up wheezing At the same time the urge 
to confess is rather strong and they want 
\ery much to regain the love of parental 
figures by confession. 

“Incidents of this sort occur frequently in 
the histones of our asthma patients So long 
as this technic of winning back reconciliation 
w ith the mother by confession is successful, 
the patients appear to be protected from asthma 
attacks But sometimes one is afraid to confess. 
Tlitn as m this dream the confession is choked 
in one's throat and in its place occurs an 
asthma attack 

“Confession is a defense that utilizes speech 
and speech is a respiratory mechanism It is 
therefore perhaps not surprising that it should 
have so intimate a relationship with the asthma 
attacks It is interesting to note moreover that 
there seems also to be a very intimate relation- 
ship between asthma and crying or laughing 
There is much to suggest, m fact, that the 
asthma attack is really a sort of equivalent of 
a cry of anxiety or rage which has been in- 
hibited and repressed One of the first reactions 
of the child upon separation from the mother 
at birth is to cry and during early infancy and 


even later, crying remains the predominant 
reaction of the child in situations of helpless- 
ness when he can only wish for the mother to 
return to him. In later life this primitive cry 
is modified into speech and in confession retains 
the function of maintaining the bond between 
the child and mother. For some reason, in the 
situations which provoke asthma attacks the 
child is unable to cry. Some of our patients 
state that they have not cried for years and 
others boast that they have never been afraid 
In other cases it is apparently only in certain 
situations that crying is inhibited. Of partic- 
ular interest, however, is the fact that we are 
sometimes able to observe the cessation of an 
asthma attack and the appearance of crying in 
its place. Such replacement of asthma attacks 
by crying is particularly apt to occur at times 
when the analysis is beginning to achieve some 
degree of resolution of the asthma attacks ” 

The author then goes on to discuss 
ways in which the asthmatic tries to de- 
fend himself against anxiety One of 
these is through winning love through 
compliance and giving to others. Another 
is through capitalizing on their symptom, 
still another by mastery of the anxiet} 
through acting out by sexual activity 
Children often tr}^ to defend themselves 
from anxiety by aggressive behavioi 
which wards ofif the dangerous tempta- 
tion Another is by adapting an imper- 
sonal and detached attitude toward life 
Apropos of this particular mechanism of 
defense as well as others, the author says 
that in connection with these withdrawal 
mechanisms it is interesting to note the 
reactions of our asthma patients to the 
danger of actual physical separation 
from the mother It would seem that 
most asthma patients are particularly 
prone to attacks of asthma at times when 
they are undecided or in conflict as to 
whether or not to leave some mother 
figure. In the analysis we were early 
struck with the fact that asthma attacks 
tended to occur predominantly on week- 
ends or during the period just preceding 
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more prolonged interruptions of the 
analysis. Interestingly enough, during 
vacation periods, after the first few days, 
the patients were often singularly free 
from attacks. Then just prior to resump- 
tion of the analysis the attacks would 
again begin to occur. In the history of 
these patients also there would tend to 
be a relative freedom from attacks dur- 
ing periods when the patients had ac- 
tually achieved a physical separation 
from their mothers. It would seem that 
the precipitating situation is not the 
actual fact of separation from the mother 
but the indecision and conflict between 
the urge to cling to the mother and the 
need to separate from her. 

In his conclusions Dr. French in- 
cluded some observations he had made 
upon the relation of psychological and 
allergic factors to each other as follows: 
First we have seen that asthma attacks 
tend to be precipitated by emotional con- 
flict situations of a rather uniform and 
typical character. It would seem ex- 
tremely improbable that these emotional 
conflict situations should in every case 
have coincided with an allergic stimulus 
which was absent during the often rather 
prolonged periods during which the same 
patient’s emotional withdrawal from the 
analysis was marked and during which 
he also was free from asthma attacks 
Moreover a few patients experienced an 
initial relief from asthmatic attacks upon 
starting the analysis due apparently to 
the reassurance resulting from the 
analyst’s interest in them and most of 
our patients developed an aggravation of 
the frequency and severity of their at- 
tacks as the analysis, after working 
through the defensive mechanisms, ap- 
proached the fundamental conflict that 
we have been describing. In a few cases 
whose attacks had been confined to a 
particular season, asthmatic attacks ap- 
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peared during the analysis also during 
other seasons of the year. 

In some cases the substances to which 
the patients were allergically hypersensi- 
tive proved also to play a significant 
role in their psychological material. A 
patient whose skin test was strongly posi- 
tive for ragweed recalled that at the age 
of 6 he had lost his brother in a hay 
field where the brother remained all night 
before he was found. During the analysis 
the memory' of this incident was fre- 
quently accompanied by severe wheezing. 
Other patients who showed marked hy- 
persensitivity to cat hair also dreamed 
frequently of temptation situations in 
which the temptation was symbolized 
by a cat. Still another patient who ex- 
pressed a violent conscious resentment 
of children displaced the greater part of 
her normal maternal interest upon cats 
and upon test developed an extreme 
allergic reaction to cat hair. 

Finally, in a number of patients as a 
result of analytic therapy the asthmatic 
attacks were greatly relieved and we 
could observe during the analytic sessions 
the gradual replacement of the asthmatic 
attacks, by crying and then by a diminu- 
tion of the fear of sexual temptation 

One patient who had previously shown 
a marked sensitivity to horse dander and 
in whom horses regularly elicited attacks 
of asthma later became able to ride horse- 
back without any trace of asthma 

All these observations would suggest 
that psychological and allergic factors 
probably stand in a somewhat comple- 
mentary relationship to each other in the 
etiology of bronchial asthma, that in some 
cases asthma attacks may be precipitated 
by allergic factors alone, in others by 
emotional factors alone and that in still 
other cases cooperation of allergic and 
emotional factors may be necessary to 
produce the attacks. 
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THE PSYC3HIG COMPONENT IN CARDIAC, DIABETIC 
AND FRACTURE PATIENTS 

By Joseph C. Hughes, M.D 


Dunbar and her associates^® in an 
analysis o£ 1200 cases of cardiac, dia- 
betic and fracture patients stress that the 
best care for the chronically ill is not 
always provision for special care, relief 
from responsibility and a restricted 
regime. They state that in their ex- 
perience they have observed many pa- 
tients who have been handicapped in 
their recovery from organic illness by 
such procedures because the ps}'chic and 
not the somatic factor was primarily re- 
sponsible for the prolonged duration of 
the illness. 

Psychic factors pla 3 'ed important roles 
in 79 per cent of their patients. As these 
authors point out the development of 
the habit for chronic illness in cases of 
heart disease, diabetes, fractures and 
( )ther prolonged illness depends upon the 
patient’s personalih and the effectueness 
of the physician in appreciating his pa- 
tient’s ])s\chol<)gK'aI iiiotu ati( Ills 'I'hese 
psychological factors will be apparent 
to the ph\ Milan if he looks for them, 
at the tune of the hi st examination Tliey 


can be estimated by observing the pa- 
tient’s attitude and reactions to himself, 
others to his illness and to life in gen- 
eral. More specific information can be 
had by noting from the patient’s own 
description of himself of the role played 
in his illness by anger, resentment, im- 
pulsiveness, ideas of guilt, punishment, 
love, hatred, aggressiveness, etc. 

Once the physician has a knowledge of 
his patient’s personality, the management 
of his illness should be directed in a 
manner to avoid either excessive spoil- 
ing or severity in order to avoid the 
occurrence of unfavorable impulsive be- 
havior on the patient’s part Second, 
if the patient has neurotic traits these 
should be treated as well as his physical 
illness. Third, an attempt should be 
made to prevent the development of re- 
jiressed feelings in the patient by per- 
mitting him to discuss his ideas. Fourth, 
the patient's emotional interests should 
he kept centered on the idea of being 
well. 


TREATMENT IN THE PSYCHONEUROSES 

By Lons TT Twyeffort, M D 


General Psychotherapy 

Mthougli the “obsessive-ruminative 
tension states,” when fulh’ develo])ed, 
prmide some of the most difficult psy- 
chiatric problems m terms of alleviation 
or cure, considerable amelioration or 
relief may be brought about when these 
tendencies are checked earlier, before 
their full-blown symptoms bring these 
patients to consult the psychiatrist. Some 
of the simpler forms of therapy which 


ma) be of help m some of these cases 
are set forth in a comprehensive ap- 
proach to the subject by L F. Woolley.-® 
Psychogenic disorders in childhood 
frequently simulate organic disease and 
often lead to unfoi tunate mistaken diag- 
noses W. A Hawke- ^ reviews 12 cases 
of this kind, and sets forth briefly the 
etiological factors of psychogenic import 
which may give rise to these conditions 
He lists methods of investigation which 
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lend themselves to the general practice 
or hospital milieu and discusses very 
practical modes of therapy. Among the 
more important contributory psychogenic 
factors in such cases are the following: 
(1) Difficulties in school adjustment 
rarely secondary to intellectual inade- 
quacy; (2) specific reading difficulties; 
(3) unstable parents unable to handle 
the problem presented by the child at 
home because of their own emotional 
immaturity; (4) mismanagement of the 
illness because of the constant attention 
of oversohcitous parents which engenders 
bitterness m the child. In most cases 
the physical symptoms are the physio- 
logical expression of the strain associated 
with the undesirable situation 

“Industrial or Occupational Neu- 
roses” — M. Culpin^^ maintains that in- 
dividuals with so-called “occupational 
neuroses” (e. g., writer’s cramp; miner’s 
nystagmus, etc.) often show many other 
neurotic symptoms and trends if ade- 
quately studied With reference to 
“miner’s nystagmus” in particular, he 
feels that the presence and degree of 
Oscillation IS wrongly insisted upon as a 
diagnostic criterion of incapacity since 
oscillation itself may cease and other as- 
sociated symptoms remain or become 
aggravated. In certain coal mines as 
high as 35 per cent of the workmen using 
safety-lamps may show oscillation of the 
eyeballs but as a rule are unaware of 
it and make no complaint ('Cause • prob- 
ably jihysiological. due to exposure to 
illumination below that necessary for 
foveal vision) According to statistics, 
only about 1 of this 35 per cent will com- 
plain of symjitoms “The ciuestion is 
never asked why the other 34 escape 
trouble ” In the “traumatic neuroses” 
of industry “grant of compensation with- 
out adequate understanding of the pa- 
tient’s condition is almost invariably 
to his disadvantage We must 


beware of easy acceptance of the belief 
that such cases . . . recover when a final 
settlement is made.” The author quotes 
Halliday as pointing out that an analysis 
of initial diagnoses in incapacitated in- 
sured workers reveals only 2 per cent 
of such individuals diagnosed as psy- 
choneuroses, whereas an examination of 
1(X)0 people drawing sickness benefits 
reveals the incidence of psychoneurotic 
disabilities at 33 per cent. Alention is 
also made of the marked correlation be- 
tween neurotic trends in workers and 
their tendency toward excessive acci- 
dents. Recent statistics tend to show 
tliat industrial accidents are not so much 
a matter of chance as was formerly be- 
lieved. T. A. Ross-^ is inclined to feel 
that “it may be stated with confidence 
that there are no ‘traumatic neuroses 
there are only compensation neuroses 
with trauma in the history.” As he sug- 
gests. there are no “traumatic neuroses” 
after hunting or skiing accidents in which 
there is no question of compensation 
The physician should warn a patient con- 
templating the seeking of damages that 
the anxieties inseparable from litigation, 
wnll probably of themselves bring on dis- 
turbing symiitoms, and that worry over 
the constant jiostponement of settlement 
is liable to keep him ill As Ross points 
out, under the present industrial set-up 
in which work is frequently laborious 
and distasteful, and sickness insurance 
compulsor_\ , illness may be made too 
easy and the patient then dreads return- 
ing to the job This dread is less bal- 
anced b> the fear of starvation than it 
was in former days Therefore neuroses 
can be added to physical disease 

Special Forms of Therapy 

Group Therapy — The results and 
problems of group psychotherap} is dis- 
cussed in stimulating fashion by P 
Schilder He is inclined to feel that 
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some patients do better under such man- 
agement than when seen individually. 
In such a setting the patient seems nearer 
to reality, since the emotional interplay 
is between him and a group, rather than 
between him and a single person — ^the 
therapist. 

An outline of psychotherapeutic pro- 
cedures which lend themselves readily 
to the handling of neurotic patients in 
general practice is set forth by J. L. 
McCartney.2® Special reference in this 
article is made to the judicious use of 
hypnosis in certain cases. 

Shock Therapy — With the encourag- 
ing results which have been reported 
over the past 4 years in shock therapy 
applied to the psychoses, it is but natural 
that such a therapeutic weapon should 
have also been tested in the treatment 
of the se\ erer neuroses Shapiro and 
Freeman- '' report a senes of 30 cases 
of psychoneuroses treated chiefly with 
metrazol, though a few of the patients 
received insulin. In tins series there 
v\ere 7 cases of obsessive-compulsive 
('ps}chasthenia), 6 anxiety neuroses, 7 
reactue depressions, 5 conversion hys- 
teria^ and 3 cases of clironic hyperten- 
sion The following result is claimed 
Recovery, 15; improvement, 9; failure, 
() The authors do not claim any alter- 
ation in the personality of these patients, 
nor the elimination of the situational or 
emotional difficulties “But in the ma- 
jority of cases after from 3 to 10 con- 
vulsions the patients no longer suffer 
from the complaints that brought them 
to the physician ” The chief therapeutic 
result seems to be a relief of tension fol- 
low ed by the disappearance of secondary 
phenomena such as obsessive thinking, 
fear, insomnia, hysterical palsies, etc. 
Freed of emotional tension, these individ- 
uals are subsequently able to adopt a 
more rational attitude toward their prob- 
lems and to make better use of their 


own capacities in working out more 
satisfactory life readjustments. These 
workers recommend that probing after 
treatment be avoided. Sagebiel^'^ reports 
a series of 7 cases of severe neuroses 
similarly treated, who had failed to re- 
spond to any previous therapy. As a 
group these neurotics seemed more re- 
sistant to the convulsive reaction of met- 
razol than a comparable series of psy- 
chotic patients. The following results 
were claimed: 1, complete remission; 4, 
partial remissions ; while 2 cases showed 
no improvement. Sagebiel believes that 
the effective factor in this form of ther- 
apy resides in the production of “an 
artificial, controlled death threat” di- 
rected at the “primitive centers of the 
selfpreservative instinct which dislodges 
the individual’s interest from their for- 
mer somatic or psychic overpreoccupa- 
tion ” He also feels that this form of 
therapy may act principally “as a pow- 
erful method of suggestion,” which never- 
theless brings about certain definite 
changes in the personality, possibly be- 
cause the primitive instinctual drives 
are thus further compelled to respect 
accejited social standards 

111 a comprehensive review of the 
treatment of insomnia, L. J. Karnosh-® 
mentions various pharmacological pro- 
cedures which may act as useful adjuncts 
in treating sleeplessness m p.sychoneu- 
rotic states Though, as the author states 
“a mental aeration is far more valuable 
than a sedative,” the use of certain of 
the newer vitamin preparations have been 
helpful in relieving neurotic insomnia 
He mentions the quieting effects of the 
hypodermic injection of % grain (10 
mg.) of crystalline vitamin Bx every 
other day and the oral administration of 
2% drams (10 Gm ) of brewer’s yeast 
every day. Large doses of ascorbic acid 
are also said to yield gratifying results 
The dosage suggested is from 15 to 45 
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grams (1 to 3 Gmj of l-cevitamic acid 
daily. Also, “in view of the propensity 
of old people to deficiency diseases, mas- 
sive doses of vitamin and C should 
be given to stave off the insomnia inci- 
dental to cerebral arteriosclerosis and to 
senile decay.” E. L. Richards, in con- 
sidering the psychiatric aspect of vita- 
mins, emphasizes the fact that vitamin 
Ba (a flavine), apparently acts as an 
enzyme of internal respiration, the lack 
of which may lead to anoxemia of brain 
tissue For this reason the administration 
of vitamin B complex may be indicated. 
The Bi component is essential to the 
utilization of glucose by brain tissue. 
(Bi, thiamine, is the antineuritic, anti- 
beriberi, heat-labile fraction of vitamin 
B which is found in yeast, unpolished 
rice or bran ) 

Various Pharmacological Aids — 
Stressing the fact that the physiological 
causes as well as the fundamental psy- 
chological factors must be recognized in 
psychoneurotic states, W. J Kerr, et 
al lists various adjuvants in the treat- 
ment of anxiety syndromes These work- 
ers suggest various means of experi- 
mentally producing or intensifying the 
symptoms by simple pharmacological 
procedures and then temporarily elim- 
inating them by other simple physiologi- 
cal means “The physiologic mechanism 
can be proved by reproduction of the 
symptoms and the patient’s confidence 
thus gained. There is then no necessity 
of telling the patient that he is ‘just 
nervous ’ ” The next step consists in 
helping the patient to recognize the re- 
lation of his emotional conflicts to his 
physical symptoms Thus, when a pa- 
tient presents a hyperventilation syn- 
drome it is suggested that he be in- 
structed to overventilate (usually less 
than 3 minutes) until some of his custo- 
mary symptoms reappear. He is then 
made to overbreathe air to which 2 to 5 


per cent of carbon dioxide has been 
added, as a result of which the untoward 
symptoms are usually relieved in a half 
minute. In some patients hyperventila- 
tion is reduced by teaching them to 
breathe abdominally and also may be 
helped by the administration of am- 
monium chloride (up to 45 to 90 
grains — 3 to 6 Gm.) daily m divided 
doses to help bring about a relative state 
of acidosis. Dilute HCl in small doses 
and an acidifying diet may help. Never- 
theless the removal through psychother- 
apy of the cause of the anxiety should 
receive primary emphasis. These adju- 
vants to therapy may also be of help m 
the handling of “effort syndrome.” Cer- 
tain members of the atropine series may 
prove especially useful in the treatment 
of spastic colon frequently encountered 
m the anxiety states. The new synthetic 
drug “Transentin” may here prove ef- 
fective. Nevertheless the authors stress 
that spastic colon is rarely found in indi- 
viduals with normal psychological ad- 
justment. The prescribing of dietary 
measures in such cases is therefore not 
directed at the fundamental pathology 
J. F Quinlan^^ discusses the contribu- 
tory physiological role which hypogly- 
cemia may play in bringing about anxiety 
states, as well as the fact that mental 
states in which anxiety or apathy are 
prominent features may in themselves 
contribute to the appearance of low blood 
sugar levels. Such low levels may be the 
result of emotionally induced faulty ab- 
sorption through the gastrointestinal 
tract. For these reasons the exact blood 
sugar status of all anxiety patients should 
be determined. Since chronic low blood 
sugar levels may result in defective chol- 
esterol catabolism, the direct final result 
may be in the nature of arteriosclerotic 
changes and other visceral alterations 
seen in the various degenerative diseases. 
Thus the correction of low blood sugar 
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levels in chronic anxiety states becomes 
a matter of especial importance. 


SKIN 

In discussing the role of emotional 
factors in pruriginous lesions^ H. Kel- 
man and H. Field^^ emphasize that ‘a 
skin disease, or in fact any disease, can- 
not be considered apart from the patient 
who suffers from it ” Emphasizing that 
the skin acts as an organ of emotional 
expression, they review in detail 3 cases 
of eczema of a pruriginous nature and 
place emphasis on etiological factors of 
an emotional nature which as long as 
they were unappreciated made for lack 
of therapeutic success m the handling of 
these cases. The method of approach 
to the patient who may be unwilling to 
see the need of psychotherapy in his 
case IS discussed 


ASTHMA 

\ senes of 50 cases of bronchial 
asthma lias been studied in detail b} 
\ T McDermott and Stanlec Cohb*^* 
from hotli a inedicMl <ind ]jsychi<itric ap- 
proach C omplete protocols are given 
These cases were takcai from an allerg} 
clmic without selection and interviewed 
ps} chiatncall} Se\ entv -h )ur per cent 
seemed to ha\e a definite emotional com- 
ponent hack of their astlimatic attacks 
Thirty of the patients sliowed neurotic 
traits, usuall} of a com])ulsivc character 
Of the neurotic group only about 20 
per cent had been helped by drugs and 
biological products 

As the result of a survey of 24 cases 
with bronchial asthma who have been 
psychoanalyzed, T. M, French^*^ dis- 
cusses the specific common character- 
istics of the emotional situations which 
seem to precipitate the attacks. A com- 
mon finding is a conflict engendered by 


the individual being exposed to a tempta- 
tion which would estrange the patient 
from a parental figure, usually the 
mother, exposing the person to the po- 
tentiality of losing the parent’s love. 
The nature of the situation is frequently 
a sexual temptation. In these patients 
nocturnal attacks are frequently precipi- 
tated by a dream centering around con- 
flict between an acute temptation and 
coincidental fear of losing the parent’s 
love In several cases the analyses sug- 
gested that sexual temptation rather than 
actual indulgence in forbidden sexual 
gratification precipitated the attack — f. e,, 
the element of indecision as against the 
overt accomplishment Other factors, be- 
sides sexual temptation, which seem to 
precipitate attacks were the birth of 
younger siblings, or the discovery of the 
mother being pregnant — situations which 
were interpreted by the patient as threats 
of loss of the mother’s love. Several of 
the male patients had continued sleeping 
m the mother s bed until after puberty. 

Unconscuius defense mechanisms which 
seemed at work during symptom-free 
periods were as follows In younger pa- 
tients attem])ts at being jiarticiilarly good 
children, efforts to use sickness and 
suffering as a means to regain the s>m- 
patln and affection of tlie parents (to 
assuage the guilt feelings) ; occasionally 
the child may use the asthma attacks 
themse]\es to regain the motlicr’s love 
The central conflict seems to center 
definitely around an attempted solution 
of the oedipus situation, and the precipi- 
tating factor is not connected with the 
actual fact of separation from the mother, 
but with the indecision and conflict be- 
tw'een the urge to cling and the need to 
separate In some of these cases the 
substances to which the patients were 
allergically hypersensitive also played a 
significant role in the psychological ma- 
terial, the appearance of which psycho- 
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logical material would at times in itself 
precipitate an attack. In a number of 
these patients the asthma attacks were 
greatly relieved by psychoanalysis with 
no other coincidental therapy. The au- 
thor concludes that some cases of bron- 
chial asthma may be precipitated by 
allergic factors alone, others by emo- 
tional factors alone, and in still other 
cases both factors may cooperate. 

In discussing the emotional component 
in bronchial asthma, C. H. Eyermann^® 
emphasizes the psychic influence in some 
of these cases and brings attention to the 
interesting findings in pneumographic 
records of the relation of mental to 
respiratory functions He would be in- 
clined to view bronchial asthma as “a 
reaction pattern which can be activated 
by many kinds of stimuli along facilitated 
pathway.s ” In these cases he is of the 
opinion that psychotherapy “mostly as 
persuasion and suggestion, will help, not 
m the sense that it removes the cause 
but rather as ]iart of a reeducational 
program The allurement of the allergen 
should not cause us to forget the patient, 
for the psychotherapeutic plan depends 
upon what kind of a patient has the dis- 
ease ” 


CARDIOVASCULAR SYSTEM 

A review of much of the recent litera- 
ture on “Cardiovascular Neurosis” is 
presented by J. L Caughey, Jr.^® He 
is inclined to view this clinical entity 
as a “syndrome arising from compli- 
cated alterations in the total personality 
of the patient ” Only careful clinical and 
laboratory study permits its separation 
m terms of physiological manifestations 
from those of actual organic disease In 
many patients the symptoms appear to 
have been “precipitated or perpetuated 
by faulty medical supervision of the diffi- 
cult problems involved ” A considerable 


part of treatment involves “a recondi- 
tioning of the individual’s interpretation 
of, and response to, afferent visceral im- 
pulses.” This syndrome may frequently 
coexist with actual organic heart disease. 
Various tests which help in the estab- 
lishment of the differential diagnosis are 
discussed. 

Specific Character Traits in Indi- 
viduals with Cardiovascular Symp- 
toms — Interesting findings along specific 
character trends or personality patterns 
are stressed in F. Dunbar’s^'^ detailed an- 
alytical study of a large number of pa- 
tients suffering from essential hyper- 
tension, "rheumatism” and coronary 
disease Chronically pent-up emotions of 
fear and resentment figure extensively in 
the personality study of cardiovascular 
cases The characteristic psychological 
defense of this group of patients seems to 
reveal itself dramatically in variations in 
the degree and type of muscle-tension. 
More specifically, this author refers to 
muscle tension as “a borderline between 
instinct and outer world, restraining ag- 
gressive action towards the latter and 
binding vegetative energy ’’ In patients 
witli cardiovascular diseases there is fre- 
quent evidence of generalized smooth 
muscle spasm This condition of general- 
ized tension may escape attention be- 
cause sucli individuals frequently give 
the external appearance of quiet control 
Ps}'choana]_vsis of these individuals usu- 
ally reveals that they are likely to deny 
that they are “nervous,” partly because 
they are universally afraid of their re- 
pressed aggressive impulses which only 
become clear on analysis The large 
cardiovascular material studied fe.xclu- 
sive of cardiovascular syphilis, subacute 
bacterial endocarditis and congenital le- 
sions) presented rather specific differen- 
tiated peronality patterns and uncon- 
scious reaction trends depending upon 
w'hether the presenting syndrome was 
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being characterized chiefly by: (a) Hy- 
pertension; (&) exaggerated dyspnea and 
palpitations, (c) marked pain (i- an- 
ginal ; ii - joint pains). 

(a) Hypertensive Syndrome — Pcf- 
sonality trends as shown by psychoan- 
alysis — Exterior behavior characterized 
by a considerable degree of self-con- 
trol and reserve. Few outspoken neu- 
rotic symptoms. Existence of suppressed 
chronic rage as revealed by temper tan- 
trums in childhood with the emotion of 
anger later completely repressed or ex- 
pressed in less obvious acts of rebel- 
lion. Opposite characteristics (placidness, 
calm exterior, etc ) seem to develop on 
a defense basis, coupled with marked 
submission to authority. There is also 
marked conflict with overpassive tend- 
encies and neither the submissiveness 
nor the hostility are given adequate ex- 
pression. As the result, these individuals 
are always tense Analysis is said to 
greatly lessen the tension As the under- 
lying conflict is brought up and worked 
through, the defense mechanisms are no 
longer necessary and in a number of 
cases tlie high blood pressure has re- 
turned to normal 

{h) Syndrome Characterized by 
Dyspnea and Palpitation — Findings 
during analysis ' ‘M\eudo-hereditary’’ 
factor very important e\en in patients 
with actual organic lesion, many of the 
patients giving a history of childhood 
propinquity to cardiac relatnes Diseases 
of childhood often play an important 
role here in giMiig ps\cliologicaI promi- 
nence to certain types of symptoms. Fre- 
quent unconscious tendency to identifica- 
tion with the mother, and attitude 
toward parent is one of submission Often 
associated dreams of smothering. Exist- 
ence of claustrophobia. As with the 
hypertensive group symptomatic relief 
is sometimes readily brought about by 
superficial psychotherapy in these cases 


Also, poor sexual hygiene frequently 
adds a marked element of anxiety neu- 
rosis in these individuals which is also 
amenable to psychotherapy. 

( c) Syndrome Characterized by 
Joint Pains — Recurrent findings in the 
psychoanalyses of these individuals are 
as follows : A tendency to symbolization 
of the sites of pain; rather typical fan- 
tasy life, — the focal conflict relating to 
the sexual role : Conflicts over masturba- 
tion ; fear of mutilation or death as pun- 
ishment therefor, conflict over sexual 
role (the girls being inclined towards 
tomboyishness, the boys towards pas- 
sivity). Their somatic symptoms seem 
to have a psychic meaning, — are inca- 
pacitating and of a punitive nature 
{d) Syndrome Characterized by 
Anginal Pains — Whether the patients 
suffer from coronary disease or from 
pseudo-angina the unconscious attitudes 
are markedly related to repressed hostility 
expressing itself somatically in vascular 
and muscular s]iasms In addition, the 
unconscious trends also center around a 
prominent sense of guilt and a tendency 
toward self-punishment On a more 
superficial level these individuals show 
a tendency to hold grudges, to enjoy 
revenge and their dreams are frequently 
replete with hostile themes. Through 
])sych()anal\ sis many of the cases studied 
have been enabled to work through the 
basic conflicts with a resulting relief in 
the disturbance in muscle tension with 
coincident marked improvement of symp- 
tomatology In a number of cardiovas- 
cular cases tending toward decompensa- 
tion, the frequency of such decompensated 
states has been greatly reduced 


‘^ESSENTIAL’^ HYPERTENSION 

The present conception of '^essential 
hypertension'* has been thoroughly re- 
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viewed by L. N. Katz and L. Leiter®* 
in a detailed correlation of present day 
psysiological and clinical knowledge of 
this disease picture. “To neglect the fact 
that patients with high blood pressure 
have mental conflicts and emotions” is as 
serious an error as to ignore the physio- 
logical aspects of blood pressure control. 
In our ignorance of the true etiology of 
this condition treatment becomes a diffi- 
cult matter as there is “so little known 
or understood of what is to be treated.” 
Various therapies have been invoked 
from time to time: Dietary treatment; 
general hygienic measures; surgical de- 
nervation of the kidneys ; splanchnec- 
tomy or thoracicolumbar sympathectomy. 
Recent attempts to approach this syn- 
drome from a psychological viewpoint 
via psychoanalysis have suggested the 
presence of unresolved emotional con- 
flicts, which when treated have been 
followed by clear-cut clinical improve- 
ment 

F. Alexander’^'** in outlining a tentative 
hypothesis concerning the emotional fac- 
tors in essential hypertension, points out 
that the conclusion of most authors is 
to the effect that whatever organic find- 
ings appear m long-standing cases are 
in the nature of secondary changes pro- 
duced by the hypertension rather than 
determining its development “In dis- 
cussing the problem of etiology, it is im- 
portant to differentiate between mechan- 
isms and causes ” The neurogenic and 
the humoral theories of the increased 
arterial tonus are not contradictory. They 
are to be considered merely intermediary 
mechanisms and not etiological The in- 
fluence of acute emotions upon the blood 
pressure has long been established as a 
clinical fact Intensive psychoanalytical 
study of the series of patients with essen- 
tial hypertension strongly suggests that 
“chronic, inhibited, aggressive hostile 
impulses . . have a specific influence 


upon the fluctuation of the blood pres- 
sure” of these individuals. These studies 
further strongly suggest that such pa- 
tients have “a characteristic psychody- 
namic structure” consisting of “a very 
pronounced conflict between passive, de- 
pendent, feminine, deceptive tendencies 
and overcompensatory, competitive, ag- 
gressive hostile impulses which lead to 
fear and increase a flight from competi- 
tion towards the passive, dependent at- 
titude.” Although this vicious circle is 
a common central emotional conflict in 
a large number of neurotic individuals 
with normal blood pressure, yet this nu- 
clear complex in the hypertensive indi- 
vidual differs principally in his “inability 
to receive freely either one of the oppos- 
ing tendencies.” He can neither “accept 
his passive, dependent attitude nor freely 
express his hostile impulses.” “Our as- 
sumption is that a chronic inhibited rage 
may lead to a chronic elevation of 
the blood pressure ” These anal3h:ical in- 
vestigations are still too recent to permit 
any definite evaluation of underlying 
therapeutic possibilities. Nevertheless, 
the successful result in lowering the 
blood pressure, in some cases to normal, 
suggests that the psychoanalytic method 
may offer definite therapeutic possibili- 
ties “during the early fluctuating phase” 
before pathological vascular changes ap- 
pear E. Weiss'**^ has presented a com- 
prehensive review of recent advances in 
the pathogenesis and treatment of hyper- 
tension. Considerable emphasis is placed 
upon the suggested psychic factors and 
suggestions are advanced for the practi- 
cal handling of these cases in general 
practice "We are too little concerned 
with tlie emotional life, which may hold 
the key to the satisfactory management 
of the hypertensive patient ” 

The common psychological features of 
7 cases of essential hypertension treated 
by extensive ps\ choanalysis are recorded 
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by L. J. Saul.^^’ These center around 
typical subconscious attitudes brought 
to light as the result of analysis. The 
characteristic picture, expressed in psy- 
choanalytical terminology is as fol- 
lows. Early in childhood the patient 
showed marked submissiveness towards 
the mother, transferred later in male 
patients to the father, thus making for 
a submissive situation against which the 
patient later was in constant hostile, un- 
successful rebellion. The other mam re- 
action to the mother, seen in all cases, 
was the “oral, dependent attachment to 
her which formed part of the submissive- 
ness and was rebelled against, but which, 
when not satisfied, due to both external 
thwarting and internal inhibition (guilt, 
pride, ambition, and narcissism) led to 
chronic rage at the frustration ” A sec- 
ond important similarity was the “marked 
inhibition of heterosexuality, although in- 
dulged to some extent despite anxiety.” 
The third important similarity centers 
around the “status of the hostilities” — ■ 
the gentle exterior covering over intense 
hostility, very much inhibited but close 
t(.) coiistiousness, and neither adequately 
exjiressed nor adequately repressed or 
bound by any organized neurosis The 
central theme centers around an “ina- 
bililv to accept and satisfi ciiJici the 
])assi\e, dependent wishes or the hostile 
inqnilses, so that these individuals are 
neither weak and dependent nor ag- 
gressively hostile but are blocked in both 
directions During piTiods wdieii either 
trend was more satisfied, the blood pres- 
sure of these patients was markedly 
lower 

As L. J. SauD“ also points out, a 
controlled senes of cases with the same 
submissiveness conflict but no essential 
hypertension “were found to handle the 
conflict in other w’ays, such as accepting 
or overcompensating for the submissive- 
ness, or escaping it successfully ” 


In view of the rather extensive litera 
ture centering around specific surgical 
procedures aimed at lessening the blood 
pressure level in cases of “essential” 
hypertension, the appraisal by I. F, 
Vohni and N. Flaxman"^^ of the effect 
of nonspecific surgical measures {e.g., 
hysterectomy, prostatectomy, cholecystec- 
tomy, etc ) in the presence of essential 
hypertension, are interesting These work- 
ers conclude that the symptomatic relief 
and the reduction in blood pressure re- 
sulting from these underlying nonspecific 
surgical measures “are sometimes better 
than those obtained by specific proced- 
ures.” The evidence presented justifies 
some doubt concerning the indication for 
and result of specific surgical interven- 
tion. The duration of the symptom-free 
stage in this senes of 27 cases average 
3% years. 


GASTROINTESTINAL TRACT 

Review'ing the nervous relationships 
of the gastrointestinal tract, F Ken- 
nedy*'* lays considerable emphasis on the 
role which emotional stress may play 
m organic disturbances of the alimentary 
canal As the result of cortical or psychic 
mtlueiices the parasynpathetic a]:)paratus 
may be adversely affected “\\gus stim- 
ulation will cause increased motility and 
secretion, whereas sympathetic stimula- 
lion gives the reverse effect ” Quoting 
Cushing he remarks, “The functional re- 
lease of the vagus from paralysis of the 
antagonistic sympathetic fibers leads to 
hypersecretion, hyperchlorhydna, hyper- 
motility and hypertonicity, especially 
marked m the pyloric segments ” There 
may also be “accompanying local spasms 
of the terminal blood vessels, small areas 
of ischemia or hemorrhagic infarction” 
which may eventually leave the over- 
lying mucosa exposed to the digestive 
effects of the individual’s own hyperacid 
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juices. This is a possible mechanism in 
the formation of peptic ulcer, — emotional 
factors thus forming a significant link in 
the long chain of indirect cause and 
effect. The role of altered digestion, pos- 
sibly on an emotional basis, with con- 
sequent faulty assimilation must not be 
overlooked as one possible origin of 
certain avitaminotic states. 

W. C. Alvarez^ ^ points the way to- 
ward a better understanding of func- 
tional disturbances of digestion when he 
advises gastroenterologists to see their 
patients “as human beings in their set- 
ting at home and in the office.” As this 
author warns, recognition that a patient’s 
complaints are functional is not enough. 
The internist “must go further with his 
study until he knows what type of func- 
tional trouble is present and what is the 
cause.” 

Although gastrointestinal symptoms 
may in many instances be emotionally 
conditioned or may arise from lesions 
within the intestinal tract, the etiological 
factor of forces outside of the digestive 
tract must not be overlooked. H. Gauss'*® 
lays stress upon the fact that such symp- 
toms in some instances may result from 
disease within the brain, — expanding in- 
tracranial lesions, epilepsy, migraine, 
syfihilis Intracranial pathology may re- 
sult in chronic dyspepsia, acute parox- 
} smal attacks of pain, or in the pejitic 
ulcer syndrome but none of these signs 
is m itself jiathognomonic of the etiologi- 
cal source of the disorder. E. G Bill- 
ings'^'^ commenting upon the experience 
of a large gastrointestinal out-patient de- 
p.irtment, states that over half of the pa- 
tients seen show no demonstrable gastro- 
intestinal or central nervous system 
disease He would look upon the ab- 
normal motility and secretory phenomena 
as personality protests against the stresses 
and strains of life, and as being psycho- 
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logically determined by the personality 
or the environmental situation. 

In reviewing the histopathological 
changes of the nervous system in cases 
of peptic ulcer. A. R. Vonderahe*^ con- 
cludes that the nervous system usually 
shows characteristic lesions once a severe 
ulcer is established He feels that many 
of the characteristic symptoms of ad- 
vanced peptic ulcer cases (e. ff , ascend- 
ing pulse rate) may result from punctate 
hemorrhages of the dorsal motor neu- 
cleus implicating the cardiac neurons 
He would thus explain many of the 
symptomatic sequelae following severe 
ulcer as depending on injury of para- 
sympathetic centers in the dorsal vagal 
motor nucleus, as w'ell as in centers 
in the thalamus and hypothalamic areas 

Mucous Colitis 

B. V White, Stanley Cobb, C. M 
Jones'^ ^ have presented in monograph 
form their combined medical and psy- 
chiatric studies of 60 cases of mucous 
colitis In addition to an extensive clinical 
discussion of this syndrome the experi- 
mental production of lesions is reviewed, 
the psychological considerations are pre- 
sented in detail with adequate and exten- 
sive case histones, the personality factors 
evaluated and therapy discussed espe- 
cially in terms of the newer psychological 
implications As their thesis they con- 
clude that mucous colitis “is a physio- 
logical disorder of the colon brought 
about through the action of the parasym- 
pathetic nervous system and that libera- 
tion of cholinergic substances accounts 
for the lesions ” In addition to cer- 
tain physiological and pathological states 
which seem to predispose the individual 
to develop the localized lesions of this 
condition, the authors feel that the com- 
moner source of parasympathetic over- 
stimulation is emotional tension. Certain 
specific characteristics of the personality 
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seem to predispose to this development 
of tension, — "over conscientiousness, de- 
pendence upon the opinion of others and 
sensitivity.” Such traits lead to the de- 
velopment of ready anxiety when situa- 
tions arise in which the individual is open 
to criticism as well as to feelings of guilt. 
Such people also readily develop extreme 
degrees of resentment. “The 3 emotions, 
anxiety, guilt and resentment, are those 
most commonly associated with tension 
in patients with mucous colitis ” In addi- 
tion, these individuals tend toward ob- 
sessive methods of thought which enhance 
their constant preoccupation with their 
problems. Though fear ordinarily acti- 
vates the sympathetic system and anger 
more readily excites the parasympathetic 
system, when both these emotions were 
present, resentment seemed the more 
prominent. As a therapeutic program 
helpful in the majority of instances the 
authors have formulated the following ap- 
proach : ( 1 ) The establishment of rap- 
port — “m no group of patients is this 
more important ” (2) A meticulously 
careful history (3) Establishment of the 
diagnosis beyond doubt. (4) Explain to 
the patient that his symptoms are due 
to (jvcre.xcitabilit}' rather than to torpor 
of the bowel, desensitizing the patient 
simultaneously from his customary laxa- 
tive habit (5) Outlining the various fac- 
tors physical and emotional which in- 
crease the irritability, spasm and mucous 
secretion of the intestines ( 6) Establish- 
ing a daily program of activities which 
will minimize undesirable factors. (7) 
Importance in regularity in bowel move- 
ment must be minimized (8) The role 
of tension m aggravating the disorder 
must be emphasized, — often illustrating 
with examples of other patient’s experi- 
ences. (9) Having unearthed the cause 
of the patient’s tension, the use of vari- 
ous psychotherapeutic technics are avail- 


able to give the patient true insight. 
In addition social service adjustment and 
“reassurance and transference psychol- 
ogy” may be of help. 

E. G. Wakefield and C. W. Mayo^o 
again emphasize how cure in functional 
disorders of the colon is “not to be 
sought merely in certain dietary rear- 
rangements or in merely treating the 
colitis” but that success lies in attempts 
to control scientifically the adverse so- 
cial factors. 

Anorexia Nervosa 

R F. Farquharson and H. H. Hy- 
land^ ^ characterize this illness as a meta- 
bolic disorder of psychological origin. In 
their survey of 8 cases they place empha- 
sis on “the typical syndrome of emacia- 
tion, amenorrhea, low basal metabolic 
rate, low blood pressure and often rather 
low fasting blood sugar values with flat 
sugar tolerance curve ” This syndrome 
develops as a result of an underlying 
mental conflict most often during the 
unstable period of adolescence “most com- 
monly m intelligent girls whose emo- 
tional constitution and autonomic nerv- 
ous control are unstable ” They state 
that there is no spc‘cific endocrine ther- 
apy for this condition and that reported 
responses to such medicatioii is usually 
the result of its suggestive effect upon 
tlie hysterical nature Actually, perma- 
nent results are more likely if no arti- 
ficial aids are em])lo\ed 

Differential diagnosis includes wasting 
diseases such as tuberculosis or malig- 
nancy Addison’s disease is differentiated 
therefrom by its characteristic weakness, 
pigmentation, episodes of nausea and 
vomiting, and low blood sodium In 
those conditions blood pressure may be 
low. In the addisonian syndrome there 
is no related fundamental psychologic 
disturbance and anorexia is not constant 



PSYCHIATRY 


337 


feature. Differentiation from Simmonds’ 
disease (extreme insufficiency of the an- 
terior lobe of the pituitary gland) is more 
difficult. Superficially the syndromes re- 
semble each other, in both there is strik- 
ing emaciation, amenorrhea, lowered 
basal metabolic rate, altered sugar toler- 
ance, low temperature and psychological 
changes. By contrast, Simmonds’ disease 
occurs more commonly m adult women 
who have had several children and who 
previously enjoyed good health. It may 
follow subsequent to a difficult labor 
which has been associated with some 
complication. Or it may follow invasion 
or destruction of the anterior pituitary 
lobe. Also there is absence of any pre- 
existing psychoneurotic trend or of any 
precipitating emotional factor. The ap- 
pearance of senility is more marked m 
Simnionds* disease and its amenorrhea 
IS associated with loss of sexual func- 
tion, of secondary sexual characteristics 
(loss of axillary and pubic hair; atrophy 
of the sexual organs). Furthermore the 
basal metabolic rate may be lower than 
in anorexia nervosa and because of the 
<issociated underfunction of the thyroid 
gland there may be response to thyroid 
medication, whereas in anorexia nervosa 
such response usually does not occur be- 
cause the low'ered basal metabolic rate 
IS second<ir\ to emaciation The blood 
sugar is usually lower and moderately 
severe anemia coexists, a rare finding 
m anorexia nervosa The mental status 
IS striking In Simmonds' disease the 
[latient being dull and apathetic and 
sliowmg gross changes in personality, 
v\hile m anorexia nervosa the indnidual 
IS generally quick, alert, restless, but may 
become 'hvillful, sensitive, impulsive and 
hysterical ” The characteristic pathologic 
change in Simmonds’ disease is an al- 
most complete destruction of the anterior 
lobe of the pituitary gland with secon- 


dary atrophic changes in other endocrine 
glands, viscera and skin. 

Treatment — (1) The aim of treat- 
ment should be to change the attitude 
of the patient toward food; (2) eradica- 
tion of the underlying mental conflict; 
(3) change of environment, encourage- 
ment, suggestion. Prolonged psychother- 
apy is often necessary before the patient 
fully understands the true nature of the 
illness which may be the offshoot of vari- 
ous environmental factors, past and pres- 
ent. Treatment in a hospital away from 
solicitous relatives is advisable, prefer- 
ably in a public ward rather than in total 
isolation Frequent, small feedings of 
high Caloric value are advisable, and 
generous accompaniments of praise and 
encouragement In very advanced cases, 
feeding by duodenal tube may be neces- 
ssivy. The use of insulin and nonspecific 
endocrine therapy should be avoided. 
Occupational therapy is a valuable ad- 
juvant. 

Extensive psychiatric observations in 
12 cases of anorexia nervosa are re- 
ported by L Rahman, H. B. Richard- 
son and H S Ripley^^ and they regard 
this syndrome as a symptom complex 
occurring in a setting of psychoneurosis 
The underlying psychological mechanism 
seems to center around an unconscious 
repudiation of the patient’s feminine role 
(all cases in this senes were females) 
It IS the opinion of tliese observers that 
“a neurosis semes as a protection against 
the assumption of normal sex relation- 
ships Among tlie more important psy- 
chological trends reported are the fol- 
lowing Marked reticence concerning 
sexual topics , strong repudiation of sex- 
uality, the obsessive starvation serving 
as an excellent defense against the estab- 
lishment of a love relation In the un- 
conscious of these individuals eating 
seems symbolic of impregnation and 
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obesity of pregnancy and both of these 
are subsequently avoided. All histories 
give evidence of poor heterosexual ad- 
justment, only 2 of the women being 
married. Many cases have presented 
alternating periods of overeating and 
self starvation. Ascetic trends were com- 
mon — the appearance of satisfaction 
derived from denying pleasures unto one- 
self. Obsessive and compulsive features 
were frequent — perfectionism, stubborn- 
ness, overconscientiousness, etc , as well 
as marked feelings of insecurity, high 
ambitions, extreme sensitiveness and se- 
clusiveness. Many patients were very 
dependent and '‘good children.” Almost 
all showed excessive physical activity. 
Social adjustment was poor At times 
there appeared to be a lively appetite 
hut a compulsive abstinence Famil}' his- 
tones of such patients frequently re- 
vealed neurotic disturbances m 1 or 
both jiarents (especially excessive atten- 
tion to gastrointestinal function) serv- 
ing as patterns of reaction for the child 
-Many of the patients were obsessively 
arldicted to purgatives Over emotional 
ilependence upon 1 parent was com- 
mon, Usually the mother The more se- 
vere cases, in their earlier histories, 
showed a loss of weight from voluiitarv 
dieting in face of jiersistent appetite 
Such cases improved only with fairlv 
deep psv chotherapy. The milder cases 
almost invariably had shown a loss of 
weight following upon anxiety with its 
acconqianying anorexia, in turn a re- 
sponse to some overt situation These 
cases improved usually with intensive 
medical care without recourse being had 
to special psychotherapy As these cases 
improved, ovarian function usually re- 
turned These authors again recall the 
hypothesis of the English school, to 
the effect that in anorexia nervosa the 
primary disturbance is emotional, “the 
pituitary blackout” of emotional origin. 


RHEUMATOID ARTHRITIS 

In order to establish whether there 
was a relation in time between the onset 
or exacerbation of arthritic symptoms 
and emotional or environmental crises, 
S. Cobb, W. Bauer, and I. Whiting^^ 
have studied a series of 50 patients with 
typical rheumatoid arthritis. The ap- 
proach was from the medical, psychiatric, 
and social service points of view. This 
study points to a synchronism between 
social and medical events in the life 
histories of the majority of these patients, 
and the authors feel that their findings 
(checked with a controlled series of pa- 
tients with varicose ulcers) point to the 
probability that such relationships repre- 
sent more than mere coincidences. The 
types of environmental stress were prin- 
cipally in the form of poverty, grief and 
family worry 

These investigators characterize rheu- 
matoid artliritis as “a chronic disease of 
unknown etiology ” In addition to ar- 
ticular involvement, u.sually symmetrical 
and more likely to affect the small joints 
first, these jiatieiits complain of coiistitu- 
lional, vasomotor, and neurologic symp- 
toms, which may all precede the later 
skeletal involvement Kemissiuns and re- 
I<i])ses are characteristic The end result 
Is often incaijavitation. The many etio- 
logical theories that have been advanced 
are briefly reviewed, which include the 
infectious and netiial theories. “Doubt- 
less many of the.se erroneous theories 
represent failure to distinguish sharply 
between etiologic cause and contributing 
or precipitating factors ” 


ENVIRONMENTAL FACTORS 
IN PSYCHOSOMATIC 
RELATIONSHIPS 

G. C. Robinson®^ has studied a senes 
of 174 patients at the Johns Hopkins 
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Hospital in an effort to determine the 
“extent, nature, and significance of the 
disturbances of health caused by sodal 
factors ” Adverse sodal conditions were 
found in 80 per cent of the cases, and in 
56 per cent it was felt that the social 
conditions caused the emotional disturb- 
ances producing the symptoms. 

C. P. Emerson®^ makes some pertinent 
remarks concerning the possible effect of 
so-called western “civilization” upon the 
incidence of certain diseases related to 
muscular spasm and hyperirritability of 
the autonomic nervous system As the 
result of direct observations in some 300 
hospitals in the Orient under western 
supervision, the striking absence of hyper- 
thyroidism, angina pectoris and appendi- 


citis, and other similar clinical pictures 
is emphasized. During this inspection of 
Oriental hospitals the author found “not 
a single case of acute appendidtis in 
nationals who observed their age-old cus- 
toms and profoundly fatalistic religions.” 

This commentator recalls the frequency 
with which an individual in the western 
hemisphere will in his twenties be oper- 
ated upon for appendicitis, in his thirties 
be treated for peptic ulcer, and in his 
forties have to submit to a cholecystec- 
tomy, meanwhile suffering much of the 
time from “colitis ” The preceding af- 
fected organs are under the control of 
the autonomic nervous system and there- 
fore in relationship with a mechanism 
involved in anxiety defense reactions. 


SCHIZOPHRENIA 

By Brancis J Braceland, M.D , and Thurston D. Rivers, M.D 


Prevention — In any consideration of 
therapy of schizophrenia, it is important 
that several angles be kept in mind. 
First, perhaps the most important form 
of treatment of any disease is its preven- 
tion and schizophrenia is no exception to 
this. Secondly, if schizophrenia does de- 
vcloji. It calls for prompt and efficient 
treatment I'liirdly, the possibilities of 
remisMon decrease rapidly as the dura- 
tion of the illness lengthens Fourthly, 
and fortunately, the therapeutic weapons 
now at our disposal are more efficient 
than they have even been before 

It has been estimated that every year 
approximately 30,000 to 40,000 indi- 
viduals in the adolescent period of their 
lives fall victim to &chizo[)hrema Puberty 
and adolescence present difficult prob- 
lems which the personality must meet. 
Normally, it is a difficult period because 
of the physiological and psychological 
changes which are taking place m the 


organism; therefore, it can readily be 
seen that if a maladjusted individual has 
been pyramiding his problems, the break 
which initiates the psychosis may occur 
at this time The specific causes of 
schizophrenia are unknown Adolf Meyer 
regards schizophrenia as a reaction type, 
the result of repeated failures of the 
individual to adapt to the environment. 
A long section view would reveal that 
the individual got off to a bad start and 
that instead of facing the problems which 
life presented he sought compromise and 
relief in fantasy life. Problems were met 
by means of roundabout methods, retreat 
into illness, neurotic complaints, sus- 
piciousness, bizarre beliefs, and patho- 
logical reactions of various sorts 

Obviously the time to begin proph 3 'lac- 
tic measures is early in the left of the 
child. The shy, retiring, seclusive, un- 
sociable child should be the target of 
intense but careful psychotherapy. The 
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prime desideratum is the socialization of 
the child and efforts should be made to 
obtain a better adjustment between the 
growing personality and its environment. 
This, of course, can only be accomplished 
by judicious handling and any attempts 
to stimulate activity by shaming the 
child or using odious comparisons is 
liable to end disastrously. Finding the 
world unsympathetic such a child might 
retreat “into his shell” and secure his 
satisfaction by means of fantasy. The 
home, school and playground are the 
best places in which to carry out such 
prophylaxis. In all of them, intelligent 
understanding is an important requisite 
Harsh discipline or its opposites, spoil- 
ing and overindulgeiice is undesirable, as 
is dictatorship by bullies, childish, or 
adult. Companionship with other chil- 
dren of both sexes is desirable, and 
scholastic standing assumes secondary 
importance when the child’s emotional 
life is in the balance. It is more desir- 
able to have a normal, well balanced, 
none too brilliant citizen than a genius 
who requires confinement in a mental 
institution Sex instruction can be given 
safely at a comparatively earl} age. but 
it should only encompass degrees and 
details suitable to the child’s age The 
sexual problem is always a difficult one 
for the schizoid individual and therefore 
attempts should be made to sujiply proper 
knowledge of sex hygiene m a calm, 
unemotional manner in order to prevent 
retreat into fantasy and rumination 
The parent-child relationship is most 
important, for m their weakness, the 
children buoy up their insecurity by 
identification with their parents. This 
bond, which ties the child to the parents 
or their surrogates, is a strong emo- 
tional one, and improper handling of it 
is a danger for an introverted individual. 
The goal of any real psychology of child- 
hood is to obtain true emotional maturity 


and the parent-child relationship must 
be slowly, carefully, and intelligently 
loosened before the final severance. In 
some instances, this separation is never 
completely accomplished, and it is often 
because of the parent’s selfishness that 
the child is unable to make proper emo- 
tional adjustment. 

Introverted children should be care- 
fully and unobtrusively nurtured, most 
of them tend to get off alone and to read 
too much. The delving into abstruse 
subjects should be discouraged. They 
should not be allowed to choose voca- 
tions which are really only compensations 
for their inferiority feelings. Their life’s 
work should be chosen with due regard 
for their various capacities, and in all 
instances they should be made capable 
of a normal social life on a broad scale 

Treatment — If, in spite of prophylac- 
tic measures, the unfortunate individual 
does become schizophrenic, vigorous ef- 
forts should be made to combat the dis- 
ease. It should be borne in mind that 
the patient’s chances for recovery decrease 
m inverse proportion to the duration of 
the illness Procrastination is not per- 
missible, once the definite diagnosis of 
schizo])hrenia has been made, proper 
treatment should be instituted 

In most of the large clinics, insulin 
shock therapy remains the method of 
choice in a large percentage of schizo- 
phrenic cases. The 1939 reports of this 
type of treatment were optimistic for the 
most part ( )ne thing seemed to stand 
out, and that was the necessity for a 
more widely accepted criterion for treat- 
ment. This has led us to discuss in 
detail the technic used in the insulin 
department of the Pennsylvania Hospital 
in Philadelphia 

Insulin Technic — Contraindications 
— 1 A patient with physically demon- 
strable evidence of cardiovascular dis- 
ease which would classify him as falling 
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undei- Class II or III, according to the 
criterion of the American Heart Asso- 
ciation, should have an electrocardiogram 
and be more closely studied as to his 
functional capacity. 

2. A case in which any evidence sug- 
gests the syndrome of hyperinsulinism 
should automatically be excluded from 
treatment. 

3. Patients who have fever, amenor- 
rhea of organic origin, or who show 
neurological evidence of organic lesion 
of the central nervous system should not 
receive treatment; those with metabolic 
diseases may be treated only after com- 
plete studies are made. 

Actual Technic — The patient between 
7 :00 and 7 '30 a. m is placed in bed and 
given the initial dose of insulin. This first 
dose IS usually 15 units of U80 insulin. 
The first 6 injections are given by the 
physician in order that anaphylactic 
shock may be treated immediately. U80 
insulin is used throughout the treatment 
and is administered intramuscularly into 
the deltoid muscle until the dose reaches 
large proportions, when it is given in the 
gluteus muscle 

On the second day of treatment, the 
dose IS increased if necessary, either by 
doubling or by increase of 10 units, 
according to the individual patient’s re- 
action An attempt is made to have the 
patient receive a stupor dose between the 
fifth and eighth days of treatment An 
adequate stupor dose is 1 which will place 
the patient in stupor at 9 '00 or 9 IS 
-A.. M. and maintain him in that state until 
11 00 or 11 -30 A. M., at which time he is 
aroused by the administration of glucose 
solution. Stupor may be said to begin 
when the patient loses actual contact 
with his surroundings either through 
mental confusion or sleep from which he 
cannot be roused. It continues through 
stages of hyperkinesia, somnolence, hy- 
pertonicity, etc , until terminated by coma 


or glucose administration. Our own use 
of the term coma denotes a state of com- 
plete areflexia : Corneal reflexes, the gag 
reflexes, the swallowing reflex, and even 
the Babinski reflex, which has been de- 
veloped during stupor, are all lost. No 
attempt is made to induce this state as a 
routine procedure, and should the patient 
become comatose he is allowed to remain 
so only for 15 to 30 minutes. 

Once a stupor dose of insulin has been 
reached it may be necessary to raise or 
lower it to keep the patient at a constant 
level, free from overexcitement or marked 
restlessness. 

The dose of insulin required to pro- 
duce stupor varies greatly. It is, of 
course, desirable to keep the insulin dose 
as low as possible for adequate treat- 
ment, but where large doses are required 
to produce stupor they must be used. 
Cases of prolonged coma and death from 
insulin would seem to bear no direct 
relationship to the size of the dose 
administered 

It has been found that the combination 
of atropine sulfate, % 5 o grain (045 
mg.) with the insulin injection is bene- 
ficial This reduces the amount of sweat- 
ing, seems to diminish the early tremors, 
does away with hunger contractions of 
the bowel, nausea due to gastric secre- 
tion, and pylorospasm, as well as reduc- 
ing pulmonary secretions. The fact that 
it increases the heart rate slightly and 
may cause mydriasis must be borne in 
mind 

Convulsions in the later stages of stu- 
por are not considered harmful unless 
there is some physical contraindication, 
and m certain cases they have been found 
helpful. Convulsions cannot be induced 
at will and neither can they always be 
prevented. A strenuous attempt to avoid 
them usually results in poor stupor and 
inadequate treatment. Convulsions in the 
early stages of stupor, on the other hand, 
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are undesirable, since the patient must 
be given glucose within 15 minutes after 
the convulsion is over, and the stupor 
period is thus shortened. On the day 
following a convulsion, the insulin dose 
is changed to avoid a second one. It is 
interesting to note that the same dose 
which produced a convulsion, if repeated 
at a later date, will very frequently not 
result in a convulsion 

Between 11 *00 and 11 :30, glucose so- 
lution is administered to those patients 
on the maintenance dose This allows 2 
to 2.5 hours of stupor. If the patient 
has not reached the stupor stage, he is 
given 33 per cent oral glucose solution 
flavored with orange or lemon juice to 
which has been added 1 gram of sodium 
chloride. One ounce of this solution for 
each 5 units of insulin is the usual ratio. 
Breakfast is then served and the patient 
IS allowed to return to the ward To 
those patients wdio have reached the stu- 
por stage, 50 cc of 25 per cent glucose 
solution are administered intravenously. 
The reaction should he evident in 5 or 
10 minutes, but if necessary another 50 
cc are ^i^nen immediately. Oral glucose 
is then given, followed bv breakfast 
W h ere the dose of insulin is sO kirge as 
to i\(]uire tile administration of excessive 
amounts of gliKose-orange ]uice solution 
to maintain the ratio mentioned, nausea 
mav result In such cases, the amount is 
reduced and tlie ward is advised to sii])- 
plement it with glucose during the after- 
noon 

The length of treatment is determined 
bv the progress of the patient. Early 
improvement does not necessarily mean 
that the course of treatment may be 
shortened, except in unusual cases the 
patient should receiva^ a minimum of 40 
treatments Cases demonstrating a favor- 
able reaction late in the treatment should 
have a prolonged course of 60 to 70 
treatment days. Those who have a late 


stupor reaction may require longer treat- 
ment than patients with early stupor. 

Psychotherapy accompanies insulin 
treatment in the unit in the forenoon and 
on the ward in the afternoon. If possi- 
ble, it should be understood by the family 
that the patient should remain in the 
hospital for 2 to 4 weeks after cessation 
of insulin therapy in order to assure an 
adequate readjustment and to diminish 
the possibility of relapse. 

From a statistical standpoint, Ross’s 
study of 1356 schizophrenic patients from 
the New^ York Hospital System was of 
the greatest importance All of these pa- 
tients liad been treated with some drastic 
form of therapy In evaluating the re- 
sults of the treatment, Ross laid down 
the follow ing criteria. In order to classify 
a patient as ''recovered,” the individual 
must be s>mptom free and must have 
insight into his illness. By ^'insight” he 
means that the patient must fully realize 
tliat he liad suffered a mental illness and 
that Ills symptoms were part of his ill- 
ness lie must also be wnlling and able 
to S])eak of liis illness objectiv'ely and in 
detail with normal effect He must also 
be able to adjust well in the community 
on lus pre])s\ cliotic level The term 
‘bunch improved” signifies that the pa- 
tient IS sym])tom free hut insight as de- 
fined above is lacking or incomplete 
although lie is able to adjust well in the 
comnuimty at or near his prejisv chotic 
lex el The patient is considered 'im- 
proved” if his symptoms, while not com- 
pletely alleviated, are less distressing and 
he IS able to make a better adjustment 
than before treatment "Unim])roved” 
means that the patient has received no 
benefit from the treatment. The above 
criteria eliminate the personal element 
insofar as is possible. Based on these 
dicta, 14 2 per cent of the 1356 patients 
recovered, 20 6 per cent were much im- 
proved, 26 3 per cent were improved, and 
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38.9 per cent showed no response to the 
insulin shock. In over half of the cases 
the illness had been of 2 or more years' 
duration. From his statistics, he drew 
the following conclusions : 

1. Beneficial results from treatment of all 
cases of dementia praecox under insulin ther- 
apy, no matter how long the duration of the 
illness were much better than in the untreated 
groups 

2 The results following treatment with in- 
sulin are much better than results following 
metrazol therapy alone 

3. Combinations of metrazol and insulin ap- 
parently act in selected cases. 

4. The results obtained in cases of over 2 
years^ duration not only justify the time and 
expense but demonstrate that it would be an 
error to neglect such cases 

5 Recovery and improvement rates are pro- 
gressively smaller the longer the duration of 
the illness 

6 The dangers of drastic therapy in the 
hands of the trained physician are almost 
negligible 

7. An active educational campaign should 
be earned on so that early diagnosis of de- 
mentia praecox will be made and treatment 
instituted at the earliest possible date 

Niver, et al report 106 cases with a 
total and social remission in 32.07 per 
cent As to the type of schizophrenia 
benefiting most frequently from insulin 
therapy, tlic same authors feel that the 
paraiKJid tvjie offers the best possibilities, 
the catatonic next best, and the hebe- 
phrenic t_\pe a pour third The authors 
also state that cases with total remissions 
are m little danger of relaiising, whereas 
tliose with social remissions are in con- 
siderable danger if tliey are discharged 
too soon from the liospital Bowman, 
Wortis, Fingert and Kogan*'*''^ conclude 
that relapses do occur after successful 
insulin treatment, but they believe then.i 
to be due to shortcomings m the technic 
of administration They feel that these 
relapses are readily amenable to a second 
course of treatment Young and Young 
fail to find a common cause for relapses 


but they feel that the less complete the 
remission, the greater the tendency for 
reappearance of the psychotic picture. 

Reports of insulin treatment which 
emanate from South America^^ are even 
more enthusiastic than those of our own 
country. They seem more nearly to ap- 
proximate the European reports which 
in general are higher than those reported 
by American workers. 

Insulin and Metrazol (Combined) 
— The combination of insulin and metra- 
zol therapies in the treatment of schizo- 
phrenia has met wdth favor in this coun- 
try, particularly in selected cases. It was 
first suggested m the United States by 
F. Georgi and R. Strauss. The technic 
as described by Ruslander^^ begins with 
the production of insulin coma in the 
orthodox fashion, but near the end of the 
period of stupor a metrazol convulsion 
is produced. Nine cases who had failed 
to respond to insulin therapy alone were 
reported by Ruslander. Three of them 
w’ere definitely improved, 1 to such a 
degree as to w^arrant parole Reese®^ 
feels that this offers a valuable adjunct 
to therapy, particularly in the catatonic 
t}pe of schizophrenia. It should be em- 
phasized that this is a combination of 
insulin and metrazol therapy — it is not 
the use of insulin in the subordinate role 
of allaying the fear incident to the metra- 
zol convulsion or kwvenng the metrazol 
coiiMilsive threshold as advocated by 
Sands 

IMalamud and Gottlieb’"'-* point out that 
the results of insulin shock therapy must 
be analyzed objectively and without 
prejudice in order to avoid over enthu- 
siasm or unjustified censure Therapeutic 
efforts against insulin w'ere used before 
the advent of Sakel’s treatment They 
state that results obtained in schi/o- 
phrema with the psychotherapeutic meth- 
od are the most valid basis of compari- 
son wnth shock thera]w 
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Taking the reports of the New York 
State Hospital service on shock therapy 
(1879 cases), those of Cheney and 
Drewey (142 cases) and of Malamud 
and Render (177 cases) on psychother- 
apy, '^'it may be said that in general 
patients treated psychotherapeutically 
have fared probably as well as those 
treated with insulin while those treated 
with metrazol show a much lower per- 
centage of good results.” 

Metrazol — In the literature of the lat- 
ter part of 1939, the trend seems to be 
away from the use of metrazol alone as a 
treatment for schizophrenia Steinberg, 
et report on 300 cases treated with 
metrazol with a 37 per cent ''ameliora- 
tion’’ of symptoms They found that in 
the chronic group metrazol gave better 
results than insulin therapy but that 
insulin therapy used in patients ill less 
than 18 months showed a higher remis- 
sion rate than a similar group treated 
with metrazol. Bookhammer and Ples- 
set^'" report on 87 schizophrenics treated 
with metrazol Eight per cent showed 
complete remissions, 8 per cent made a 
social recovery, and 10 per cent were 
improved, thus leaving 74 j^er cent un- 
improved They also add that of the 14 
patients who were greatly im])roved by 
treatment, 12 had been ill less than 1 
year Idle tvjie of schizophrenia respond- 
ing best to metrazol therapy in their 
gnnip was the catatonic (both excited 
and stufioroiis) , the paranoid group to a 
lesser degree The} feel that "the re- 
sponse of patients with schizophrenia to 
this treatment has not exceeded the ex- 
pected rate of recovery of persons not 
receiving such treatment ” Ross®^ re- 
ports 1140 schizophrenics treated with 
metrazol He concludes that "Metrazol 
. . . produced even fewer recovered 
cases than those not treated by any 
shock therapy.” He feels rather definitely 
that its use in schizophrenia should be 


confined to a combination with insulin 
such as we have already described. 

Shapiro and Freeman^^ in a report on 
300 schizophrenics treated with metrazol 
record their results according to duration 
of illness 

Group I — 19 patients ill for less than 6 
months. Eight or 42 per cent made a complete 
remission; 6 or 31 per cent made a social 
remission; a total of 73 per cent total and 
social remissions in this group. 

Group II — 46 patients ill from 7 to 18 
months Ten or 22 per cent made a total re- 
mission; 7 or IS per cent made a social remis- 
sion, a total of 37 per cent total and social 
remissions in this group. 

Group III — 146 cases ill from 19 months to 5 
years. Eleven or 7.6 per cent made a total re- 
mission , 6 or 4 1 per cent made a social remis- 
sion; a total of 11 7 per cent remission rate 

Group IV — 89 patients ill over 5 years No 
total or social remissions obtained 

In comparing their results from metra- 
zol alone with a smaller group treated 
with insulin, they conclude that "insulin 
therapy m patients ill less than 18 months 
shows a higher remission rate than a 
similar group treated with metrazol. 

It has been our own impression that 
the group responding most favorably to 
metrazol are the young patients with an 
acute catatonic episode of short duration 
Cases of longer duration may be im- 
proved from the standpoint of hospital 
management but can rarely be consid- 
ered even social remissions. 

The first report in America by Ben- 
nett and Fitzpatrick'^^ on fractures pro- 
duced by metrazol has resulted in more 
careful consideration in selecting the 
cases In 17 patients treated, they found 
that 47 per cent suffered compressed 
fractures of the vertebral spine. All these 
fractures occurred in the dorsal spine and 
none was disabling. Rupp"^^ reports 
dorsal spine fractures in 13 of 36 cases 
treated. He feels that many of these 
fractures were due to the unlimited 
movements allowed the patient during 
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convulsions. In 687 cases treated with 
metrazol in the New York Hospital Sys- 
tem, Carp'^^ found 1.78 per cent frac- 
tures and 17 2 per cent dislocations. Of 
the series of fractures, 5 were of the neck 
of the femur, 1 fracture of the greater and 
lesser tuberosity of the humerus, 1 frac- 
ture of the anatomic neck of the humerus 
and greater tuberosity, 1 fracture of the 
angle of the mandible, 1 fracture of the 
seventh thoracic vertebra, 1 fracture of 
the transverse process of the fifth lumbar 
vertebra, and 2 fractures of the greater 
tuberosity of the humerus. This per- 
centage of fractures with the extremely 
low number of vertebral injuries would 
seem out of keeping with the observa- 
tions of others Our own observations 
seem to be in agreement with the more 
recent estimates of about 10 per cent 
fractures of dorsal spine, and 1 per cent 
miscellaneous fractures 

Azoman — There is a rapidly accumu- 
lating literature on the use of triazol or 
azoman (cyclohexyl-ethyl-triazol) Na- 
p,er73 i-eports from England that he 
believes this convulsant is an improve- 
ment on metrazol in all psychoses in 
which convulsive therapy is of value Its 
dose i-s smaller, it may be administered 
orally, parenterally, or intravenously, it 
may be slowly injected, and there is less 
objection on the part of the patient to 
this treatment The use of this drug by 
Hoven’^^ would seem to indicate that its 
value in schizophrenia is about the same 
as metrazol 

Convulsive Therapy by Means of 
Electrical Shock — In 1934, Cerletti'^® 
employed an alternating current of 125 
volts to produce experimental convul- 
sions in dogs. After the standardization 
of convulsive treatment, the method was 
modified for human beings. The ap- 
paratus consists of a timer, capable of 
regulating the length of shock over 
fractions of a second and a means of 


measuring and graduating the current. 
A supplementary apparatus measures the 
resistance of the subject’s lead by means 
of a minute current. The electrodes are 
applied by means of a special band. A 
current of 300 to 600 villiamperes at a 
strength of 8 to 115 volts, applied for 5 
to 7/10 seconds, is ordinarily used. 
When the current is applied, the patient 
immediately loses consciousness without 
signs of distress and there develops a 
generalized tonic spasm. This is followed 
by pallor and then cyanosis ; respiration 
is arrested for a moment. After about 30 
seconds the color returns and a typical 
generalized convulsion occurs, lasting 
about 2 minutes. The pulse rate is little 
affected. Consciousness is regained in 8 
to 10 minutes and the patient has no 
memory of what has occurred. The at- 
tack may be repeated immediately if 
desired The method has not yet been 
used in a sufficient number of cases to 
justify an opinion as to its therapeutic 
value The results have so far been 
good, and there is every reason to believe 
that they should at least equal those pro- 
duced by other convulsants, with less 
danger. No publications concerning this 
type of therap}' have appeared in this 
country. 

Kolinowsky reported in the December 
Lancet that “to date several thousand 
fits have been produced on some hundred 
patients, partly in the Rome Clinic and 
partly in other institutions without any 
accident whatever ’’ The effects of the 
shock on the brain are not yet completely 
worked out. Accorners is now working 
on histological changes after electric 
shock In a personal communication, he 
states that even with much higher volt- 
age than used in man, animals show 
only unimportant and reversible changes. 

Nitrogen Therapy — Based on the 
original work of Himwich stating that 
the beneficial results of metrazol and 
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insulin therapy probably depended upon 
the cerebral anoxemia, and based upon a 
modification of the Albany technic, Ruth, 
Flaherty, Pearson and Smith'^® report 
on 20 cases treated with nitrogen ther- 
apy. Fifteen of the cases treated were 
schizophrenic and of this number, 4 
had remissions. In a study of these 4 
remissions it was found that 2 had had 
previous psychotic episodes from which 
they had recovered without treatment 
A third recovered case relapsed after 6 
months spent in her former environment 
This leaves only 1 case of the 15 recov- 
ered, a remission rate not out of keeping 
with spontaneous remissions. Of the 15 
cases which failed to respond to nitrogen 
therapy, 9 received insulin or metrazol 
therapy. Of this subgroup of 9, 5 gained 
full remissions, 2 made recoveries with 
slight defect These authors further con- 
clude that “in the pharmacological treat- 
ment of functional psychoses, the role of 
cerel)ral anoxia as the important effector 
of recovery is questKJiiable “ 

Total Push Method — The “total 
puslff’ method vas first oullmed by 
Abraham ]\r}erson,"~ and is based upon 
the theor\ that '^schizojihrema is, in cer- 
tain of its characteristic nianifestalions, a 
retreat from social contact into delusion 
— such a patient is placed in an institu- 
tion — the physiologic retreat of the vSchizo- 
phreiiic is enlianced in all directions In 
the usual liospital care winch he receives ” 
He feels that a change m the actuitv of 
1 group of functions may restore or assist 
in restoring the activity of the organism 
as a whole The ‘'partial push’' which 
he describes is the use of hydrotherapy, 
physiotherapy, the use of drugs, diet and 
exercise, as well as occupation and enter- 
tainment Total push is based upon the 
ff)lIowang measures. 

General Medical Measures — 

1. Physiotherapy ‘The value of showers, 
douches, massage and rubdowns to give first 


a start to the patient’s energies and, second, 
because of their general tonic effect” 

2. Irradiation — ultraviolet irradiation is 
thought by the author to increase the hormone 
activity of the patient and he therefore incor- 
porates it in his Total Push. 

3. Exercise and Games, One of the essential 
difficulties in these patients is the inertia and 
even resistance of the patients to games and 
exercises Passive motion is used where active 
participation in a game cannot be achieved at 
first “Our experience has been that in a rela- 
tively short time the patients cooperate in 
games of all kinds, go through exercise with 
vigor and with considerable skill in a manner 
quite surprising in view of their general inertia 
on the wards ” 

4 Diet and Vitamins — “An increased and 
more liberal diet with eating in common with 
the others.” Vitamins in their various com- 
binations are used without the actual clinical 
evidence of their deficiency. 

5 “Psychological Push ” Clothing — partic- 
ular attention is given to the awakening of a 
consciousness in appearance “One of the 
sources of a human being’s egotism is his 
clothing One of the principal entries of nor- 
mal human relationship is in what men wear 
(and particularly in what women wear) ” 

PniLSi\ Blame, Reward, Punishment — - 
“Praise and blame have not lieen used so 
much as rew^ard and punishment. Rew\ard 
in tile form of more privileges, candy, 
ice cream and the retention of tlie added 
toodstul'fs, delicacies, cigarettes, cigars — 
the giving and taking away of these re- 
wards and punishments has constituted 
tlie mam motives up to the present time '' 
Idle <iuthor feels these factors arc an 
important part of the method F.duca- 
tion, though not as fully described, is 
thought to be a valuable part of the 
method as the patient advances. 

Results in the total push method are 
described by Tillotson.'^^ "Eleven deteri- 
orated patients suffering from chronic 
schizophrenia, who have been ill for an 
average of 12.1 years . . . have been 
treated 3 months with the total push 
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method ; 22 patients have been treated a 
shorter period of time. All of the 33 
patients showed slight improvement. In 
none of these patients has the condition 
become worse.” 


Tillotson offers the suggestion . . if 
insulin and metrazol therapy are used, 
the total push method should be insti- 
tuted m its fullest sense as an important 
adjunct.” 


MANIC-DEPRESSIVE PSYCHOSIS 

By James A. Flaherty, M.D 


Alterations in the Fundamental 
Concept — The nosological grouping, 
manic-depressive psychosis, has been 
used m a very decisive way, carrying 
with it the inference of a definite prog- 
nosis Recovery is assumed and the ques- 
tion seems only one of duration of the 
episode, and of subsequent attacks. The 
clinician is confident of a benign, even 
if repetitive course The essential fallacy 
of this conception is stressed by Aubrey 
Lewis ^ He feels it best to think of a 
wide range of affective psychoses, with 
an extreme group, in which constitu- 
tional factors are vastly more important 
than environmental ones; and milder 
affective states, readily responsive to sit- 
uational factors, mostly with depression 
and anxiety, and with a general drift 
toward chronicity 

Leslie B Homan®^^ in a 7-year follow- 
up of a senes of 144 cases, comments 
that only one-thirteenth showed elation, 
and further remarks that he cannot be- 
lieve that we are looking at the same 
illness 111 all affective disorders He feels 
it wise to abandon the classical descrip- 
tive categories, since they contribute so 
little to prognosis and therapeiisis Re- 
enforcing this attitude is the discussion 
by Bertram D. Lewm,^^ who calls atten- 
tion to a neurotic type of h>}ionianic 
reaction He differentiates the true liypo- 
manic picture from the neurotic one by 
the fact that the latter does not make the 
extensive use of the mechanism of denial 


employed by the true hypomanic. He 
feels that the neurotic type represses or 
uses a compulsive-obsessive reaction to 
deal with unwelcome psychological mate- 
rial. He believes the mechanism of iden- 
tification is important in both types Du- 
pouy and Barret®^ call attention to the 
emotional fugue states of a psycho-neu- 
rotic character which are recurrent. 

Increasingly accepted is the separation 
of involutional melancholia from the 
manic-depressive psychoses. Hoch and 
AIcCurdy’s constitutional and personality 
conceptions have been widely corrobo- 
rated, and emphasized most recently by 
the studies of H D. Palmer and Steven 
S Sherman (Personal communication) 

Robert C Hunt and Kenneth E. 
Appel®® in a study of reaction types with 
an almost equal admixture of schizoid 
and cycloid symptoms, present evidence 
that these represent a group affording 
clearer clinical understanding and dis- 
tinctive prognosis Of the 30 cases which 
they collected during the years 1919 to 
1929, and have followed to date, a recov- 
ery rate of 36.7 per cent was observed, 
while 33 3 per cent were unrecovered, 
never attaining a remission These 
authors remark, therefore, that the re- 
covery rate in schizomania, so-called, is 
roughly twice as great as in schizo- 
phrenia (in the absence of insulin ther- 
apy) , and from 25 to 50 per cent lower 
than that found in the true manic-depres- 
sive psychosis 
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Heredity — Elliot Slater^^ presents an 
illuminating study of 3000 cases of 
manic-depressive psychosis studied in 
Kraepelin’s Clinic in Munich Employ- 
ing careful diagnostic criteria and ex- 
cluding cases presenting schizophrenic 
features, he was able to obtain a group of 
only 72 pure manic-depressive cases. A 
second group of 68 was also studied. 
These, however, were featured by exag- 
gerated hypochondriasis, intense irrita- 
bility, and/or a basic paranoid personal- 
ity matrix. He feels that the previous 
work on the inheritance of manic-depres- 
sive psychosis has failed to meet the strict 
requirements demanded in genetics. He 
concludes that there is no single gene 
responsible for the condition known as 
the manic-depressive constitution In 
commenting on the importance of the 
genotypic milieu, he remarks that any 
single quality is probably contingent not 
upon a single gene, but rather on the 
totality of genes He concludes that even 
though 1 gene were responsible for the 
deviation, the degree to which it would 
become manifest is governed by a va- 
riety of circumstances, genetic, environ- 
mental and confusional (exogenous) 
I.X'wis, commenting on genetic prog- 
nosis, finds maximum inheritance where 
both parents exhibit clinical manic-de- 
pressive episodes, or where 1 parent 
is definitely manic-depressive while the 
other is melancholic, sanguine or cyclo- 
thymic. Where 1 parent is normal and 
the other manic-depressive, one-third of 
the siblings show the disorder 

Etiology — L. J, Karnosh and J M. 
Hope'^'’ in a study of puerperal psychoses 
and their sequelae, present interesting 
data on women of cyclothymic disposi- 
tion who developed an affective psycho- 
sis following childbirth The various 
deliria with affective changes occurring 
during the lactation period eventuated 
in subsequent manic-depressive attacks, 


to which the patients had not before been 
subject. The authors feel that the toxic- 
affective illnesses induce an organic 
change, which thereafter expresses itself 
in the form of a more exaggerated cyclo- 
thymic disposition. This organic concep- 
tion when juxtaposed with that of James 
W. Papez*® concerning the mechanism 
of emotion, should encourage illuminat- 
ing speculation and study 

Stockings®'^ recently reported upon his 
study of mescaline psychosis. Although 
the toxic psychotic state so produced is 
condensed and endures for a matter of 
but a few hours, the pattern of manifes- 
tations suggests a confusional picture, a 
dissociated schizophrenic illness, and an 
affective disorder. He calls attention to 
the patient often seen in hospital practice 
who presents an early acute confusional 
state which is followed by a typical pic- 
ture of mania, later changing to a true 
schizophrenic illness. On this basis he 
is of the opinion that there is strong 
evidence to suggest that all the various 
disease processes described as functional 
psychoses have a unity of origin He 
makes the interesting assumption that the 
psychoses, excluding the organic ones, 
are all variants of the same disease 
process and that the causative agent is 
a to.xic body with chemical and pharma- 
cological properties similar to those of 
mescaline 

Prognosis — Lewis feels that the out- 
look for complete recovery is good in an 
individual with a manic-depressive epi- 
sode, where a solitary or periodic, but 
typical affective illness occurred m only 
1 parent. He suggests doubt as to 
eventual outlook in cases in which eccen- 
tric, neurotic or schizophrenic antece- 
dents are predominant In syntonic 
individuals with pyknic habitus, who 
undergo uncomplicated attacks, the re- 
turn to health is more likely than in 
individuals in whom schizoid or other 
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psychopathic personality factors enter 
the picture. He calls attention to the fact 
that the patient who prepsychotically 
presents morbid traits, i. e.. who is 
anxious, frictional, suspicious, odd, soli- 
tary or obsessional, undergoes no magic 
alchemy of the personality through an 
affective explosion; on the other hand, 
recovery from such an episode may be 
long drawn out. Earl D. Bond and F. J. 
Braceland®® in a follow-up of 171 manic- 
depressives admitted for hospital care in 
1927-1928, found 86 of this group recov- 
ered. The total of 17l represented 24 
per cent of the admissions to the Penn- 
sylvania Hospital in 1927-1928, and con- 
trasted curiously with the figure of 1 5 
per cent, or 11 manic-depressives out of 
735 total admissions in a comparable pe- 
riod at Burgholzli Anstalt in Switzer- 
land. This is of particular interest from 
the standpoint of geographic incidence, 
if the difference in diagnostic criteria is 
not too broad Of 8000 cases of manic- 
depressive ps3'choses in the New York 
State hospitals between 1910 and 1919, 
the Commission statistician, reporting to 
Dr Adolph Mej'er, states that 50 per 
cent of first attacks, 25 per cent of sec- 
ond attacks and 10 per cent of third 
attacks were permanently well 

Therapy — Although the major em- 
phasis of hypoglycemic and convul- 
sive therapy has been directed to 
dementia praecox, the extra-schizophre- 
nic application of these methods has 
received considerable attention. Insulin 
therapy has been found to contract the 
duration of attacks of manic-depressive 
depressions and has been reported to 
have an ameliorating effect upon the 
manic phase of the psychosis Strecker, 
Alpers, Flaherty and Hughes®® report 
favorable results in the manic phase with 
convulsive therapy Singer®® has re- 
ported very favorable results with 
metrazol in manic attacks and contrasts 


its greater effectiveness with narcosis 
therapy. Bennett®^ observed encourag- 
ing results in the older age group, whose 
agitated and depressive symptoms had 
not responded to hematoporphyrin, fever 
therapy, narcosis or appropriate endo- 
crine treatment. Menninger®^ reports his 
belief that convulsive therapy may be 
more effectual in depressions than in 
schizophrenia. 

Injury of the thoracic spine incident 
to metrazol convulsions has not been 
sufficiently studied to evaluate its remote 
sequelae. It should be considered as a 
possible complication, however, when 
this form of therapy is elected. Recent 
observations have shown compression 
fractures in a high percentage of cases. 
Paradoxically, the most severe roent- 
genological damage is often clinically 
asymptomatic. No neurological damage 
IS reported. 

Efforts have been made to find ana- 
leptic agents which would be less severe 
m their effect upon the patient than 
metrazol Picrotoxin, coriamyrtin, 
ammonium chloride and axoman have 
been used with varying degrees of suc- 
cess Bennett has approached the prob- 
lem from a different standpoint and has 
used curare intravenously to decrease 
the severity of the convulsion This ap- 
proach IS of great interest insofar as it 
serves successfully to eliminate most of 
the mechanical dangers inherent in a 
convulsion However, extreme caution 
should be employed in the use of the 
method, since the pharmacological effect 
of numerous alkaloids contained in cu- 
rare upon human tissue has not been 
thoroughly studied Curarine is known 
to have a specific toxic effect upon heart 
muscle 

Tlie use of the nitrogen inhalation 
method of Himwich,®® Alexander and 
Leipetz has not proven to be of clinical 
value in the treatment of manic-depres- 
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sive episodes. However, it does continue 
to be an extremely important investiga- 
tive method. 

H. Tomasson®^ used ephedrine and 
acetylcholine with some small encour- 
agement from the results. Benzedrine 
has been used with modest success in the 
mild cyclothymic depressions, and de- 
pressed states of which the core is essen- 
tially psychoneurotic. J. Loman, A. 
Meyerson, W. Dameshek and E. Gutt- 
mann^^ have made interesting reports on 
the use of this new sympathomimetic 
drug in psychiatric practice 

T. J Hennelh^® successfully employed 
prolonged narcosis with somnifen, while 
H D. I’almer and F. J Brace- 
land, reporting on 6 years’ experience 
with sodium amytal narcosis, feel that 
it is a valuable in.strument, the most dra- 
matic use of which is m the acute manic 
attack These author reported a series 
of 100 treated cases. Of these, 32 were 
manic episodes, 60 per cent of which had 
an immediate remission, while 27 5 per 
cent sliowed ]iermanent or temporary 
ability to maintain a higher let el of 
social adjustment following narcosis 
treatment F. .\ Stretker, 11 D I’almer 
and F ] I Irat eland'’’' used .sviithetic 
hematoporphyrin hydrochloride in 
cases of inanic-dejiressu e depression, and 
ohseiwed improiement in 36 4 per cent, 
with moderate imjirovement m 1<^2 jier 
cent 

Harold A Palmer,''*' of Woodside 
Hospital, London, published the most 
eoinjirehensue rcMew of narcosis ther- 
apy in mental disorder \et to appear in 
the literature He feels that the useful 
therapeutic effect of narcosis is related 
to the narcotic effect upon (a) the 
cortex, (b) the subcortical region, (c) 
the cortical-subcortical region, (d) the 
sudden withdrawal of sedatives after 
their prolonged use, (e) the specific 


barbiturate effect, (f) the facilitation of 
psychotherapy during sleep. 

He enumerates and analyzes the dif- 
ferent methods employed, such as that of 
Klasi, MacLeod, Wolff, Withold and 
Meerloo. He also briefly discusses Cloe- 
tal and its use at Zurich. He investigated 
the recovery rate in manic-depressive 
psychosis, schizophrenia, anxiety states 
and alcoholism with narcotherapy. He 
has also compared the response of the 
Kretschmerian types of habitus to nar- 
cosis, finding the pyknic type to be most 
benefited 

He feels that factors bearing on recov- 
ery, utilizing this therapeutic instrument, 
are (a) the duration of the psychotic 
episode, (b) the age of the patient, (c) 
the amount of sleep secured and (d) the 
presence or absence of complications pe- 
culiar to the treatment. 

In addition, he quotes Muller, who 
has collected to date all the mortality 
figures since 1925, which is 5 per cent. 
He discusses the mode of action of nar- 
cosis and evaluates its usefulness as a 
therapeutic method in the pychoses 
briefly as follows, (a) In a mixed series 
of cases it jields 33’/5 per cent recoveries. 
The recoveries occur especially m psy- 
chotic episodes which olherw'ise have a 
good prognosis (b) These recoveries 
are due to treatment (r) Since there is 
a 5 per cent mortality rate, the risk 
should be anticipated by scrupulously 
careful nursing (d) The effect of treat- 
ment IS due probably to both somatic and 
psychological factors 
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RESPIRATORY TRACT, DISEASES OF 

By Frank Walton Burge, M.D. 


BRONCHIECTASIS 

Prognosis — A T Edwards^ believes 
that althouj^h lirunchiectasis is now con- 
sidered to be a progressive disease, suffi- 
cient evidence to provide undoubted proof 
(jf this IS lacking By investigation it 
nia\ be possible to prove that certain 
t\pes of bronchiectasis are progressive, 
whereas other types may remain station- 
ar\ for long periods, or even retrogress. 

Jt IS definitely recognized that in 
bronchiectasis following prolonged reten- 
tion of a foreign body which has subse- 
ciuently been coughed up or removed, 
or following the obstruction caused by 
a benign tumor which after removal has 
left no narrowing of the bronchial lu- 
men, the disease often becomes pro- 
gressively worse. 

Such proof as is obtainable points to 
the fact that bronchiectasis in children 


and adults is a progressive disease which 
ill a large proportion of cases ends 
fatally. 

Treatment — A T, Edwards^ states 
that the medical care of bronchiectasis 
until quite recently consisted of the use 
of expectorants^ the administration of 
creosote by mouth, and the treatment 
of complications, such as recurrent at- 
tacks of pneumonia and hemorrhage, by 
bed rest and careful nursing. Recently, 
however, considerable benefit has been 
derived from postural drainage. Many 
patients with widespread bronchiectasis 
can be kept relatively comfortable, and 
may lose the fetor often associated with 
the disease by postural drainage for one- 
half hour mornings and evenings. Arti- 
ficial pneumothorax has been advocated, 
but must be considered unsatisfactory 
in established bronchiectasis. 
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The object of phrenicectomy and 
thoracoplasty is to keep the cavities 
empty and to prevent the retention of 
secretion by compression of the lung. In 
some cases, paralysis of the diaphragm 
results m improvement, probably as a 
result of the alteration in the direction 
of the basal bronchi from a vertical to 
a horizontal position by the rise m the 
diaphragm 

Thoracoplasty has resulted m great 
improvement in many cases of unilateral 
bronchiectasis, but if the disease is lo- 
calized, the pulmonary collapse produced 
by the operation often occurs at the 
expense of the relatively normal tissue 

Lobectomy — A T Edwards^ states 
that excepting the risks of the operation 
itself, all the complications of lobectomy 
occur as the result of sepsis They in- 
clude suppurative pneumonitis, secon- 
dary hemorrhage, cerebral abscess, and 
suppurative pericarditis 

Any procedure which permits the safe 
creation of firm adhesions between the 
unafifected portion of lung and chest wall 
will greatly serve to reduce the mortality 
of lobectomy, by the double benefit of 
a minimum of pleural cavity to be in- 
fected and a minimal amount of respira- 
tory disturliance during and after the 
operation The prevention of extensive 
])leural infection is most important in 
lobectoinv 

The indications for lobectomy may be 
summed up by stating that bronchiec- 
tatic patients lietween the ages of 4 
and 40 years, m whom the disease is 
reasonably localized and infected, and m 
whom there is no serious general con- 
traindication, should be considered as 
candidates for radical excision of the 
portion of lung affected 

Lobectomy and pneumonectomy 
provide the greatest advance m the treat- 
ment of bronchiectasis They are proced- 
ures which are associated with a mor- 


tality that should be negligible if the 
disease is treated in its early stages, and 
which have a high proportion of cura- 
tive results. 

F. Sauerbruch- influenced by statistics 
from more than 500 clinics, hospitals and 
sanatoria m Germany and elsewhere, be- 
lieves that surgery is an important treat- 
ment m traumatic bronchiectasis, con- 
traction bronchiectasis and congenital 
dilatation resulting from malformations 
of the bronchial branches. 

The unilateral lobectomy of the Mu- 
nich Clinic was abandoned because of 
retraction of the bronchus stump into 
the mediastinum and a multiple-stage 
extrapleural technic developed 

Brunn has revived the 1 -stage lobec- 
tomy, but he uses a different technic. 
An important advance is drainage of 
the chest cavity One-stage lobectomy is 
indicated chiefly in younger individuals 
with localized findings The 2-stage pro- 
cedure IS safer and easier on the patient 

An m-between method is that of Nis- 
sen. Packing and drainage are included 
in the armamentarium of surgical thera- 
peutic methods. 

The present plan of lobectomy, accord- 
mg to J Sebestyen, calls for a prelim- 
inary induction of phrenic paralysis At 
the first thoracic operation, the seventh 
to ninth ribs with the intercostal tissues 
are resected for a distance of II cm 
back to the transverse processes If the 
])leural space is found to be obliterated, 
the extrapleural mobilization of the lobe 
can be done at this stage Howeter, if 
the jileural space is found to be still 
open, as is usuall> true, its closure must 
be brought about b\ the formation of 
adhesions At this first stage the costal 
pleura is separated as far as possible from 
the chest wall and a pack of petrolatum 
gauze inserted to stimulate the forma- 
tion of adhesions between the visceral 
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and parietal pleurae. The wound is 
closed except for the lower angle. 

Three or 4 weeks later the next stage 
is performed. In this and subsequent 
stages, the lobe is completely mobilized, 
the separation being started along the 
diaphragmatic portion. When this mo- 
bilization has been accomplished, the 
hilus is ligated with a rubber catheter 
and the necrotic lobe removed with a 
cautery 3 or 4 days later. The wound 
is packed open and allowed to heal by 
granulation with the constant develop- 
ment of a bronchial fistula 

After partial filling in of the thoracic 
wound, the bronchial fistula is closed by 
means of a muscle pedicled graft. The 
usual time required for complete healing 
is from 4 to 4^4 months. 

A. T Edwards^ reports that a satisfac- 
tory way to obtain adhesions is to blow 
B. P. C talc powder (magnesium silicate 
to which 0 5 per cent iodine has been 
added) onto the unaffected lobe of the 
lung, which is collapsed by a previous 
artificial pneumothorax. The air which 
is introduced into the pleura before op- 
eration Is immediately withdrawn and 
the cannula is remo\ed This procedure 
( pleural poudrage ) is carried out under 
local anesthesia Firm adliesiuns develop 
w ithin from 3 to 6 weeks There appears 
to be no deleterious effect on the lung 
itself. 

BRONCHUS 

Diagnosis — Bronchography in 
Children — C. W. Lester and E A. 
Rovenstine^ report a substitute method 
for local anesthesia employed in bron- 
chography m conscious children. The 
technic is one of inhalation anesthesia 
with nitrous oxide-oxygen, after basal 
narcosis with tribromethanol in amylene 
hydrate and the application of a 3 per 
cent solution of metycaine to the mucous 


membranes. The method permits the 
accurate introduction of the contrast me- 
dium by way of an endotracheal tube and 
the removal of most of it after the bron- 
chographic examination is completed. 

Results after more than 1 year’s trial 
indicate that the method is relatively 
safe, pleasant for the patients and time 
saving, and also that the results have 
been more satisfactory than with any 
other technic used. 

Nephrobronchial Fistula 

Diagnosis — H. P. Lee^ states that 
bronchial fistula should be suspected in 
those cases in which the patient gives a 
history suggesting a pathological proc- 
ess in the kidney or perinephric abscess, 
accompanied or followed by pulmonary 
symptoms, severe cough, and profuse 
sputum 

Some degree of pulmonary involve- 
ment probably accompanies many peri- 
nephric abscesses, but the sudden onset 
of severe cough and profuse purulent 
sputum IS a particularly significant symp- 
tom of bronchial involvement. Physical 
findings suggesting perinephritic abscess, 
rales or dullness in the overlying lung 
base, and elevation of the diaphragm 
with an overlying inflammatory process 
m the lung (as shown by x-ray films) 
may give additional evidence. 

Cystoscopy and pyelography may re- 
veal nothing, or one may find pyone- 
phrosis with escape of the pyelographic 
medium into the perirenal area , occasion- 
ally the patient may taste or even expec- 
torate the pyelographic medium. Rarely 
can the nephrobronchial tract be visual- 
ized with x-rays. 

Treatment — Drainage of the peri- 
nephric abscess usually results in im- 
mediate and marked relief of the cough 
and sputum, with a more gradual but 
usually complete clearing up of the pul- 
monary involvement. When the kidney 
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is markedly involved, nephrectomy may 
be necessary later. 

Inflammatory Bronchial Stenosis 
and Bronchiectasis 

Treatment — P. H. Holinger® states 
that inflammatory bronchial stenosis 
which produces complete or partial bron- 
chial obstruction leads eventually to ate- 
lectasis and then to bronchiectasis. Such 
cases recognized early and treated bron- 
choscopically result in clearing of the 
original lesion and the process is aborted. 

Inflammatory bronchial stenosis has 
been found to be responsible for the 
production of the original pulmonary 
lesion, atelectasis. “Atelectasis precedes 
and plays a prominent and most constant 
role in the development of a common 
form of bronchiectasis of the lower lobes” 
(Anspach, 1934). Persistent pulmonary 
changes simulating pneumonia are fre- 
quently due to atelectasis. If the lung 
does not clear spontaneously, early and 
frequent bronchoscopic drainage of the 
involved bronchi will prevent permanent 
dilatation and destruction of the bron- 
chial walls, which follow if the atelectasis 
is left untreated 


LUNGS 

Atelectasis 

Treatment — A. E. Moore® states that 
in the surgical service of the Cincinnati 
General Hospital any patient developing 
a sudden or unexpected elevation of tem- 
perature or respiratory rate during the 
first 2 postoperative days is suspected 
of having atelectasis until proved other- 
wise. If a diagnosis is established, the 
following procedure is carried out : 

If not already in use, a tight abdom- 
inal binder is applied The patient is 
changed from Fowler’s position to one in 
which the pillow is removed and the head 


is dropped flat, leaving the knees ele- 
vated. A chair is placed under the foot 
of the bed and the patient is turned so 
that his affected side will be up. The 
physician then stands behind the patient 
and places 1 hand on the uppermost 
shoulder, rolling the patient slightly for- 
ward on his abdomen. This puts the 
main bronchus in a true vertical posi- 
tion and secures the greatest gravita- 
tional effect on the bronchial secretions. 
The patient is instructed to place his 
uppermost hand on his abdomen, over 
his wound, and this is reinforced by the 
free hand of the physician. Occasion- 
ally, simply placing the patient in this 
position initiates violent coughing, but 
if coughing is not forthcoming the patient 
should be encouraged to cough. 

In the majority of cases, the mucous 
plug will be loosened by the first guarded 
cough and an uncontrollable cough reflex 
set up with the production of a sizable 
quantity of mucus Coughing is encour- 
aged until rhonchi no longer can be felt 
by the palpating hand. It is not uncom- 
mon for such a patient to volunteer the 
information “that’s all.” 

If this fails or if the patient refuses to 
cough because of incisional pain, further 
efforts are aimed at loosening the plug. 
He is asked to take a few deep breaths 
If this fails to produce the plug, a sharp 
blow on the back will often accomplish 
the desired result. If these maneuvers 
fail, inhalations of carbon dioxide are 
given to increase the depth of respira- 
tions and this will frequently loosen the 
plug. If rhonchi still persist and breath 
sounds are not coming through the in- 
volved lung, the patient is forced to re- 
main in the described position for as long 
as half an hour at a time. During this 
period steam inhalation of tincture of 
benzoin is given. The steam thins out 
the mucus, and the gravitational effect is 
enhanced by being allowed to act over a 



356 


MEDICINE 


period of time This entire regimen i^ 
not used frequently, as the obstructing 
mucous plug ordinarily can be produced 
by simple forced coughing. 

The foregoing t\pe of postural drain- 
age has given marked uniformity of suc- 
cess in relieving postoperative atelectasis. 
The most striking relief has occurred m 
those cases in which the atelectasis is 
recognized within an hour or 2 after 
onset. 

Carcinoma 

Etiology — F. H Aluller" states that 
considerable increase of primary carci- 
noma of the lungs has been observed in 
the recent decades The exogenic char- 
acter of the causes seems to be increased 
street dust, exhaust gases of motor cars, 
tarring of the streets, war gases, x-rays, 
trauma, influenza, tulierculosis, and in- 
creasing industrialization 

The simultaneous increase of carci- 
noma of the lungs and consum])tion of 
tobacco su])])orts the \ie\\ latelv that 
smoking is a pnmar} cause of carcinoma 
The tar content of tobacco is due mainly 
to the lignified ])arts of the leases, such 
as the \eins, and, recentls, these have 
been used ni increased (|iiantities m the 
manufacture of tobacco The cancerigenic 
ctlecl of tobacco tar has been demon- 
strated cxpcriinentalh on annuals Con- 
t limed tise of toliacco creates in man a 
dis])OMtion to cancer at the ])lace of 
prosocation ddie time needed for creat- 
ing this disposition vanes for difterent 
persons 

Members of families disposed to can- 
cer and persons with chronic catarriis 
of the res]jiratorv tracts should be dis- 
suaded from smoking 

A statistical survey was made of 96 
deceased carcinoma of the lung patients, 
of whom 86 were males Of these 96, 
25 (29 07 per cent) were extreme smok- 
ers, 18 (20 93 per cent) were very 
heavy smokers, 13 (15 12 per cent) were 


heavy smokers, 27 (31 39 per cent) were 
moderate smokers, and 3 (3 49 per cent) 
were nonsmokers Comparison of these 
96 cases with 86 healthy persons as to 
daily consumption of tobacco disclosed 
that the healthy persons smoked consid- 
erably less and that most of them were 
moderate and medium heavy smokers. 
The fact that one-third of the subjects 
surveyed smoked moderately or not at all 
indicates the presence of other cancer- 
igenic factors besides smoking, such as 
influenza and industrial working condi- 
tions. 

Tumor 

Surgical Treatment-Graded Pneu- 
monectomy — W F. Rienhotf, Jr 
states that the successful treatment of 
malignant tumors of the lung, and those 
of benign tumors which involve the pri- 
mary bronchus rather extensively, can 
only be accomplished by complete re- 
moval of the lung, together with its 
lymphatic vessels and glands Lobec- 
tomy has been uniformly unsatisfactory 

Twenty patients have had a total 
])neum()nectoiriy by means of a graded 
])neum()neLtomy The procedure, divided 
into several steps or grades, permits the 
interruption of the operation at 1 or 
seveml points when the condition of the 
patient does not warnnit a complete one- 
stage procedure However, the opera- 
tion should he completed in 1 stage if 
the condition of the patient permits 

Of the 20 patients o])erated, 2 died 
( )ne death was due to failure of the 
peripheral circulatory system and the 
other was due to coronary thrombosis 

The proper preoperalive preparation 
of the patient consists of the introduction 
of air into the pleural cavity in order to 
l)nng about a preoperative collapse of 
the lung An injection into the pleural 
cavity of 50 cm, of beef-infusion broth, 
pVL 7 45, containing 1 per cent of pep- 
tone, is also made m all cases m which 
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it has been possible to bring about a 
preoperative collapse of the lung. This 
injection is made from 48 to 72 hours 
before operation and serves a 2-fold pur- 
pose It protects the patient against 
infection and acts as a stimulus to the 
formation of granulation tissue, the exu- 
dation of plasma, and the obliteration of 
dead space, which will result from the 
removal of the lung. 

After a period of 48 hours, a lining 
layer of granulation tissue will be 
formed. In this manner a preoperative 
mobilization of the combative and de- 
fensive inflammatory processes of the 
body against local thoracic and general 
blood stream invasion has been accom- 
plished. 

The anesthesia for this operation con- 
sists of a combination of nembutal and 
cyclopropane, which has been found 
most satisfactory 

The incision is made over the third 
intercostal space, anteriorly, and extends 
from the lateral border of the sternum 
to the anterior axillary line The pec- 
toral muscles and the intercostal muscles 
are incised about midway between the 
third and fourth ribs The pleural cavity 
is then quicklv opened by cutting through 
the parietal pleura for the entire length 
of the incision and the chest w\ill is 
opened by widening the incision, by 
means of a self-retained retractor of the 
ribs or a rib spreader Resection of the 
nbs is not necessar}. 

The mediastinal pleura is incised and 
dissected medialwvml, with exposure of 
the pulmonary artery The inferior sur- 
face IS then dissected aw a} from the 
upper border of the superior pulmonar\ 
vein, and a No 10 oiled, braided silk 
ligature is passed around the mediastinal 
portion of the vessel, at least 2 or 3 cm 
proximal to its mtrathoracic branches 
The ligature is then tied and another lig- 
ature IS placed about the vessel 0 5 cm 


distally. This is likewise tied. The loose 
ends of these ligatures are cut at least 
6 cm. long so that they and the oblit- 
erated pulmonary artery may be easily 
recognized if a second-stage operation is 
found to be necessary. The phrenic 
nerve is crushed. 

The primary bronchus is then stripped 
of all the bronchial lymphatic glands 
and peribronchial connective tissue from 
the bifurcation of the trachea to the point 
at which the pulmonary artery crosses 
the bronchus and takes up a position 
posterior to this structure. A ligature of 
No. 10 braided silk is placed about the 
bronchus high up, jUst distal to the bifur- 
cation of the trachea, and is firmly tied 
at once The pulmonary veins are then 
doubly ligated If, how^ever, the decision 
has been made to grade the operation 
into 2 or more stages, then the ligatures 
may be placed loosel\' about the veins 
and left untied The ligation of the pul- 
monary veins may be considered the 
third step in the operation 

Amputation of the main bronchus just 
distal to the primary encircling ligature 
constitutes the fourth step m the opera- 
tion Amputation of the hilus of the 
lung is performed from above d(nvn\vard 
on the left side, and from below upw'ard 
on the right No lung, peribronchial tis- 
sue, or lymph glands should be left 
behind 

The bronchus is cut across in the 
mediastinum, not far from the bifurca- 
tion of the trachea The incision is made 
slightlv obli(]uel\ to the long axis of the 
lironchus on a line running from above 
and lateral, to below and medial The 
cut edge of the stump forms an <mgle 
of about 45 degrees with the superior 
border of the primary bronchus, <ind of 
about 135 degrees with its inferior me- 
dial border In addition io the slanting 
direction of the incision across the bron- 
chus, the cut IS made on the bias so that 
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the posterior membranous portion is a 
trifle longer than the anterior cartilagi- 
nous wall. Interrupted fine silk sutures 
are then placed in the membranous por- 
tion in such a way that the curved 
needle picks up a portion of the pos- 
terior membranous tissue a few milli- 
meters proximal to the cut edge. The 
needle is then inserted into the cut edge 
of the mucous membrane and the cartil- 
aginous ring of the bronchus directly 
opposite. From 10 to 12 of these sutures 
are laid in a fan-shaped pattern. Thus, 
when the knots are pulled home, the 
relaxed and relatively tough posterior 
membranous wall is not only snugly fit- 
ted to the inner surface of the semi- 
circular cartilaginous ring at all points, 
but also, as a result of the way in which 
the sutures have been placed, the mem- 
branous portion is rolled over the car- 
tilaginous cut edge in a way correspond- 
ing to the inversion of the intestinal 
wall This method of closure of the cut 
end leaves no tension whatever upon the 
suture line. Two parallel rows of 
through -and -through mattress .sutures 
are placed proximal to the interrupted 
row. 

After the suturing has been completed, 
it IS well to cover over the stump of the 
bronchus with some avaibible additional 
tissue, usually a pedicle flap taken from 
the mediastinal pleura, with some under- 
lying areolar tissue 

Closure of the wound is accomplished 
Iiy drawing the ribs together and in.sert- 
ing perichondral sutures of No 10 
braided silk No attempt is made to 
.suture the pleura or the intercostal mus- 
cles The pectoral fascia is drawn to- 
gether with interrupted medium silk, 
while the skin is closed with fine silk 
Within 2 weeks the wound is healed 
solidly, and there is no impulse or bulg- 
ing during coughing. 


Embolism 

Etiology — E. C. Cutler® states that 
with the advent of infiltration anesthesia, 
a dififerent conception of the mechanism 
giving rise to postoperative pulmo- 
nary complications which formerly were 
thought to be due to the aspiration of, 
and the irritation which accompanied, 
inhalation anesthesia, is necessary and 
embolism from the field of operation is 
proposed. 

Embolic lesions are due to what hap- 
pens in the wounds of the patients. A 
decrease of the incidence of the embolic 
lesions will come only through an appre- 
ciation of the causes of thrombosis and 
embolism. 

Roentgen Diagnosis — N. Wester- 
mark^® made roentgenologic studies in 
26 cases in which embolism of tlie pul- 
monary artery was subsequently estab- 
lished at necropsy. In all these cases the 
roentgen examination was carried out 
within 2 weeks of the patients’ death. 
In 12 of them, a roentgenogram was 
made during the last 2 days before 
death In the majority of the cases, the 
examinations w^ere repeated so that it 
was possible to follow the development 
of the embolus 

Ten of the 26 cases pre.sented signs 
of pulmonary infarct, while the others 
were free from infarction The roent- 
genologic diagnosis of embolism of the 
pulmonary artery is difficult, particu- 
larly in cases without infarction How- 
ever, careful analysis of the roentgeno- 
grams taken in different directions and 
preferably on repeated occasions makes 
it generally possible to arrive at a cor- 
rect diagnosis. 

Emboli with and without infarction 
each present their own typical roent- 
genologic aspects. In embolism of the 
pulmonary artery without infarction, 
there is ischemia of the branches of the 
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pulmonary artery on the peripheral side 
of the embolus. On the roentgenogram 
this ischemia appears as a clarified area 
with diminished vascular design corre- 
sponding to the extent of the embolized 
artery. The vascularization is main- 
tained in the central parts of the lung. 
The infarct appears on suitable projec- 
tion as a wedge-shaped massive homo- 
geneous shadow. However, in most cases 
in which infarction is present, it is pos- 
sible to observe also within other parts 
of the lung larger or smaller wedge- 
shaped clarifications as in embolism 
without infarction. 

Treatment — E. C. Cutler® states that 
after the occurrence of embolic lesions, 
therapy should be aimed at restoration 
of an adequate circulation, adequate care 
of wound infection, and treatment of oral 
sepsis with arsenical drugs. 

Pneumonoconiosis 

Etiology — Silicosis and Its Rela- 
tion to Tuberculosis — T. O’Leary^ i 
states that the co-existence of silicosis 
and tuberculosis, in the same lung, seems 
to evidence a mutual enhancement of the 
one disease by the other 

Besides the well-known industries m 
which silica occurs, such as mining and 
quarrying, silica is used m the manu- 
facture of many common articles like . 
soaps and scouring powders, tooth pow- 
ders and pastes, paint, fertilizer, sand 
paper, optical lenses and insulation for 
pipes. 

A case of sihcosis has been reported 
in a tap dancer who sprinkled sand on 
the floor to keep himself from slipping 

Diagnosis — T. O’Leary^ ^ reports that 
the diagnosis of silicosis depends on a 
history of adequate exposure to silica 
dust There must have been at least 2 
years of work in a heavy concentration 
of fine silica dust. 


From the x-ray standpoint, simple dis- 
crete nodulation and massive conglomer- 
ate fibrosis with or without generalized 
nodulation, constitute the manifestations 
of silicosis. 

Symptoms vary with the type of lesion. 
Simple discrete nodulation has little clini- 
cal expression, but exercise tests may 
show slight changes in the pulse and re- 
spiratory rate. With conglomerate fibro- 
sis, however, dyspnea is a marked symp- 
tom. When active tuberculosis is present, 
symptoms of intoxication may be masked 
and bacilli may not be found in the spu- 
tum tmtil just before death. 

Treatment — T O’Learyi^ states that 
the treatment of silicosis is primarily 
prophylactic. There is no drug or other 
form of therapy known which will dis- 
solve fibrous tissue in the lungs and 
restore a damaged lymphatic system. 

Silicosis is a preventable disease by 
means of adequate ventilating and dust 
exhaust systems. 

The elimination of sources of tuber- 
culosis infection in industries where sil- 
ica dust is a hazard is of equal impor- 
tance. This can only be accomplished 
by systematic examination, early diag- 
nosis and repeated x-ray studies of indi- 
viduals engaged in occupations involving 
exposure to silica dust. 


MEDIASTINUM 

Periesophageal Abscesses 
Diagnosis — W'’ M Hunt^® states that 
cer\ical periesophageal infection follows 
a rupture of the esophagus caused by 
foreign bodies, instrumentation, or spon- 
taneous rupture accompanying malig- 
nancy. 

A diagnosis of infection of the medias- 
tinum IS suggested by the suspected 
or observed perforation by a foreign 
body, instrument or malignancy; by the 
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marked collapse of the patient observed 
at the time of perforation; pain, tender- 
ness and swelling over the area; the 
inability to swallow ; the absence of 
dyspnea unless a pneumothorax has 
occurred ; an increase in the leukocyte 
count of from 15,000 to 23,000 (usually 
the higher) ; a sudden temperature rise 
(although seldom higher than 103° F 
— 39 5° C), definite x-ray evidence of 
a widening of the prevertebral or post- 
tracheal space , and emphysema which 
may be readily ascertained by palpation 
or observation or which may be recog- 
nized only by roentgenological exam- 
ination The roentgenogram is the 
determining factor m diagnosis and is 
of aid m the dififerentiation between a 
simple cellulitis, which might disappear, 
and an abscess formation with a bubble 
of air Daily roentgenograms should be 
made following any knowm perforation 

Prognosis — \V 'M, Hunt^- states 
that untreated cases are fatal if <i real 
abscess h<is de\elo})ed The mort<ilit\ is 
low if drainage is thoroughh est<iblishe(l 
while the infection is localized in the 
rej;>ion of the jierforation 

Treatment — Immediate external in- 
cision and drainage should be msti- 
luted lntra-eso])h<i^eal treatment should 
be Used onl} in the most selected c<ises 
It IS better surgery delibenitel} to open 
and jiack ofi <iny known esophageal rup- 
ture before an <d)scess h<is developed 
li^arlv drainage of these are<is is defi- 
nitely indicated 

Anterior Longitudinal Mediasti- 
notomy — P Ljvraga^’’ reports that In 
means of an anterior longitudinal thora- 
cotonn with section of the sternum, a 
method originally devised by Milton and 
now commonly accepted, a sufficiently 
wide operative field is obtained and the 
various endothoracic viscera may be con- 
veniently exposed, for such conditions as 
diseases of the great vessels, inflamma- 


tory or neoplastic processes of the ante- 
rior mediastinum, traumatic lesions of 
the heart and the lungs, and wounds or 
tumors of the lung. 

A median incision is made which 
extends from the inferior margin of the 
thyroid cartilage to the ensiform process. 
The sternum is bisected with a saw and 
with the aid of a bone chisel The sec- 
tioned parts of the sternum are retracted 
and the posterior and interclavicular 
ligaments are severed. The delicate pleu- 
ral reflection is peeled off with the aid 
of the fingers, special care being taken 
to avoid tears In repairing the wound, 
the sectioned sternal margins are ap- 
proximated and are sutured with metal- 
lic stitches which are introduced with the 
aid of a perforator. The overlying fascia 
and skin are repaired m the usual 
manner 

Of 2 patients operated upon m this 
fashion, the first presented a lymphosar- 
coma occupying the anterosupenor me- 
diastinum and the second had a large 
retrosternal sarcoma I'ollowung an an- 
terior longitudinal mediastinotomy, a 
liiopsv sjiecimen of the tumors could 
be obtained I'ollowing irradiation, both 
]><itients made an uneventful recovery 

German surgeons describe 3 varieties 
of <interior longitudinal mediastinotomy 
lot<il anterior longitudinal mediastmot- 
omy ( Schoene), longitudinal <interosu- 
perior mediastinotomy, and longitudinal 
<interoinferior mediastinotomy ( Sauer- 
briich ) 

Anterosupenor longitudinal medias- 
tinotomy gives the most satisfactorv 
results In this operation, the sternal 
heads of the sternocleidomastoid muscles 
are resected under local anesthesia, the 
superficial veins are ligated, and with the 
aid of the fingers, the posterior surface 
of the sternum is carefully freed from 
the underlying pleura and the great ves- 
sels. The internal mammary vessels are 
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either pushed laterally or they are 
ligated. Subsequently, the sternum is 
sectioned by means of a sternotome. The 
operation is indicated especially in aortic 
aneurism, in neoplasms of the medias- 
tinum and m various carcinomatous 
processes involving the lungs and their 
hila. 


PNEUMONIA 

Pneumococcic Pneumonia 

Treatment — H. F, Flippin^^ states 
that American and British reports are 
encouraging m the treatment of pneu- 
mococci pneumonia with sulfapyridine 
(M & B 693j 

Initiation of the drug treatment is 
followed within 24 to 36 hours or less 
by a critical drop in temperature This 
temperature drop is not immediately ac- 
companied by any significant change in 
the lung signs, but always reflects a 
marked improvement in the toxemia and 
general well-being of the patient Reso- 
lution of the pneumonia then follows 
within a variable period of days It 
cannot be said whether resolution is 
hastened or retarded by the fall in tem- 
perature The critical drop in tempera- 
ture is followed within 12 to 24 hours 
by a marked drop m the total leukoc}te 
count. This is believ^ed to be a favorable 
sign, since m cases where the white 
blood count remains elevated, despite 
adequate drug therapy, the usual cliiiKal 
improvement is retarded In some in- 
stances there is a recurrence of low 
grade fever which persists for several 
days after the initial drop 

At this time there are no definite rules 
as to the amount of drug that should be 
given, due to inability to predict what 
constitutes an eft'ective blood level of 
sulfapyridine in patients with pneu- 
monia. Thus far, experience fails to 
show any correlation between the blood 


sulfapyridine level and the therapeutic 
effect. The blood levels were found to 
be uniformly high in elderly individuals 
and in young persons with renal impair- 
ment. 

On the basis of past experience, the 
following dose schedule is used in adult 
patients : 

An initial dose, by mouth, of 30 grains 
(2 Gm ), followed every 4 hours by 15 
grams ( 1 Gm.), until the required total 
dosage as outlined below is given : 

1. Patients treated during the first 5 days 
of the disease receive a total of 375 grains 
(25 Gm) 

2, After the fifth day 225 grains (15 Gm.) 
IS sufficient in most cases 

3 All cases of bacteremia should receive at 
least 375 grains (25 Gm ) and usually more; 
sometimes a total of 750 grains (50 Gm ) is 
necessary. 

4 In elderly patients and those with renal 
involvement, a total dosage of 225 grams (IS 
Gm ) will often suffice 

5 When there is evidence of spread m the 
pneumonia, despite a normal temperature, a 
larger total dose is advisable 

6 In cases where specific serum has been 
used without apparent success, sulfapyridine 
should be given as outlined above 

7 The failure ot a patient to show clinical 
improvement after 48 hours of adequate sulfa- 
pyndine therapy, is considered by some as an 
indication for specific serum 

In the treatment of infants and chil- 
dren, the total dosage has waned with 
the individual case (Ine and one-half 
grains per pound of bodv weight every 
24 hours in divided doses has been given 

B R Allison^'’ treated 100 cases of 
jineumonia at the Nassau Hospital since 
January, 1939 Ev^ery |)neiimonia patient 
vv'as giv'en sulfapvndme whether or not a 
jineiimococcus was found in the sputum 

An initial dose of 30 grams (2 Cjui ) 
of the drug follow ed by 1 5 grams ( 1 Gm. ) 
ev'ery 4 hours was given in most of the 
adult cases ( )f the 58 adults, 28 received 
a total of less than 4 drams (15 Gm.), 
15 received from 4 to 6 drams (15 to 
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25 Gm.), 10 from 6 to 10 drams (25 to 
40 Gm.), and 5 more than 10 drams 
(40 Gm.) . The average total dosage was 
4% drams (19 Gm.). Small doses, cer- 
tainly much smaller than the 6 drams 
(25 Gm.) originally suggested, prove 
sufficient in many cases. 

In children, a daily dose of 1% grains 
per lb. (0.2 Gm. per kg.) of body weight, 
reduced to % grain per lb. (0.09 Gm. per 
kg.) after the first 24 hours is suggested. 
Children seem to tolerate the drug so well 
that in some cases much larger amounts 
have been given. The average total dosage 
for children was 1% drams (7 Gm.). 
This total dosage was well tolerated by 
each of the 9 infants. 

Sixty-one patients were admitted be- 
fore the fourth day of the disease, 20 on 
the fourth day, and 19 after the fourth 
day Forty-two cases were children less 
than 10 years of age and 9 of the.se were 
in their first year 

The sputum was examined at least 
once, in 97 cases Tu enty-seven were 
negative for pneumococci Twentj-two 
of the 27 patients in w liose sputums 
no pneumococci were found, showed a 
prompt response to treatment. It is pos- 
sible that further sputum e.xaminations 
would lia\e reiealed pneumococci ; other- 
wise sucli a liigh percentage of prompt 
responses m nonpneumotoccic jineumn- 
nias would not be e.\]X‘cted 

I’lieumocotci, t\pes 1, Iff to VdJI, 
xr, Xl\' to XXIII, XXX'III, and 
XXIX, were found m the other 70 cases 
Blood counts and urinalyses w'ere done 
in all cases. If a patient was desperately 
sick on admission or did not respond 
promptly to the drug, serum also was 
given The severity of illness of these 
100 cases was comparable to any similar 
series of patients with pneumonia ad- 
mitted to the hospital m recent years. 
The average number of days spent in the 


hospital was 13.8. Four of the patients 
died, 1 infant and 3 adults. 

The mortality rate at the Nassau Hos- 
pital for all pneumonias during the last 
4 years was 19 per cent in 1935, 20.9 
per cent in 1936, 18.1 per cent in 1937, 
and 1 1 per cent in 1938. 

Six of the 70 blood cultures done were 
positive in the 1939 series. Three were 
type I, 2 were type VIII, and 1 was 
unidentified. One of the patients with 
type I pneumococci, with a very heavy 
growth, was addicted to alcohol, had 
hypertension, and made a dramatic re- 
covery. One, with a heavy growth, died 
in 24 hours in spite of 400,000 units of 
serum and sulfapyridine. The third pa- 
tient recovered after 300,000 units of 
serum and 46 Gm of the drug Both 
patients with type III pneumococci re- 
covered The unidentified case also re- 
sulted in recovery. 

Usually, the temperature showed a 
marked drop in from 12 to 36 hours after 
administration of sulfapyridine and with 
this, the pulse and respiratory rate 
dropped The general ap]iearance and 
sense of well-being of the p.itient showed 
a corresponding improvement The tem- 
jierature response seems to be a good 
mde.x of the e.xtent of improvement 
There were no serious toxic signs in 
any of tlie cases. 

In order to avoid the extra work gen- 
erally involved m determining the sensi- 
tivity of the different pneumococci to 
sulfapyridine, I H. Maclean, K. B 
Rogers and A h'leniing^*’ adopted a 
method in which a fixed amount of sulfa- 
pyridme was added to blood infected 
with various dilutions of a pneumococcus 
culture. This permitted obtaining an 
end point with an unknown culture with- 
out any preliminary titration Using a 
strength of 1 in 20,000, 30 types of pneu- 
mococci were tested. 
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The pneumococci vary enormously in 
their sensitivity to sulfapyridine and the 
variation is not associated with the type 
of pneumococcus but with the individual 
strain. Animal experimentation confirms 
the results obtained m vitro, suggesting 
that whenever possible, such a test should 
be carried out and according to the result 
obtained, forecasts can be made as to the 
result likely to be obtained with sulfa- 
pyridine treatment. 

If the infecting organism is sensitive, 
simple treatment with the drug will prob- 
ably be effective. If it is only moderately 
sensitive, it is likely that some increase in 
immunity will be necessary in addition to 
sulfapyridine treatment However, if the 
organism is insensitive to sulfapyridine 
in concentrations which can be attained 
m the human body, there appears to be 
no justification for embarking on a course 
of treatment, which apparently cannot do 
good and may have serious toxic effects. 

Animal experimentation indicates that 
the combined use of vaccines and sulfa- 
pyridine in man is beneficial in all cases 
of pneumonia. 

Animal experimentation shows that 
pneumococci can, in an infected animal 
treated with sulfapyridine, readily estab- 
lish a tolerance or fastness to the drug 
This makes it essential that the initial 
doses should be large. Also, as sulfa- 
pyridine merely interferes with the 
growth of the bacteria and the body has 
to do the actual killing, it is essential that 
the immunity be raised to as high a 
degree as possible by any means, active 
or passive, specific or nonspecific, so that 
the destruction of the bacteria may be 
complete before tolerance of the pneumo- 
cocci to the drug has been established 

Toxic Effects of Sulfapyridine — 
As with sulfanilamide, the toxic effects 
of sulfapyridine are sufficient to require 
close observation of the patient and 
careful usage of the drug. The most 


troublesome and most frequent untoward 
effects of the drug are nausea and vomit- 
ing. Both are most likely to appear 
during the first 24 hours of treatment 
and are probably of central origin, 
rather than local gastric irritation. The 
following methods have been used to 
control the nausea and vomiting and in 
individual cases, each of these adjuvants 
appear to improve the tolerance for the 
drug: 

1. The administration of small amounts of 
sodium bicarbonate after ingestion of the 
drug. 

2. Mixing of the drug with water* fruit 
juices, or milk. 

3. Omission of treatment for 1 or 2 doses, 
followed by its resumption. 

4. The use of barbiturates and chloral 
hydrate, 

5. The introduction of sodium chloride 
and dextrose, intravenously, is advisable in all 
patients who show nausea and vomiting. This 
appears to be a valuable method of minimizing 
these symptoms as well as of restoring normal 
fluid and electrolyte balance m the patient who 
is vomiting. 

The extreme insolubility of the drug 
has made impractical its administration 
through the rectum. The use of an enteric 
coated tablet by mouth has been unsuc- 
cessful 

Other toxic reactions include cases of 
transient hematuria, dermatitis, acute 
henioh tic anemia, leukopenia, drug fever, 
and agranulocytosis reported by F. D 
Johnston.^” Cyanosis does occur, but its 
presence does not necessitate the with- 
drawal of the drug. Aside from the nau- 
sea and vomiting, these toxic reactions 
do not occur as frequently with sulfa- 
pyridine as with sulfanilamide 

In view of the above toxic effects, it 
IS advisable to watch the urine closely 
for red cells, acetone and urobilin, and 
the blood count for signs of progressive 
anemia and neutropenia In elderly pa- 
tients the blood urea nitrogen level should 
be checked and, in those with severe 
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vomiting, blood chloride studies are indi- 
cated 

Sulfapyridine in Treatment of 
Pneumonia in Children — H Lowen- 
burg. Jr,!'' used 1 gram per pound 
( 0 132 Gm. per kg. ) per day This was 
divided into 6 4-hour doses over a 
period of 24 hours In most instances, 
the sulfapyridine was given for 3 days. 


to normal Concomitant with the fall in 
temperature, there was noted an imme- 
diate improvement in the general condi- 
tion of the patient. Three children, who 
were moribund, were sitting in bed play- 
ing the following day 

The pathology was not materially af- 
fected. Both clinically and by roentgeno- 
gram, the pneumonic process progressed 



CuiiiiMisiit tcNiipeiatint curve ot II cases of hronchcpneunionia 


The niiticii (lose Ucis lU to twice the 
iiinount of the other 4 hourh dose.s An 
alk<i]i (sodium citrate) was f^nen ui 
conjiiiKtion witli the sulfapM'ichne in 
suitable (loses ( )ther treatment c(jn- 
sisted of ^t>eneral sujj])orti\e measures 
( )f 23 clnldren treated with siilfapyri- 
dine, 12 liad lobar consolidatujiis and 
11 ii^ave evidence of patch) involvement 
All 12 patients with lobar consolida- 
tions gave immediate resj^onses to the 
institution of sulfapyridine therapy. In 
only 1 patient did it require more than 
30 hours for the temperature to drop 


in Us usual manner As all these patients 
were treated earl), the critical fall m the 
temperature may reasonabl) be attrib- 
uted to the sulfap)rKhne 

The following chart gives a conqiosite 
]:>icture of the temperature curves in the 
1 1 patients w^ith bronchopneumonia 
The course of the disease w^as not 
materially affected by sulfajjyridine, 
whether or not the drug was used early 
or later In this group of 11 patients, 
there was a mortality rate of 18 per cent 
These findings differ from those of G M 
Evans and W F Gaisford^*^ and those 
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of H. L. Barnett, A F Hartmann, A. M. 
Parley, and M. B Ruhoff-^ 

Treatment of Postoperative and 
Primary Pneumonias — H. C Hinshaw 
and H J Moersch-^ treated 21 cases of 
postoperative pneumonia and 6 cases of 
primary pneumonia with sulfapyridine. 
Usually 15 grains (1 Gm ) of sulfapyri- 
dine w^as given by mouth every 4 hours 
day and night. 

The diagnosis of pneumonia was con- 
firmed by roentgen examination m every 
case Sulfapyridine usually was withheld 
until there was evidence of serious pro- 
gressive pneumonia. Alost patients re- 
ceived nonspecific supportive treatment 
Three patients received positive pressure 
therapy for pulmonary edema, with suc- 
cessful results At least half of the pa- 
tients were so seriously ill that recovery 
would have been doubtful without sulfa- 
pyridme or specific therapy. More than 
half of the patients with postoperative 
pneumonia were 55 years of age or more. 
Only 4 patients were less than 45 years 
of age 

The drug was equally effective in the 
treatment of both elderly and young pa- 
tients The maximal temperature of 
nearly half of the ])atients approached 
normal within 24 hours after treatment 
with sulfa])} ridme w'as begun The con- 
dition of most of the others was signifi- 
cantly improved in from 48 to 72 hours 

I\)stoperative, as well as primary 
])neumonia, responded ( )nly 1 death 
occurred This was m a case of early 
fulminating postoperative ])neumoma 
wdiich developed on the second day after 
extrapen toneal resection of a carcinoma 
of the colon Some patients, who did not 
respond to other treatment, did subse- 
quently respond to sulfapyridine 

Treatment of Pneamococcic Pneu- 
monia Complicating Pulmonary Tu- 
berculosis — J H Crawford-- obtained 
no improvement from routine treatment 


of a case of pnetimococcic pneumonia 
superimposed on a pulmonary tubercu- 
lous lesion until sulfapyridine w^as ad- 
ministered to the patient on the sixth day 
of illness 

The initial dosage ( 15 grains — 1 Gm. 
every 4 hours) w^as not high and as no 
toxic effects w^ere observed, higher doses 
probably could have been given with 
safety. The drug was discontinued after 
5 days wdiich apparently w^as a little pre- 
mature in this case as slight relapse fol- 
low^ed This was easily controlled by 
further administration of sulfapyridine 
in the same dosage as before 

There w^as no increase in activity of 
the tuberculosis as a result of the infec- 
tion, and subsequent x-ray examination 
of the chest revealed a definite improve- 
ment in the nature and extent of the 
tuberculous lesion 

Lobar Pneumonia 

Treatment — M, Cutts, C P Gorml} 
and A ]\I Burgess-*^ state that of 84 
jiatients wuth lobar pneumonia treated at 
the Rhode Island Hospital, only 22 w’ere 
treated onl\ with serum, 44 were treated 
with sulfapyridine alone, 13 with serum 
and the drug, and 5 who entered the hos- 
])ital after the fifth day of their disease 
received no drug or serum therapy 

l^atients given both the drug and 
serum were not chosen liecause of any 
greater seventv of tlieir illness SevTre 
])neuinonia waas present in all groujis m 
al)out equal jiroportions Tlie duration 
of the disease at the tune of admission 
averaged 2 4 dav s in tlie serum treated 
grou]), while tliose in tlie drug therapv 
onh group averaged 3 2 davs In those 
jiatients who receivxxl combined treat- 
ment, the average duration was 2 days. 

The average age of the drug treated 
patients was 42 \ears, the average age of 
the serum treated cases was 42, and the 
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average age was 50 years in those who 
received both serum and drug therapy. 

In the great majority of cases, sulfa- 
pyridine exerts no serious toxic effects if 
used in proper dosage. However, nausea 
and vomiting are quite troublesome. Oc- 
currence of both rash and drug fever was 
noted in 2 patients receiving more than 
10 drams (40 Gm.) of the drug, suggest- 
ing that such large doses should be used 
with caution. Agranulocytosis or acute 
hemolytic anemia was not encountered in 
the cases treated but their known occur- 
rence in occasional cases makes frequent 
blood counts and close observation essen- 
tial. 

There was 1 death among the patients 
receiving sulfapyridme alone, 3 deaths 
among those treated with serum and the 
drug, 2 deaths in the serum treated pa- 
tients, and 3 deaths among the 5 patients 
admitted to the hospital after the fifth 
day of illness who received no treatment. 

Taking into consideration the number 
of lobes involved, the duration of the 
disease when treated, blood cultures, age 
of patient, type of infecting organism, 
temperature response and presence of 
complications, 90 per cent of the drug 
treated cases yielded good results as com- 
]3ared to 73 per cent of the serum treated 
group 

Sulfap} ricline was equally effective in 
all types of pneumonia, with the excep- 
tion of that caused by the type III pneu- 
mococcus. 


THORACIC SURGERY 

Rib Regeneration — According to 
W. F. Bowers^^ there are 3 main schools 
of thought on the theories of osteogene- 
sis and bone repair. 

1. Periosteal regeneration. Many regard the 
periosteum and endosteum as definite organs 
for the formation and repair of bone. Accord- 


ing to this theory, osteoblasts never arise from 
adult bone cells, but from the cells of the 
periosteum and, to a lesser extent, from the 
endosteum. 

2. Osteoblastic regeneration. The proponents 
of this theory uphold 1 of the 2 following 
opinions: (a) After injury bone cells are 
liberated from their lacunas and these multiply 
to form new bone; (b) after injury wandering 
connective-tissue cells are drawn to the site of 
reaction and through their pluripotentiality 
become osteoblasts. 

3 Extracellular deposition of calcium salts. 
This hypothesis holds that there is no definite 
bone-producing cell but that after injury cal- 
cium salts are laid down in the framework of 
the adjacent connective tissue by chemotaxis 
These connective-tissue cells then become bone 
cells by metaplasia or by functional adaptation 

Regarding the problems of bone trans- 
plantation, regeneration of bone, hetero- 
topic osseous formation and chemical 
inhibition of rib regeneration: 

a The periosteum is definitely osteogenic 
and IS a very important source of blood supply 
to bone, 

b The periosteum is the most important 
source of regeneration of bone and its presence 
IS necessary for union in case of fracture. 

c\ The growth of osseous and periosteal 
transplants is in direct ratio to their ability to 
establish an adequate blood supply 

d, A solution of formaldehyde is superior to 
Zenker’s solution as an inhibitor of costal re- 
generation, the inhibition which it produces 
lasting for at least 4 months The application 
of a solution of formaldehyde U S P , diluted 
1 to 10, to the periosteal beds, apparently is not 
accompanied by delayed healing of the wound 
or by any other disadvantage It is advocated 
m all resections of the ribs for the drainage of 
empyema or abscess of the lung It is also 
advocated in first-stage thoracoplasties, except 
that it should not be used in the bed of the first 
rib because of possible damage tu the adjacent 
nerves and vessels by the formation of scar 
tissue 

The chemical inhibition of rib regen- 
eration should not be employed in the 
Semb type of apicolysis, because in this 
operation the new bone aids in maintain- 
ing collapse of the lung. 



RESPIRATORY TRACT. DISEASES OF 


367 


TUBERCULOSIS 

Etiology — H. I. Spector,^^ reporting 
on marital tuberculosis (the development 
of clinical tuberculosis in both husband 
and wife), states that judging from 208 
responses received in answer to 304 ques- 
tionnaires sent to a selected group of 
phthisiologists in the United States and 
in certain European and South Amer- 
ican countries, the majority of physicians 
approve of marriage between tuberculous 
individuals and between tuberculous and 
nontuberculous individuals. In Germany, 
however, marriage between tuberculous 
and nontuberculous persons is forbidden 
by law. 

The majority of the phthisiologists 
approved of their arrested tuberculous 
patients having children although the 
answers received from the doctors in 
France stressed the importance of vac- 
cinating the newborn child with BCG 
vaccine at the time of birth. 

A study was made of 11,193 cases of 
tuberculosis reported in St. Louis for the 
10-year period from 1928 to 1937, inclu- 
sive. Among these patients there were 
5514 married persons and, among these, 
there were 210 couples with marital tu- 
berculosis. This is an incidence rate of 
3.8 per cent marital tuberculosis per 
100,000 married tuberculous as compared 
with a tuberculosis incidence rate of 
0 13 per cent in the general population 
In other words, the risk of infection and 
development of clinical disease in a 
healthy man or woman in marital con- 
tact with a tuberculous mate is 29 times 
greater than in the general population. 

Marital tuberculosis is not as infre- 
quent as is generally believed and the 
evidence indirectly suggests that exog- 
enous reinfection may be responsible for 
tuberculosis in the consorts. 

Analysis of the statistics of the 210 
couples with marital tuberculosis also 


showed that 55 (9 per cent) of their 
595 contacts contracted tuberculosis. 
Thus the incidence of tuberculosis in 
contacts of marital tuberculosis is 9 per 
cent as compared with the incidence of 
0.13 per cent in the general population. 
In other words, a child exposed to 2 
tuberculous parents has 69 times more 
chance to develop tuberculosis than if he 
were exposed to the general population. 

Complications — Pregnancy — F. M. 
F. Meixner^s states that in some cases 
of tuberculosis, particularly advanced ac- 
tive cases, abortion acts as a stimulus to 
the chest lesion, and noninterference is 
preferable if it is felt after careful ob- 
servation that abortion will mean death 
for both mother and child, while allow- 
ing progress of the pregnancy may mean 
death of the mother, thus sacrificing 
everything for a live child 

Early induction of labor and forceps 
delivery may be indicated. With col- 
lapse therapy, even these apparent!}' 
hopeless cases can often be carried 
through a normal pregnancy and deliv- 
ery, treatment being continued after de- 
livery. By doing a phrenectomy or 
phrenic crush and using greater than 
usual pressure by pneumothorax, and, 
m selected cases, holding the diaphragm 
by use of pneumoperitoneum after de- 
livery, the prognosis is materially im- 
proved The efficacy of collapse therapy 
may limit the indications for therapeutic 
abortion in this type of case 

In most cases of tuberculosis, however, 
it is best to remove the pregnancy and 
let the woman have all her facilities for 
conquering the tuberculosis Then, after 
the danger from tuberculosis is past, she 
may produce the offspring she desires. 

In a large group which is rapidly 
becoming larger as a result of early diag- 
nosis and collapse therapy, selected by 
careful observation, with the patient con- 
stantly under good sanatorium treatment, 
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the fetus may be preserved and therapeu- 
tic abortion may be withheld. Artificial 
pneumothorax often brings an active 
lesion under control and pregnancy may 
proceed without complication Moreover, 
if the lesion is well collapsed, it is usu- 
ally not necessary to separate the mother 
and infant after delivery to prevent in- 
fection by tuberculosis of the infant from 
the mother 

M"ith a better and more intelligent 
understanding of the question of preg- 
nancy and tuberculosis on the part of the 
tuberculosis specialist and the obstetri- 
cian, the pregnant tuberculous patient 
nia} emerge from her pregnancy experi- 
ence (once looked upon as a most dan- 
gerous and unjustifiable happening) al- 
nK)st, if nut quite as safely as the non- 
tuberculous woman and the lives of a 
large number of infants may be saved 

Lactation should not be permitted as it 
increases the hazard for the mother by 
using her recuperative and healing pow ers 
for the production of milk Also, in open 
cases, there is great danger of tlie infant 
actiuinng a tuberculous infection from 
the mother 

In the decision to interfere In abor- 
tion, the social aspect must also be con- 
sidered because in manv instances a 
woman would be unable to take care of 
her child and her home surroundings 
would not he pro])er for the welfare of 
the bain, which makes it necessar\ to 
terminate The prolilem here, like the 
entire ])n)l)lem of tuberculosis, is not only 
medical but social The religious aspect 
of the problem is purposely cjmitted from 
discussion but must he borne in mind 
w hen outlining treatment for any given 
case 

The principles to be follow^ed are : 

First, no one has shown definitely 
that ]>regnanc} is good for the health of 
a tuberculous w^oman m any stage or 
type of tuberculosis. A neutral effect of 


pregnancy on a tuberculous lesion is not 
asked as the risks are too great. 

Second, about 75 per cent of investi- 
gators believe that pregnancy aggravates 
tuberculosis, wdiile no one has proved 
that abortion, properly performed, aggra- 
vates an early, quiescent or arrested 
lesion, if proper tuberculous therapy is 
follow’ ed afterward 

Third, pregnancy places a severe strain 
on a tuberculous woman's resources and 
strength and labor is fraught with imme- 
diate and remote penis. 

Fourth, the fate of the patient does not 
depend on the fact that she is pregnant, 
but rather upon the character of the 
chest lesion and upon the care she re- 
ceives during pregnancy and puerperium 
Fifth, after labor or abortion, treatment 
of the chest condition should be carried 
on vigorously, and must be continued 
over sufficient time to guarantee arrest 
and should not be discontinued too early, 
and only after very careful observation 
and study by an experienced j^hthisio- 
therapist 

Sulisequent pregnancies should be al- 
lowed only after careful study of tlie case 
has show’ll the cliest lesion completely 
arrested or under complete control 
Sixth, thera{)eutic abortion should be 
done as early as jiossihle when decided 
upon, hut after the fourth month of ges- 
tation the effect of intervention is com- 
])arable to a full term delivery With 
projier collateral care in cases that have 
not showm an acute flare-up earlier, the 
risk can be safely assumed, the physician 
being ready to interfere as soon as labor 
starts so as to terminate ra])idly, as by 
forceps, sparing the patient the stress of 
inhalation anesthetics 
Extrapulmonary Tuberculous Com- 
plications — D Perla and S B. Biller^ 
analyzed 1116 postmortem examinations 
of patients dying from pulmonary tuber- 
culosis. 
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Larnygeal involvement occurred in 
about one-third of the cases. Tuberculous 
enteritis complicated pulmonary tuber- 
culosis in more than half of the cases In 
cases of tuberculosis of the larynx, tuber- 
culosis of the intestine generally devel- 
ops. The epididymis was practically 
never involved without the presence of 
a tuberculous focus in the prostate. 
Tuberculosis of the genital tract is a 
ready source for further hematogenous 
dissemination Gross renal tuberculosis 
was absent in more than 90 per cent of* 
the 1116 cases. 

In general, involvement of the larynx 
and intestine occurs in active progressive 
diseases of the lungs but renal and gen- 
ital tuberculosis are associated with fi- 
brotic pulmonary lesions or hematoge- 
nous pulmonary tuberculosis. Amyloid 
disease is particularly prone to develop 
in tuberculous patients with extensive 
extrapulnionary complications. 

Bronchopleural Fistulas and Tu- 
berculosis — O Auerbach and S Lip- 
stein- ^ state that in 1000 consecutive 
necropsies in chronic ulcerative pulmo- 
nary tuberculosis, 78 cases of broncho- 
pleural fistulas were found 

Fifteen of the bronchopleural fistulas 
occurred in previously uncollapsed lungs 
56 m the presence of an artificial iMieu- 
inothorax, and 7 as a direct result of 
closed ])neunionolyses The fistulas were 
diagnosed chnicalh in 52 cases The size 
of the fistulas at necrojisy varied from 
1 mm to 4 cm and 73 per cent w'ere 
present in the upper lobes of the lung 

Bronchopleural fistulas occurring w ithm 
6 months after the induction of arti- 
ficial pneumothorax usually ended in a 
fulminating caseous pneumonia. The 
underlying pulmonary pathologic condi- 
tion m cases of bronchopleural fistulas 
occurring after from 1 to 4 years of 
pneumothorax therapy was that of a 
chronic pulmonary tuberculosis Empy- 


emas were present in all but 5 instances. 
In these, the fistulas developed too soon 
before death for fluid to collect. Mixed 
infection empyemas wxre recorded in 27 
instances, tuberculous empyemas oc- 
curred in 17 and the remaining patients 
either had no aspirations or the reports 
W'ere inadequate. 

Healing of bronchopleural fistulas may 
be temporary or permanent. It may occur 
because the visceral pleura becomes ad- 
herent to the parietal pleura in the region 
of the perforation or a fibrinous exudate, 
which later is organized into fibrous tis- 
sue may seal ofif the opening. 

Cervical Lymphadenitis — B. C. 
Thompson-^ states that scrofula, which 
has been called ‘The king's eviF' and 
“the necklace of boils," w^as called gan- 
damata by the ancient Hindoos in the 
year 500 b c. Scrofula, which is tuber- 
culosis of the lymphatic glands, and 
sometimes of the bones and joint sur- 
faces, IS essentially a disease of early life. 
It IS a disease of ancient lineage and 
w'orldwide distribution and was recog- 
nized from the earliest times although 
its relationship to tuberculosis was not 
definitely established until the era of 
Koch 

Formerly, its occurrence w'as almost 
universal, sometimes epidemic m form, 
among all civilized communities. Today, 
however, its occurrence has been reduced 
to a greater degree than pulmonary tu- 
berculosis and it has almost vanished 
from the communities of United States 
and Canada This is probably due to the 
eradication of tubercuhnis cattle and the 
almost universal pasteurization of milk 
In British India, how'ever, it is a common 
condition today Here the milk is gen- 
erally boiled before use It is also com- 
mon m China and Japan, wfiiere milk is 
not used to any extent, and the age dis- 
tribution is very similar to that of pul- 
monary tuberculosis. 
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A study made of 324 cases registered 
at a tuberculosis dispensary in Great 
Britain during the years 1934 and 1936, 
when there was extensive unemployment 
and excessive overcrowding and malnu- 
trition, and the average milk consump- 
tion was % of a pint (200 cc.) per per- 
son per week, disclosed 20 per cent of 
the cases were classed as suffering from 
tuberculosis of peripheral lymph nodes. 
The majority of the cases occurred be- 
tween the ages of 5 and 15 years. 

Sometimes there were positive indica- 
tions that the initial lymphadenitis was 
a primary infection phenomenon, such as 
when it was accompanied by an outbreak 
of erythema nodosum or of phi} ctenular 
conjunctivitis, signifying an abrupt rise 
in allergy The age distribution corres- 
ponded fairly closely with that of primary 
tuberculous infection, as far as informa- 
tion was available from routine tubercu- 
lin testing. 

Contact with positive sputum tubercu- 
losis was established in 21 per cent of 
the cases, as compared with a positive 
sputum contact of 36 6 per cent in a simi- 
lar series of patients with pulmonary 
tiiberculoMs. This suggests the possibil- 
ity of a bovine tuberculosis etiology in 
many ease^ However, the disease was 
uncommon before the age of 5 years and 
It has been reported that the highest inci- 
dence of bovine infection is found in the 
first 5 years of life Tn districts where 
bovine tuberculosis is common, the ma- 
jority of cases of cervical lymphadenitis 
occur m tlie 0 to 5 years age group 

.\mong these cases studied, the exceed- 
ingly low consumption of milk and but- 
ter among the population does not sug- 
gest a bovine etiology. 

The period of maximum incidence was 
when the incidence of pulmonary tuber- 
culosis and the death rate from all forms 
of tuberculosis was very low. 


Though theoretically cervical lymph- 
adenitis may arise secondarily to abdom- 
inal tuberculosis, there was no evidence 
in the series of cases that this took place 
more than exceptionally. 

Only exceptionally was there any indi- 
cation of a hematogenous infection of 
lymph nodes. In rare instances of gen- 
eralized lymphadenitis, the disease ap- 
peared in successive lymph node groups 
over a period of years, never simulta- 
neously. Almost always, the first mani- 
festation was in a lymph node adjacent 
to a nasopharyngeal, pulmonary, or (as 
in the 11 cases of inguinal lymphadeni- 
tis) alimentary portal of entry, from 
which the disease spread regularly along 
lymphatic route Lymph nodes remote 
from these portals, such as the epitroch- 
lear or popliteal groups, were seldom 
affected and other evidence of blood 
borne spread, such as tuberculosis of the 
skin or bone or joints, was uncommon 
except as sequel to long established 
tuberculous lymphadenitis 

The 324 cases of cervical lymph nodes 
observed, fell into 2 classes, those of 
nasopharyngeal origin, beginning in the 
upper cervical groups and spreading 
downwards, and those of pulmonary 
origin, beginning in the lower cervical 
groups, and spreading upwards. The 
former outnumbered the latter 5 to 1. 

When the total cases of involvement 
of each lymph node group are distrib- 
uted according to age, it is found that 
the upper cervical groups approximately 
coincide, and when combined together, 
they describe a curve very different 
from that of the combined lower cervical 
groups. In the former, most of the cases 
fall between the ages of 2 and 15 years, 
rising abruptly to a peak at 8% years, 
while the latter show a much broader 
distribution gradually reaching a maxi- 
mum at the age of 13 years. This later 
and less regular appearance of supra- 
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clavicular and axillary lymphadenitis is 
dependent upon its respective original 
source. Spread from the upper cervical 
groups, a process which sometimes occu- 
pies several years, or extension from 
pulmonary tuberculosis, is a condition 
commoner after puberty. 

The upper deep cervical group of 
lymph nodes was involved almost as fre- 
quently as all the other groups combined. 
This involvement was often bilateral and 
in two-thirds of the total cases, the dis- 
ease started in this group before spread- 
ing to others. The mesial subgroup is 
commonly termed the tonsillar group 
because it drains directly the faucial ton- 
sil. The pharyngeal tonsil (adenoid) is 
drained by the lateral or external sub- 
group. In a large number of cases of 
tuberculosis of the upper deep cervical 
lymph nodes, microscopical tubercles 
have been demonstrated in tonsils and 
adenoids which appeared normal to the 
naked eye. Probably, tuberculosis, in a 
previously uninfected subject, gains en- 
trance by the nasopharynx in a manner 
analogous to that in which it gains en- 
trance by the lung, with the formation 
of a primary complex, of which the inoc- 
ulation site m the tonsil remains clinically 
latent while tubercle bacilli multiply and 
produce massive caseation in the regional 
lymph nodes 

Patients m whom the preauricular, 
submaxillary, or submental groups of 
lymph nodes became involved, showed 
involvement also of the homolateral ton- 
sillar group of lymph nodes in a large 
number of cases. Since the normal path 
of lymphatic drainage of these groups is 
towards the tonsillar group, this might 
be expected but it is significant that in 
more than half of these cases the disease 
appeared in the tonsillar lymph nodes 
earlier than in the other groups Retro- 
grade spread of this type, contrary to 
the normal lymph flow, was seen re- 


peatedly in other parts of the body and 
seems an important feature of lympha- 
togenous tuberculosis. Probably, in the 
maj'ority of cases, lymphadenitis in the 
preauricular, submaxillary and submen- 
tal groups was secondary to tuberculosis 
of the corresponding upper deep cervical 
nodes, presumably infected through the 
tonsils. 

Tuberculosis of the upper deep cervi- 
cal, preauricular, submaxillary and sub- 
mental lymph nodes, which may be 
classed together under the term “upper 
cervical group” tended to spread down- 
wards by 1 of 2 paths; by the internal 
jugular chain in the line of the carotid 
artery or by the external jugular chain 
which runs obliquely across the posterior 
cervical triangle. In either case, lymph 
nodes in the path of drainage became 
involved and infection might reach the 
supraclavicular lymph nodes from which 
it sometimes spreads to the axillary 
group. 

The supraclavicular and axillary 
groups, which are anatomically in close 
relation, were frequently involved to- 
gether in the same patient. 

In 42 of the cases, one or the other of 
these 2 groups was the seat of the initial 
lymphadenitis which then spread up- 
wards in a retrograde direction, some- 
times as far as the upper deep cervical 
lymph nodes, by way of either the inter- 
nal or external jugular chain. 

In the cases of initial involvement of 
the supraclavicular or axillary lymph 
nodes (the lower cervical groups), those 
patients who were x-rayed showed evi- 
dence of mtrathoracic tuberculosis in 
every case, as compared with one-third 
of the patients initially attacked in the 
upper cervical groups. This suggests that 
the infection, in these cases, was derived 
from the lung. Since there is no direct 
lymphatic connection between the lymph 
nodes of the thorax and those of the 
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neck, it is supposed that disease in the 
lung parenchyma extended from the vis- 
ceral to the parietal pleura and then by 
afferent lymphatics to the supraclavic- 
ular or axillary lymph nodes. 

There is a particular lymph node of 
the internal jugular chain in the “mid- 
jugular group” which on 7 occasions 
became the seat of acute isolated en- 
largement and caseation in each case, 
preceded by progressive tuberculosis m 
the lung apex of the same side This 
lymph node has been shown, in the cad- 
aver, to dram the dome of the parietal 
pleura by an afferent lymphatic, distinct 
from those which pas^ to the supra- 
clavicular lymph nodes. 

I'emale patients outnumbered the 
males in the proportion of 1 to 28 This 
preponderance is greatest m the years of 
puberty through adolescence, a period of 
excessue incidence, among girls, of pul- 
monar\ tuberculosis, with a raised mor- 
tality m consequence. 

The apparent benignity of tubercu- 
lous cer\icai lymphadenitis in regard to 
life IS illustrated by the fact that onlv 
1 case (lied as <i direct result of scrofula 
7'his patient, a^ed 12 months, developed 
meningitis 1 \e<ir from onset In addi- 
tion, of 54 p<itients who developed pul- 
iiionarv tuberculosis, 13 died 

Pulnion<irv tuberculosis is a compli- 
cation which ordniiirilv affects the good 
prognosis of scrofula f)ne mav' read in 
the <mcient Susruta text, dated about 
5(i0 H c , that tlie ordinaril} favorable 
prognosis of scrofula becomes hopeless it 
the patient develops cough, chest pain, 
fever or vomiting 

The occurrence of pulmonary tuber- 
culosis is probablv not greatly affected 
l)\ w’hatever treatment is adopted for the 
primary condition However, by means 
of routine x-ray examinations, it is pos- 
sible to detect pulmonary infiltration at 
an early stage, often prior to the appear- 


ance of symptoms, and while it is 
amenable to treatment Routine x-ray 
examinations should be done on all cases 
of tuberculous cervical lymphadenitis and 
the observation should be continued 
through adolescence and young adult life. 

There is no evidence that pulmonary 
tuberculosis which coexists with or suc- 
ceeds tuberculous cervical lymphadenitis 
is any more benign than pulmonary 
tuberculosis m general. 

Cases of lymphadenitis beginning in the 
supraclavicular and/or axillary group 
may already have pulmonary tubercu- 
losis 

The prognosis should be guarded 
whenever the existence of pulmonary 
tuberculosis is suspected. 

Tuberculous T racheobronchitis — 
J S. Packard and F W Davison’^^^ 
state that it is now definitely established 
that tuberculous involvement, particu- 
larly of the larger air passages, is a 
fairly common occurrence in the pres- 
ence of tuberculous pulmonary disease 

The mode of infection is still debatable 
but It appears that the most frecjuent 
avenue by which the bronchial mucosa 
becomes infected is along the lironchial 
mucous glands w'hich extend from the 
bronchial mucosa to the peribronchial 
alvecdi, lymphatics and lymph nodes 
Tuberculosis seems to show a jiredilec- 
lion for these glands wFich form a portal 
of entry past the barriers of cartilage, 
muscle and elastic tissue Although di- 
rect implantation from sputum can occur, 
It IS rare because of the protective action 
of cilia, mucus and bronchial peristalsis 

These lesions appear to occur chiefly 
as a complication of far advanced pul- 
monary tuberculosis Some cases develop 
fairly extensive tracheobronchial lesions 
while the parenchymal involvement is 
moderate in extent and even shows evi- 
dences of healing Some of these lesions 
heal spontaneously but many patients 



RESPIRATORY TRACT, DISEASES OF 


373 


with this complication fail rapidly unless 
the bronchial involvement is recognized 
and treated. 

Wheeze is the most frequent and most 
reliable symptom of a tuberculous tra- 
cheobronchial lesion. It is not transitory, 
though varying in intensity, but persists 
over days, weeks or months. The wheeze 
persists after expectoration, is loudest 
over the site of the lesion, and often 
transmits marked vibrations to the pal- 
pating hand It is usually most evident 
in the parasternal regions The wheeze 
may only be produced on exertion or 
forced expiration, thus being missed dur- 
ing quiet breathing. To elicit this sign, 
the patient is requested to take a deep 
breath and then exhale forcibly, while 
the stethoscope is applied to the para- 
sternal regions If pneumothorax is pres- 
ent, the wheeze may sometimes best be 
heard by placing the stethoscope over 
the suprasternal notch as the sounds are 
transmitted up the trachea. To make a 
clinical diagnosis, it is important to make 
repeated daily stethoscopic examinations, 
particularly after the patient has expec- 
torated as complete!} as possible 

Dyspnea, when out of proportion to 
the patient’s other findings, is a sus- 
picious symptom A sense of ohs traction 
often accompanies the dyspnea 

Positive sputum persisting after ob- 
taining good collapse of the diseased area 
always should suggest the presence of a 
tracheobronchial lesion, particularly when 
accompanied by periods of fever and 
sputum block with resulting marked vari- 
ations in amount of expectoration. Diffi- 
culty m raising sputum is suggestive. 

Continuous or intermittent atelectasis 
of one or more lobes is a definite indica- 
tion of bronchial obstruction and, there- 
fore, of a bronchial lesion During the 
periods of atelectasis the wheeze may 
disappear because of the complete bron- 


chial block, and recur when a partial 
lumen is again established 

Treatment — The high frequency elec- 
trocoagulating current applied by means 
of the Kernan electrode through either a 
5, 6, or 7 mm. bronchoscope has been 
used for treatment of tuberculous lesions 
of the bronchial mucosa. The strength of 
the current used should be of low inten- 
sity so as to minimize the possibility of 
producing necrosis of cartilage in the 
bronchial wall. Accurate standardization 
of current is probably not important be- 
cause the effectiveness of coagulation at 
a given point for a given strength will 
vary, depending upon the amount of mu- 
cus or other exudate between the elec- 
trode and the diseased tissues. The cur- 
rent control is kept at its lowest point 
unless a mass of tissue projecting into 
the bronchial lumen is to be destroyed 
The length of time that the electrode is 
applied at any 1 point vanes from 1 to 5 
seconds, avoiding producing coagulation 
deeper than 1 mm This treatment is not 
an attempt to destroy all of the tuber- 
culous tissue present, but to stimulate the 
reparative processes of nature 

Cauterization of tuberculous laryngeal 
lesions has been an accepted form of 
treatment for many years Electrocoag- 
ulation has the same physiological effect 
as the actual cautery, namely, the pro- 
duction of a burn This is beneficial be- 
cause It induces hyperemia and hastens 
fibrosis, stimulating the natural tissue 
response 

The lesions spread l)y continuity along 
the suhmucosa, originating in most cases 
m the bronchus, draining the affected 
lobe and spreading outw^ard into the next 
larger bronchus Since a treatment is 
available that induces healing in small 
ulcers, it IS important than an early 
diagnosis be made and treatment insti- 
tuted before the ulcer has had time to 
involve the entire circumference of a 
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major bronchus. It is obvious that there 
will be less scarring and contraction from 
healing of a small ulcer than there will be 
from healing of a large one. If the treat- 
ments are gently carried out and normal 
mucosa is not burned or traumatized, 
there will not be any more cicatricial 
stenosis than w'ould develop if sponta- 
neous healing would occur. 

Mechanical dilatation of fibrous stric- 
tures has not been effective except for 
very temporary relief of sputum reten- 
tion. 

Cicatricial stenosis of marked degree 
is still a serious problem for which lobec- 
tomy may eventually prove to be the 
solution. Cautery excision of these severe 
stenoses involves a very real danger of 
perforation of the bronchial wall. 

Over a period of 20 months, 8 patients 
have been treated by electrocoagulation 
current of weak intensity. Treatments 
were given at intervals of 2 to 4 weeks. 
A total of 84 treatments were given No 
harmful effects were noted as a result of 
the bronchoscopic treatment and in each 
case the tracheobronchial lesions showed 
a consistent tendency to heal Tliere were 
no larvngeal complications and no spread 
of the parenchymal lesions 

Five patients are clinically well Two 
of these show complete healing of their 
tracheobronchial lesions but still show 
occasional positive sjjutum Tw'o pa- 
tients are improving satisfactoril> under 
treatment Treatments were discontinued 
111 1 case because of the patient’s ex- 
treme debility and emaciation The pa- 
tient longest under treatment has had no 
recurrence of positive sputum or w'heeze 
in the year following healing of her tra- 
cheobronchial lesion. 

Diagnosis — Epituberculosis — W. B. 
Wood^i believes that epituberculosis is 
a manifestation of postprimary tubercu- 
losis in childhood and occurs in a period 
characterized by enlargement of the 


bronchial glands and a tendency to exu- 
dation. 

The chief factor in its production is 
atelectasis due to bronchial blockage by 
tuberculous glands. A secondary factor 
is probably exudation into the alveoli 
and engorgement, the result of lymph 
stasis and vascular congestion. Tuber- 
culous allergy possibly also plays a part 
for allergic reactions are common in the 
second stage. 

If gland caseation leads to rupture of 
the wall of a bronchus, a caseous bron- 
chitis or bronchopneumonia may entirely 
alter the clinical picture and cause per- 
manent damage to the lung. If the bron- 
chial wall escapes such ulceration, resti- 
tution can occur and the collapsed lobe 
may return to its original condition. A 
failure to re-expand must m either event 
give rise to bronchiectasis, which is a 
common result of tuberculous adenitis. 

One cause of the hilus flare phenome- 
non IS atelectasis of the right middle lobe 
due to bronchial compression Collapse 
of the apical division of the lower lobe 
may cause a similar shadow and have 
a comparable origin. Many of the trian- 
gular shadows on the hilus are evidently 
due to a local atelectasis. Care is needed 
ill their interpretation because other le- 
sions of a tuberculous and nontubercu- 
lous nature may cause similar opacities. 

The term "epituberculosis,” which has 
served its purpose and drawn attention 
to the condition, might now be aban- 
doned. 

Case Finding — J. R Pastor-'^^ Qf 
Department of Health, San Juan, Puerto 
Rico, states that the public health pro- 
cedure of tuberculosis case finding in 
Puerto Rico consists of fluoroscopic ex- 
aminations complemented by x-ray plates 
of suspicious or positive cases. In Puerto 
Rico, every medical health officer is be- 
ing trained in the use of the fluoroscope. 



RESPIRATORY TRACT, DISEASES OF 


375 


There is some fear of the fluoroscope 
among general practitioners because of 
an exaggerated notion of the harm that 
may come from its frequent use. The 
modern fluoroscopic apparatus is so well 
protected that the danger from an over- 
dose of x-rays through its use is prac- 
tically negligible. There is need of an 
educational campaign among physicians 
in this respect. No medical office should 
be without this indispensable diagnostic 
equipment. A more extensive use of the 
fluoroscope by the general practitioner 
could be an immense help m the fight 
against tuberculosis. 

The slogan “Use the fluoroscope 
more i” should become universal among 
tuberculosis workers. 

Tuberculin Patch Test — H. Vollmer 
and E. W. Goldberger^^ made a com- 
parative study on 678 children to deter- 
mine whether or not their patch test can 
be safely substituted for the Mantoux 
test. 

None of the children who showed a 
positive reaction to the Mantoux test 
with 0 1 mg. of old tuberculin, failed to 
react simultaneously to the patch test 
There were even more positive reactors 
to the patch test than to the Mantoux 
test Therefore, it seems that the Man- 
toux test can be replaced by the tuber- 
culin patch test, at least as the first test. 
Higher concentrations of tuberculin must 
later be applied intracutaneously in order 
to rule out completely any tuberculous 
infection 

The patch test might be preferable to 
the Mantoux test as the first diagnostic 
measure. The disagreeable local, focal 
and constitutional reactions that occa- 
sionally result from the Mantoux test did 
not follow the patch test. 

The following is a suggested pro- 
cedure for tuberculin testing. 

1 The tuberculin patch test is applied and 
read 2 days after the patches are removed. 


2. Negative reactors to the patch test are 
retested with the Mantoux test with I mg. 
(0.1 cc. of a 1 :100 solution) of old tuberculin 
or second strength solution (0.005 mg.) of 
purified protein derivative. 

3. Since higher concentrations of tuberculin 
occasionally cause pseudopositive reactions, 
both tests are repeated if there is any discrep- 
ancy. If the discrepancy remains, the Mantoux 
reaction is regarded as the deciding one. 

Repeated Tuberculin Tests — J, R. 
Forbes^^ reports that normal subjects, 
who were given intracutaneous tubercu- 
lin tests at intervals of 1, 2, 3, 4 and 6 
week intervals, show the almost constant 
occurrence of supersensitation after the 
first test when the test is repeated at 
intervals of less than 3 weeks. 

After this early increase, sensitivity 
tends to decline gradually under the in- 
fluence of frequent repeated testing. 
However, the results are by no means 
uniform and unexpected variations of 
sensitivity are common. 

Because of the considerable variability 
of sensitivity in normal subjects as 
shown by repeated tuberculin tests, great 
caution must be observed in attempting 
to relate the results of such tests to the 
course of the disease in tuberculous pa- 
tients. 

Comparison of Intermediate and 
the 2-Dose Tuberculin Tests — R. I. 
Canuteson®^ tuberculin tested 4108 stu- 
dents over a period of 3 years. 

An average of 16 94 per cent of posi- 
tive reactors was isolated with a single 
intermediate dose and 40 1 per cent with 
the regular 2-dose test. The incidence 
of the adult type of tuberculosis was 
0.512 per cent with the intermediate dose 
and 0.609 per cent by the regular 2- 
dose method. There were no plus 4 
reactions with the small intermediate 
dose of 0.0002 mg. The incidence of 4 
plus reactions with the large interme- 
diate dose of 0.0005 mg. was 1 004 per 



376 


MEDICINE 


cent and with the routine 2-dose test 
it was 0.355 per cent 

Retesting the negative reactors to the 
large intermediate dose with the regular 
second dose, increased the positive re- 
actors in a group of 735 students from 
15.37 per cent to 35.51 per cent and the 
incidence of secondary tuberculosis from 
0 54 per cent to 0.68 per cent, represent- 
ting 1 additional inactive case. 

The incidence of secondary tubercu- 
losis determined by use of the smaller 
intermediate dose of 0.0002 mg. w^as 

0 508 per cent and by the larger inter- 
mediate dose of 0.0005 mg was 0 515 
per cent 

Value of Intradermal Tuberculin 
Test — -D B Bradshaw*^*’ performed 
3010 intradermal tuberculin tests, using 

1 1000 tuberculin The diagnostic value 
of the test has been found to be under- 
rated, especially in older children The 
test enables a diagnosis of tuberculosis 
to be excluded in 3 out of 4 “suspected 
cases” m children up to 8 vears of age 
<ind in one-half of those from 10 to 12 
_\ears of age 

Evaluation of Different Technics 
in Obtaining Gastric Specimens for 
Examination for the Presence of Tu- 
bercle Bacilli — ( I A Lassnian*^” used a 
lechriK ditterenl from that used In Neu- 
nier t(; collect the g<istric contents of 
p<itients h<i\mg, or suspected of having 
puImoiLiry tuberculosis 

All specimens are collected the first 
thing in the morning or as near the wak- 
ing time of the patient as possible Both 
ambulatory and nonambulatory patients 
.ire given the same preparatory instruc- 
tions 

I Complete restriction of all foods 
and fluids after 7 pm the night before, 
until the gastric contents have been ob- 
tained. Infraction of this rule interferes 
with the proper evaluation of the find- 
ings. 


2. On awakening, the patient is not 
allowed to brush his teeth, rinse his 
mouth, nor drink a drop of water, prior 
to having his stomach contents aspirated. 
In this manner, a concentrated accu- 
mulation of everything the patient has 
swallowed during his sleep, plus any 
infective material that may be present in 
the stomach, is obtained. 

In all bed patients, the stomach con- 
tents are obtained on awakening or within 
10 to 15 minutes at most 

The ambulatory patient is requested 
by special appointment to appear as soon 
as possible after he awakens, in order 
to aspirate as much of the accumulated 
infective material as possible The regu- 
lation stomach tube is not used nor is 
any tepid water iniected while m the 
process of getting the stomach contents, 
thus getting an undiluted and concen- 
trated specimen to examine 

A Lavine or Kehfuss tube is passed 
into the stomach, and with a Luer 
s\ringe 1 to l^A oz (30 to 50 cc ) of 
the concentrated gastric contents are 
aspirated, for examination for tubercle 
fiacilli A specimen obtained by this 
method will give a belter evaluation of 
<ictu<il conditions ])resent, than a diluted 
one obtained by the older method. No 
matter how few bacilli inav be present, 
ihe very fact that the gastric contents are 
undiluted, assures the finding of the 
germ m a greater percentage of cases , 
whereas, if there are few tubercle bacilli 
present in the stomach contents, then, bv 
diluting the specimen, it naturally is 
more difficult to prove their presence and 
they may be overlooked entirely. 

All specimens obtained were examined 
by the slide method and if found nega- 
tive, then by culture growdh and guinea 
pig inoculation 

The specimens collected by the older 
method, using 3^^ oz (100 cc ) of tepid 
water as a diluent, showed a 12 per cent 
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positive finding of the tubercle bacilli. 
The specimens collected by the new, 
more concentrated method, showed a 20 
per cent positive finding of the tubercle 
bacilli. 

Giant Cavities — P. N. Coryllos and 
G. G. Ornstein*^^ state there are 2 varie- 
ties of giant cavities, tension cavities con- 
taining positive pressures of air, and 
cavities with atmospheric pressures. 

The tension cavities are always spher- 
ical. They correspond to the variety 
known as ballooning, check or ball valve 
cavities. Their walls are thin and fluid 
IS often present in them The general 
condition of the patient is rather good 
and the sputum is often negative These 
cavities may disappear spontaneously and 
reappear periodically at the same place 
and with the same characteristics Lipio- 
dol and dyes injected through the chest 
wall remain in them for a variable length 
of time but are finally expectorated 

Cavities with pressures equal to the 
atmospheric pressure show no accumula- 
tion of fluid, do not disappear sponta- 
neously, and present un>ieldmg resis- 
tance to collapse therapy. Their walls 
are more frequently thick and the sputum 
IS persistently positive Lipiodol and dyes 
injected into them are immediatelv or 
very rapidly expectorated TIie\ ar 
chronic, progressive cavities that increasi 
m size gradually and steadily by continu- 
ous sloughing of the jiulmonary paren- 
chyma 

All giant cavities are open cavities 
In a number of them, a valve mechanism 
IS formed in their narrowed bronchus 
causing Its intermittent and partial clo- 
sure, leading to the formation of positive 
pressure m these cavities (tension giant 
cavities) In others, how^ever, the drain- 
ing bronchus remains open (open giant 
cavities) 

All tuberculous cavities ought to be 
distinguished as open (continuously or 


intermittently) and closed cavities. The 
closed cavities are those which shrink 
and disappear if the nature of their walls 
allow it; but even when they cannot 
shrink, they may heal biologically (cavi- 
ties with smooth w’-alls) even when they 
remain visible in the x-ray films. Open 
cavities remain active unless their bron- 
chi become completely and definitely ob- 
literated, when they change to closed 
cavities. 

The draining bronchus of a tuber- 
culous cavity has an important efifect on 
the evolution of the cavity Only wide 
patency of the draining bronchus can 
explain atmospheric pressure in the cav- 
ity, absence of retention, and positive 
sputum 

Partial obstruction of the bronchus 
with valve action, allow^mg ingress of air 
during inspiration but not free egress 
during expiration, can explain positive 
pressure in the cavit 3 \ retention of exu- 
date or of fluid injected into it through 
the chest wall and negative sputum Nar- 
rowing of the draining bronchus causes 
ballooning of the cavity by the mechan- 
ism of obstructive emphysema. That 
these cavities remain open indicates that 
this obstruction is only partial and tran- 
sient 

Definite obstruction of the draining 
bronchus causes disappearance of cavi- 
ties by the nieclianism of obstructive ate- 
lectasis and if the obstruction is com- 
])Iete, positne pressure in the cavity is 
not ])ossible 

Classification of cavities has also been 
I)ased upon the characters of the walls 
but the}" also vary according to tlie de- 
gree of patency of draining bronchi 
Patent hroncln allow free circulation of 
air into the cavities witli an adequate 
amount of oxygen wdiich is necessar\ for 
the growth and metabolism of the strictly 
aerobic human tubercle l^acilli Under 
these favorable conditions of gruw'th and 
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metabolic activity of tubercle bacilli, tu- 
berculin is produced freely, causing in- 
creased tissue sensitivity and consequently 
perifocal reaction and infection, and thick- 
ening of the walls of the cavities. 

Prognosis — The percentage of cures of 
giant tuberculous cavities is actually very 
low. 

Treatment — Pneumothorax and 
thoracoplasty should be tried first in the 
management of giant tuberculous cavities 
of the lung. The success of the pneumo- 
thorax is dependent to some degree on 
the extensive adhesions of the cavity to 
the chest wall and on the thickness of 
Its walls However, the draining bron- 
chus is the most important factor in their 
closure. Closure has not been obtained 
when the draining bronchus is wide open 
and of rather large diameter. As long 
as the draining bronchus is open, the 
cavity not only resists all attempts at 
collapse (pneumothorax and even thora- 
coplasty) but may expand under the col- 
lapsed chest wall. 

Cavities, apparently fibrotic and ad- 
herent to the chest wall, often respond 
t(i pneumothorax and satisfactory sdec- 
tne collapse may be obtained or can be 
uimpleted In pneumonolwis Likewise, 
\er_\ large giant ca\ities with very thick 
walls, and apparently hopeless, ha\e re- 
sponded well to thoracoplasty 

Closed pneumonolysis, when possi- 
ble, however, has given a number of sat- 
isfactor}’ closures, though it sometimes 
has failed or even caused greater expan- 
sion of the cavity. 

Crushing of the phrenic nerve or exe- 
resis has nut given satisfactory results. 

Thoracoplasty with wide apicolysis is 
the procedure of choice when pneumo- 
thorax and pneumonolysis have failed. 

In 43 patients, revisions of thoraco- 
plasties with resection of the regenerated 
bone have given a 29 per cent good 
result. Extensive anterolateral thoraco- 


plasties have not been any more suc- 
cessful. 

When the apex can be stripped from 
the chest wall, lowered down, and an- 
chored in this position, either by sutures 
or by placing above it a muscular flap at 
the place previously occupied by the 
apex, good results are more likely. 
Unfortunately, it is not often possible to 
strip the uncollapsed cavity from the 
regenerated ribs. The uncollapsed cav- 
ities are usually much larger than they 
appear on the x-ray film and their sepa- 
ration from the chest wall or the lung 
from the parietal pleura is often impos- 
sible without tearing them. 

In 2 cases, lobectomy was tried. In 1 
case the upper lobe was removed, after 
a 3-stage thoracoplasty did not succeed 
in closing a giant open cavity The upper 
lobe was separated from the parietal 
pleura and removed Careful closure of 
the bronchus was done A bronchial fis- 
tula developed 10 days after operation 
and the patient died 5 months later with 
e.xtension of the disease. Efforts to close 
the fistula were unsuccessful. 

The second patient had 2 giant open 
cavities, 1 in the upper and 1 in the lower 
right lobe. Pneumothorax could not be 
induced Three-.stage thoracoplasty and 
phrenicectomy did not succeed in closing 
either of the cavities. During reoperation 
the lower lobe, which contained the 
larger cavity, was separated from the 
parietal pleura The vessels of the ped- 
icles of the low'er and middle lobes were 
tied and settiuncd, and the bronchus was 
sectioned, carbolized and sutured Spu- 
tum became negative after operation A 
bronchial fistula developed the sixteenth 
day The patient died 2 months later 
with symptoms of amyloid nephrosis. 
The bronchial fistula did not close up 
till the time of death but the sputum 
remained negative 
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Collapse procedures have not given 
satisfactory results. Closure of the drain- 
ing bronchus should bring about healing 
of the cavity or at least render the spu- 
tum negative. 

W. D. W. Brooks^® reported a good 
result obtained by obstructing the lower 
right lobe which contained a large cav- 
ity, for 6 hours by means of a rubber 
balloon. In this case, however, pneumo- 
thorax was present in the right pleural 
cavity. 

Closure of the lobar bronchus of the 
affected lobe has not been attempted be- 
cause of the danger of suppurative pneu- 
monitis of this lobe. Frequently, pyogenic 
organisms are present in the large bron- 
chi of these patients. 

In 6 cases, intracavitary transthoracic 
attempts were made to obliterate the 
draining bronchus. After accurate local- 
ization of the cavity, a needle was intro- 
duced into it through the chest wall 
When it was certain that the needle was 
in the cavity, 1 of the following sub- 
stances were injected into the cavity; 
Solution of copper morrhuate; blood 
taken from the patient (simple or mixed 
with thrombin in order to produce rapid 
coagulation), silver nitrate (30 to 60 per 
cent solution), aseptic gelatine (8 per 
cent previously heated), or agar (15 
per cent heated to 40° C.) No satisfac- 
tory results were obtained by these pro- 
cedures. There were no untoward effects 
following these injections. 

In 3 other cases, the cavernoscope was 
used In 1 of the cases, a few drops of 
a 60 per cent solution of silver nitrate 
were injected directly into the orifices of 
the draining bronchus In the second 
case, the mucosa of the draining bron- 
chus was cauterized by means of a fine 
galvanocauteric knife introduced through 
a second cannula The cauterization was 
carried out under the control of the 
cavernoscope as in closed pneumonolysis. 


In the third case, monolate (the sclero- 
genic solution used for injection of her- 
nias) was injected around the orifice of 
the draining bronchus. The procedures 
were unsuccessful. No bronchial closure 
was obtained. 

In 12 cases, a procedure of opening 
the cavity and filling it with a peduncu- 
lated muscular flap gave a SO per cent 
negative sputum conversion, but the pro- 
cedure is fraught with dangerous com- 
plications. 

The technic is as follows : An incision 
is made on the scar of previous thoraco- 
plasty and the regenerated bony plate is 
excised. The parietal pleura is excised 
and the flaps dissected bluntly from the 
lung. By palpation, the cavity is easily 
located and its presence is made certain 
by puncturing it. Air and pus are aspi- 
rated. Then the cavity is widely incised. 
In all the cases operated, there was blow- 
ing through the draining bronchus al- 
though the orifice of the latter could not 
always be visualized The size of these 
cavities varied from that of a large wal- 
nut to an orange. Methylene blue intro- 
duced into the cavity was expectorated 
in all the cases The cavity was then 
carefully and gently sponged until per- 
fectlv dry A long pedunculated muscu- 
lar flap is raised from the paravertebral 
muscles and turned into the cavity so that 
it fills it completely, and is fixed in this 
position with interrupted stitches of cat- 
gut The parietal pleura is closed above 
the flap and the wound closed in 3 layers. 
In 4 of the 12 cases treated, a small rub- 
ber dam was placed in the upper end of 
the wound In 8 of the cases the wound 
was closed without drainage after bac- 
teriologic examination of the purulent 
cavity contents had shown that no pyo- 
genic organisms were present. 

The immediate results in the 12 cases 
operated were very satisfactory. There 
was no mortality as a result of the opera- 
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tion, although the procedure was long 
and laborious, and in all these patients, 
the cases were of long standing, present- 
ing advanced amyloidosis, and all other 
methods had failed to close the cavities 
and to convert the sputum The wound 
closed by primary healing m all but 2 of 
the patients However, there was sec- 
ondary opening between 10 and 20 days 
after operation, and seroheniatic fluid 
was eliminated. 

Of these 12 cases, 6 became sputum- 
negative immediately or shortly after the 
operation ( )ne of these became sputuni- 
pusitive again a month later 

Four of the 12 patients died The first 
died 3 weeks after operation with acute 
bronchial obstruction, the second wdth 
uremia due to amyloid nephrosis (a case 
of advanced amyloidosis wnth 100 per 
cent absorption of Congo red before 
having been operated ) , the third ( a bilat- 
eral case wnth pneumotliorax on the 
other side) developed spontaneous con- 
tralateral pneumothorax and w’as deflated 
with marked relief but died with bron- 
cliopneumonia in the C{)ntralateral side 
Hie fourth jiatient liecame ])ersistently 
ne^^atne 2 weeks after ojieration and was 
<inibiilator\ for 4 months He contracted 
pneuniococc 1 C ])iieuin()nia in the contra- 
lateral lung and died. 

\utops_\ findings of the jiatients wlio 
died from 3 weeks to 4 months after 
operation disclosed that during the first 

3 ])ostoperati\e w'eeks, active tuberculiza- 
tion of the muscular flap took place On 
the patient who died 3 weeks after oj)- 
eration, the flap was in place and no 
tuberculization could I)e seen It was ad- 
herent to the cavity b} fibrin but could 
be easily detached The patient wdio died 

4 weeks after operation liad extensive 
tuberculization of the flap Caseated 
tubercles were found in it, and it was 
filling the cavity and was adherent to its 
walls. The fourth patient, wdio died 4 


months after operation, became sputum- 
negative shortly after the operation and 
had remained such. Autopsy revealed the 
flap was in place, was completely adher- 
ent to the walls of the cavity and was 
transformed into fibrous tissue. The 
draining bronchus of the cavity was 
closed. The flap had completely oblit- 
erated the cavity. The right lung was 
completely consolidated by pneumono- 
coccic lobar pneumonia This patient 
had had positive sputum for 4 years after 
complete thoracoplasty and 2 revisions. 

Thus, while the procedure is eflfective, 
it IS followed by tuberculization of the 
flap. 

Endobronchial or Tracheobron-^ 
chial T uberculosis — T reatmcnt — B. 
Goldberg^^ states that the usual thera- 
peutic tuberculosis regime should be 
closely followed. Bronchoscopic aspira- 
tion of thick tenacious mucus which may 
cause a temporary bronchial occlu- 
sion and atelectasis, may be practiced 
Topical application of epinephrine, 

1 HOOO, or cocaine, 10 per cent, may 
allow tem])orary shrinkage m the pres- 
ence of edema Silver nitrate in solu- 
tion of 10 ])er cent to 30 per cent may 
be apjihed topically tlirough a broncho- 
scope in the forms where the hyperplas- 
tic t}])e predominates or where the ulcer- 
ative t}])e IS not completely annular. 

Electrocautery has been used in some 
localized lesions with success Roentgen 
therapy ma\ be of value m some pa- 
tients w'here the annular type circum- 
venting the bronchus is not present, be- 
cause of stimulation to scar tissue forma- 
tion, and obstruction Dilatation of steno- 
tic lesions with fine bougies has been 
practiced but there is danger of rapid 
spread into the parenchyma and possible 
miliary tuberculosis where mucosal in- 
filtration or ulceration exists 

Artihcial pneumothorax has been 
tried, not as a curative measure, but in 
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the hope of preventing parenchymal 
spread and disease. Tracheotomy has 
been necessary in the presence of acute 
edema as an emergency measure. 

Pulmonary Tuberculosis Follow-^ 
ing SeroBbrinous Pleurisy — L Schnei- 
der*^^ believes that acute pleurisy with 
efifusion uncomplicated by pulmonary 
lesions should be considered of tuber- 
culous origin in nearly every case, and 
like pulmonary tuberculosis, the major- 
ity of these cases occur in youth and 
early maturity 

In a typical instance, the patient is 
acutely ill for several weeks or a month 
or 2 but almost always recovers his 
health, at least temporarily, on the ab- 
sorption of the fluid It is safe to con- 
clude that the sudden occurrence of an 
effusion in a young person who has been 
previously well, and which cannot be 
attributed to pneumonia, infarct, rheu- 
matic fever, blood dyscrasias, the conges- 
tion of heart disease or the transuda- 
tion in kidney disease, is undoubtedly 
due to tuberculosis whether tubercle ba- 
cilli are or are not found in the fluid 

Although it is believed that the most 
dangerous period after pleurisy is the 
5 \ears immediately following, pulmo- 
nary tuberculosis developed in 2 patients 
7 years after the effusion, and has also 
been diagnosed 11, 12, 14, and 16 years 
later The mortality from the later pul- 
monary disease is from 20 to 25 per cent. 
Kallner has reported 605 pulmonary 
tuberculosis patients, of whom 19 per 
cent had pleurisy before pulmonar} tu- 
berculosis developed Fishberg states 
that between one-third and one-half of 
the pulmonary tuberculosis patients have 
had pleurisy before symptoms referable 
to their lungs manifested themselves 

The present concept of aftertreatment 
of so-called idiopathic pleurisy may have 
to be changed to prevent future need- 
lessly high tuberculous morbidity. Arti-- 


ficial pneumothorax should be insti- 
tuted on the side affected by the pleurisy 
and maintained for a number of years if 
possible as a means of preventing the 
subsequent development of pulmonary 
tuberculosis, which almost invariably af- 
fects the lung underlying the effusion. 

Every case of pleurisy should be con- 
sidered one of potential tuberculosis un- 
less some other cause for the effusion is 
found These patients should receive the 
same repeated observations, from the 
public health standpoint, as those with 
pulmonary tuberculosis 

Relationship of Bone and Joint 
T uberculosis to Pulmonary Tubercu- 
losis — H Frank, after investigating 
the relationship between bone and joint 
tuberculosis and pulmonary tuberculo- 
sis 111 1003 patients treated at the san- 
atorium of Heuberg, found that the 
simultaneous existence of pulmonary tu- 
berculosis and bone and joint tubercu- 
losis in infants and children, is frequent. 
This is explained on the basis of the 
frequency and the regularity with which 
infection and reinfection take place at 
that age, as w^ell as on the feeble resist- 
ance of young bodies 

Simultaneous pulmonary involvement 
is equally frequent in somewFat older 
children, most of whom exhibit advanc- 
ing ulcerative pulmonary tuberculosis 
Simultaneous involvement of the pulmo- 
nary tissue betw^een the ages of 10 and 
30 \ears is rare The fact that most of 
the cases of bone and joint tuberculosis 
occur at this age suggests the possibility 
(){ the existence of isolated chronic tuber- 
culosis of a single s) stem. 

A spreading ulcerative pulmonary tu- 
berculosis occurred m 2 4 per cent of all 
cases of joint-bone tuberculosis The 
rest of the cases of pulmonary involve- 
ment presented benign forms of the dis- 
ease, which IS explainable by the exis- 
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tence of positive allergy of the body in 
bone and joint tuberculosis. 

The coexistence of pulmonary tuber- 
culosis is not a contraindication to oper- 
ative treatment of bone foci. Frequently, 
the removal of a tuberculous focus exerts 
a beneficent effect on the entire organ- 
ism. 

Treatment — P. D. Crimm and D. M. 
Short^^ point out that the average liver 
content of vitamin A of 50 tuberculous 
patients (342 units per Gm. of liver) 
compares favorably with that reported 
(331 units) previously for healthy per- 
sons. This, however, is far from the sat- 
uration point as evidenced by the wide 
variation between it and individual cases. 

The average is about one-fifth of the 
maximal finding (1640 units). The dis- 
tribution according to age is not signifi- 
cant, except for the fact that m older per- 
sons the vitamin A content is somewhat 
increased. The abundant nutrition given 
tuberculous patients and the prolonged 
duration of the fibrotic disease would 
account for these results. 

The vitamin A content of the human 
liver approached depletion in 14 per cent 
of the patients All patients with enteri- 
tis had values below the average. There- 
fore, the adinini.stratiuii of generous 
doses of vitamin A is indicated in tuber- 
culosis with pyrexia or enteritis 

R. K. Childerhose^'^ states that the 
purposes of pneumothorax are as fol- 
lows • 

1 Relaxatior. of the affected portion of the 
lung so as to hasten fibrosis 

2. Reduction of toxemia by the occlusion, 
partial or complete, of the lymphatics draining 
the lesion. 

.3 Qosure of cavities. 

4 Prevention of spread. 

5. Cessation of hemorrhage. 

Indications for pneumoperitoneum 
are slightly different from those for 
pneumothorax. It has been noted that 


a rise of the diaphragm in the absence 
of myocardial disease has a beneficial 
effect on the breathing of patients with 
emphysema. In cases of basal tubercu- 
losis it is of definite help and in those 
in whom a phrenic nerve interruption 
has been done, a pneumoperitoneum will 
greatly increase the clinical benefits by 
raising the diaphragm still more. 

Occasionally, a patient whose condi- 
tion is not sufficiently good to warrant 
a thoracoplasty may be improved by 
pneumoperitoneum to such an extent that 
the operation can then be performed. 

It has been noted that tuberculous 
activity is not as apparent in pregnancy 
as it is after delivery. This has been 
attributed to the elevation of the dia- 
phragm during pregnancy The subse- 
quent increased activity after delivery 
is due to the greater movements of the 
diaphragm later Pneumoperitoneum is 
indicated in these patients following their 
confinement. 

The advantages of pneumoperitoneum 
are the ease with which it can be carried 
on and, when necessary, be discontinued 
There is no awkward belt to be worn 
and there is no interference with the 
nerve supply to the diaphragm. 

M. Canizares^® states that since the 
advent of the x-rays and the tuberculin 
test, early detection of tuberculosis of 
the lungs has been made relatively easy. 
Such a case, once detected, should be 
placed under the closest observation so 
that artificial pneumothorax or some 
other form of collapse therapy, aided by 
rest and proper regimen, can be insti- 
tuted at the very first sign of disease 
activation 

Judicious use of collapse therapy at an 
early stage of the disease : 

1. Prevents the dangers of pulmonary hem- 
orrhage. 

2 Checks bronchogenic spread of bacilli- 
laden sputa. 
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3. Prevents lymphogenic seeding of the dis- 
ease, not only to the lungs, but to the intestines, 
the kidneys, the larynx, the peritoneum and the 
meninges as well. 

4 Closes pulmonary cavities. 

5. Excites fibrosis by production of local 
anoxemia 

6. Provides for effective pulmonary com- 
pression by avoidance of pleural changes. 

At the hands of trained phthisiologists 
or thoracic surgeons, collapse therapy 
has proven itself the most powerful 
weapon against pulmonary tuberculosis: 
as well as the short-cut to the incapaci- 
tated patient’s rehabilitation. In this man- 
ner, the conversion of sputum and sub- 
sequent arrest of the tuberculous process 
is hastened, the tuberculous breadwinner 
is returned to his earning capacity within 
the shortest period, and he ceases to be 
a source of infection and a liability to 
his family as well as a social and epi- 
demiological problem to the State. 

Prophylaxis of Tuberculous Em- 
pyema — L Roberts^® reports that the 
incidence of tuberculous empyema in pa- 
tients with artificial pneumothorax is 
about 10 per cent and its fatality rate 
is about 50 per cent 

Prevention seems especially important 
Persistent or recurrent pleural pain over 
the lesion indicates severe tuberculosis 
of the pleura, which contraindicates ar- 
tificial pneumothorax 

The risk of empyema is sufficiently 
great to make some other form of col- 
lapse therapy advisable. The object of 
artificial pneumothorax is relaxation, not 
compression, of the lung High positive 
pressures to “stretch the adhesions” are 
not justifiable. 

After adhesions have been cauter- 
ized and collapse has been instituted, 
a pneumothorax which remains ineffec- 
tive should be promptly abandoned and 
other collapse therapy substituted. 

Oleothorax and extrapleural pneu- 
mothorax are valuable in certain cases. 


Permanent Results of Collapse 
Therapy — G. Bucholdt^”^ in 1937, made 
a follow-up of patients with pulmonary 
tuberculosis who received collapse ther- 
apy (exclusive of thoracoplasty) at the 
clinic in Jena during the years from 
1925 to 1935, that is from 2 to 12 
years after the beginning of the collapse 
therapy. 

Collapse therapy had been carried out 
in 297 cases. In 76 others, it was not 
employed, although it was indicated, 
either because the patients did not con- 
sent to it or because collapse could not 
be induced on account of pleural adhe- 
sions. 

Of the cases who had received unilat- 
eral pneumothorax, 48.5 per cent were 
free of bacilli from 2 to 12 years after 
the collapse therapy. Of the bilaterally 
treated cases, 21 per cent were free of 
bacilli. 

There were indications that favorable 
therapeutic results are to a great extent 
dependent on the long duration of the 
pneumothorax therapy The therapeutic 
results were most favorable m the pa- 
tients betw'een 20 and 25 years of age 
but they were not much less so up to 
the age of 45. 

Freedom from bacilli was obtained in 
only 21 per cent of the cases in which 
pneumothorax was not induced, although 
the indications for treatment were the 
same as those treated unilaterally in 
whom 48.5 per cent became bacilli free. 
Thus, if in a group of patients wdth pul- 
monary tuberculosis, 100 are cured spon- 
taneously, 230 could be cured by collapse 
therapy. 

Re-establishment of Pneumotho- 
rax — A. Rest^*^ reports that of 135 col- 
lected cases in which an attempt was 
made to re-establish pneumothorax, in 
52 of these it was re-established success- 
fully. Of the 52 successful cases there 
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were adhesions in 40, there was none 
in 7, and this was undetermined in 5. 

The period of time for which pneumo- 
thorax was maintained before it was dis- 
continued varied from less than 1 year 
m 21 cases to more than 6 years in 1 
case Some of the reasons for discon- 
tinuing pneumothorax in these 52 cases 
were obliterative pleuritis, poor collapse, 
discontinued by patient, adequate col- 
lapse at the time and contralateral spread 
The reasons for re-establishing the pneu- 
mothorax were that some of the patients 
had reactivation, inadequate collapse, an 
increase in symptoms, to replace efifusion, 
[positive sputum or hemoptyses 

Re-establishment of pneumothorax is 
possible more often than was formerly 
beHe\ ed and should always be tried when 
further compression is desired The long 
duration of a pneumothorax and the in- 
ter\al after a pneumothorax was aban- 
doned, are not contraindications for re- 
establishment Re-estabhshment of pneu- 
mothorax. although possible, is far from 
a general attainment Consequently, as 
pulmonar} tuberculosis is characterized 
fre<iuentl\ In relapse, it seems plausible 
to continue pneumothorax mdefinitelx 
and to consider its abandonment with 
reluctance 

Pneumoperitoneum — H ( I Tnmble, 
J f- ballon, and (j Moore,"^"* during the 
\ears T^34 to 1937, used jineumopen- 
toneiim in the treatment of puInionar\ 
tuberculosis on 152 ]:)atients, witli dis- 
tinct benefit in many instances 

Pneumoperitoneum is recognized as 
1 of the various collapse procedures 
available in the treatment of pulmonary 
tuberculosis and many patients are re- 
ceiving air intrapentoneally A definite 
rise in the diaphragm can be cjbtained 
and a marked splinting occurs When 
associated with an operation on the 
phrenic nerve, a marked rise of the para- 
lyzed hemidiaphragm, at times to the 


level of the second rib anteriorly, often 
results. 

The procedure is of value in patients 
in whom pneumothorax has failed, either 
because of inability to find any free pleu- 
ral space or because only a small ineffec- 
tive collapse could be obtained, and in 
which for various reasons more drastic 
types of collapse therapy are not indi- 
cated at the time A phrenic crushing 
plus pneumoperitoneum is often the next 
logical step in treatment This may bring 
the disease to a point where surgery is 
possible, or may even bring about an 
arrest Pneumoperitoneum is indicated 
in patients with pulmonary tuberculosis 
having extensive far advanced bilateral 
lesions still m the exudative stage, m 
which no other form of collapse therapy 
is advisable 

The procedure, in the absence of 
chronic myocardial disease, gives rise to 
little or no dyspnea In cases complicated 
by a compensatorv emphysema, the effect 
is often lienefictal and respirations are 
facilitated. Pneumoperitoneum has been 
used with im])rovement in a few cases 
of jiiilnionarv eniph>'senia uncomplicated 
In tuberculosis 

After the first several refills, very few^ 
of the patients ex])erience any discomfort 
(Gastrointestinal svmptonis have not liecn 
of great moment ( )ccasionall_\ , ascites 
has been observed, which may come and 
go, and, except in the j)resence of a 
tiiherculoiis ])entonitis, needs no treat- 
ment There is a striking similarit} in 
the hehavuir of this fluid to the pleural 
effusions so often noted during pneumo- 
thorax Tuberculous ])eritonitis has not 
occurred more often than the normal 
expectancy In a few cases an adhesive 
jientonitis has developed wdiich has made 
it impossible to continue the refills, again 
paralleling the adhesive pleuritis that at 
times develops during pneumothorax 
therapy 
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To determine more specifically the 
effect of long continued air and pressure 
on the peritoneum and abdominal viscera, 
the autoptic and microscopical findings 
on 20 patients treated by pneumoperi- 
toneum were studied. 

All of the 20 patients had far advanced 
pulmonary tuberculosis and all but one 
had bilateral disease. The prognosis was 
considered as unfavorable in all cases. A 
third of the group had extrapulmonary 
tuberculous complications and one case 
was complicated by syphilis. The ages 
varied from 15 to 59 years, 2 being under 
20 and 4 over 50 years of age. 

The length of time during which pneu- 
moperitoneum was continued varied from 
1 to 33 months, 6 having received it from 
1 to 3 months, 5 from 4 to 6 months, 3 
from 7 to 12 months, 4 from 13 to 24 
months, and 2 from 25 to 33 months. In 
all cases enough air was given to obtain 
a good rise of the diaphragm. Other 
collapse therapy (pneumothorax, phre- 
nic nerve operation, wax apicolysis, thora- 
coplasty) was used or attempted m com- 
bination with pneumoperitoneum in 28 
instances. 

Thoracolysis — L O’Shaughnessy and 
G Mason-"’*’ used the procedure of 
thoracolysis in 8 cases of tuberculosis in 
which the disease, usually fibrocavernous, 
has involved mainly the middle or lover 
zone of 1 lung, and in which it has been 
impossible to obtain an adequate collapse 
by artificial pneumothorax, and in which 
healing has not followed diaphragmatic 
paralysis. For this type of case, the alter- 
native to thoracolysis was a “total” thora- 
coplasty with the consequent functional 
sacrifice of an unduly large area of 
healthy lung tissue. This was considered 
an operation of undesirable severity in 
view of the general condition of the 
patients. 

Thoracolysis consists essentially of 
making the chest wall more yielding In 


some desired situation and so permits 
retraction of any scar tissue in the under- 
lying lung. Healing was started by care- 
fully designed selective resections of rela- 
tively small portions of the ribs in the 
vicinity of the lesions, just where relaxa- 
tion of scar tissue of the underlying lung 
was required. 

The portions of ribs which it is usu- 
ally necessary to remove in this operation 
are easily accessible through direction 
incisions and tissue trauma is reduced to 
a minimum as little retraction is neces- 
sary'. 

Consequently, the operation is one 
which can be employed for patients in 
relatively poor physical condition. It is 
a comparatively easy operation to carry 
out under local anesthesia, should this 
be desirable. The cases operated were 
comparatively free from marked post- 
operative disturbances. 

If there is clinical and radiological 
evidence that the operation has favorably 
influenced the lesion, but has not healed 
it by the time the ribs have regenerated, 
the operation may be repeated 

Partial Thoracoplasty Without De- 
iormation — M. Iselin and C R. Arp^i 
state that the deformity resulting from a 
routine thoracoplasty is due to 3 causes : 

1 \’ertical lowering of the scapula 
with subsequent fall of the shoulder. 

2. Sinking of the scapula into the 
depth and its lateral projection. 

3. Scoliosis, with convexity toward 
the side on which operation was done. 

From the orthopedic point of view, the 
removal of the transverse processes of 
the vertebrae is a mistake To cause no 
deformity, thoracoplasty should not in- 
volve the trapezius muscle, the angular 
and rhomboid muscles or the latissimus 
dorsi muscle, since these muscles fix the 
scapula. 

By modifying the direction of Picot’s 
incision and cutting some of the trapezius 
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fibers (the ascending fibers which play 
no part in fixation of the shoulder), it 
IS poshible to perform thoracoplasties in- 
volving as many as 6 ribs and to perform 
extrafascial apicolysis under conditions 
far more favorable than those obtained 
in making the usual incisions around the 
scapula 

The cutaneous incision is oblique, start- 
ing at the seventh cervical vertebra (the 
prominent one) and extending as far as 
3 cm, below the angle of the scapula. The 
upper part of the incision does not have 
to reach the seventh cervical vertebra but 
starts 1 cm. from it and, if necessary, 
its lower extremity may be prolonged 
along the spinal border of the scapula 
This incision allows a favorable approach 
to the most difficult point in surgical 
treatment of pulmonary tuberculosis, 
ablation of the first rib, the key of the 
thoracoplasty With this incision, the 
ribs can be \iewed one after the other 

Extrafascial apicolysis is much more 
easily performed with this incision as the 
apex oi the lung is exactly in the center 
of the wound 

A set of instruments suitable for the 
operation is necessary Huw consist of 
2 Semi) retractors, 2 strong double-bent 
retractors, 3 rugines, Ihninner’s costos- 
toine for costostoim and 2 spatulas of 
the t\])e ein])lo\ed 1)> Semb 

The sca])ula can be easily retracted in 
spite of the i)reservation of its muscles. 
This Is done In putting the patient flat 
on his stomach and raising the arm, 
which places the bone m the sagittal 
plane and entirely disclosed from the 
thorax It is maintained in this position 
by means of a retractor. 

This incision provokes little hemor- 
rhage and, as the muscle is not cut, does 
not cause shock Reconstruction is sim- 
ple, the ascending fibers of the trapezius 
muscle which have been cut must be 
carefully sutured. The dissociated mus- 


cular parts are brought together by 
means of 2 sutures, as in McBurney’s 
incision 

Two years’ experience with this inci- 
sion in thoracoplasties and extrafascial 
apicolyses has shown excellent results. 

End Results of Thoracoplasty — 
L. S. Peters and P. G. Cornish^^ were 
only able to follow up 78 cases out of a 
series of 300 patients 

Of 40 patients on whom complete 
thoracoplasties were done, 21 per cent 
became well (negative sputum and cav- 
ity closed), while 54 per cent are dead. 
All these patients were hopelessly ill and 
would ultimately have died had it not 
been for the surgical intervention None 
was able to work even part time. The 
other 25 per cent are living with posi- 
tive sputum and open cavity, no better 
than before operation and wall ultimately 
die of tuberculosis. 

Of 38 patients on wdiom partial thora- 
coplasties w'ere done, 50 per cent are well 
(cavity closed and sputum negative), 34 
per cent are dead The other 16 per 
cent are sputum-positive, have open cavi- 
tation and are unable to work They, too, 
will no doubt die of tuberculosis, but 
had thoracoplasty not been done, all 
would have died of their disease 

The indications for thoracoplasty are 
about the vsanie as for ])neuinothorax All 
the ]Xitients reported well have been so 
for from 2 to 15 years. 

All patients who must otherwise die 
of their tuI)ercuIosis should be given the 
benefit of thorac()])lasty if they ofifer a 
fighting chance for recovery. To do less 
IS to sacrifice lives that might otherwise 
be saved. 

Extrapleural Pneumothorax — 

R Nissen^^ reports that Tuffier, in 1891, 
was the first to advocate extrapleural 
pneumolysis, for detachment of the lung 
from the thoracic wall in cases with pleu- 
ral adhesions. Twenty years later, the 
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same method for collapsing the lung m 
pulmonary tuberculosis, was used. In 
1913, Meyer perfected Tuffier’s operation 
by including pneumothorax in the pro- 
cedure as a routine. This was called 
“extrapleural pneumothorax ” 

In 1929, Meyer’s procedure was used 
in the treatment of a case of tuberculosis 
of the apex of the lung, in which it was 
planned to do an apicolysis combined 
with partial thoracoplasty by resection of 
the upper ribs. The patient suffered a 
collapse when the apicolysis was com- 
pleted and the thoracoplasty was not 
done In order to maintain the apex of 
the lung in collapse, the apical cavity was 
repeatedly filled with air, as for pneumo- 
thorax therapy, and was maintained for 
14 months The patient made a good 
recovery 

After that, extrapleural pneumothorax 
was employed in cases in which the usual 
method of pneumothorax was impossible 
because of adhesions and thoracoplasty 
was contraindicated by the patient’s poor 
general condition 

The procedure was first used in the 
treatment of tertiary cavities, but the 
method did not always give good results 
in this t>pe of lesion In 1 case the cav- 
ity perforated a few weeks after opera- 
tion and death resulted, In 2 cases there 
was hemorrhage with formation of a 
hematoma The ultimate result was fav- 
orable in 1 of these 2 cases, but in the 
other no demonstrable diminution of the 
caMty w'as obtained. In some of these 
cases, poor results were due to insuffi- 
cient collapse of the lung In others, the 
collapse was sufficient while the pneu- 
mothorax was maintained, but wffien no 
more air was insufflated, there w'as fill- 
ing of the residual extrapleural cavity 
w'ith exudate, requiring repeated punc- 
tures In 2 cases the exudate became 
infected If good results were obtained 
after discontinuance of the pneumotho- 


rax, the extrapleural cavity was obliter- 
ated. In such cases, the pulmonary cavi- 
ties disappeared and the lesions in the 
opposite lung appeared to heal to such 
an extent that the patient became symp- 
tom free. 

The principles of the treatment are 
the same as those of the “classical” 
method of pneumothorax, but a positive 
pressure must always be maintained. The 
collapse of the lung with extrapleural 
pneumothorax is limited to the site of 
the cavity and immediately surrounding 
area. According to the site of the cavity, 
either the paravertebral, the anterior, or 
the axillary route may be used for insuf- 
flation. 

Extrapleural pneumothorax should be 
considered only when pneumothorax fails 
as a result of widespread adhesions, 
when the extent of these does not allow 
of plombage, or when the general con- 
dition or the state of the other lung does 
not permit of a thoracoplasty Within 
these narrow' limits, extrapleural pneu- 
mothorax IS the only possible method of 
collapse therapy. It may be employed 
even though one cannot expect much 
from It, and the rare permanent results 
gain in value when one considers the 
hopeless fate of the patients for whom 
this form of therapy is recommended. 

There is a doubtful indication for 
extrapleural pneumothorax in the case 
of recent cavities with delicate pleural 
adhesions when a thoracoplasty seems 
unsuitable on account of the risk of 
mediastinal flutter, and a plombe because 
of the likelihood of its slipping dow’ii. 
These cases are relatively rare. Extra- 
pleural pneumothorax is performed in 
cases of this t\pe only w'hen a sufficient 
degree of pleural thickening can be as- 
sumed Then it is replaced by thoraco- 
plasty (apical thoracoplasty). Extrapleu- 
ral pneumothorax in such a case plays 
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the part of a preparation for rib resec- 
tion. 

A stand should be taken against the 
present tendency to extend the indica- 
tions for the use of extrapleural pneumo- 
thorax. The operation is an adventure 
into the unknown. It is an easy proce- 
dure for both doctor and patient but a 
variety of complications is possible, and 
great caution is advised. 

Thoracoplasty, its various modifica- 
tions, and plombage are superior to 
extrapleural pneumothorax. When it is 
possible to apply them, extrapleural 
pneumothorax should not be considered 

Lobectomy and Pneumonectomy — 
J. C. Jones and F. S. Dolley®"* state that 
as certain cases of tuberculosis are cured 
only by a partial or total surgical removal 
of the diseased lung, pulmonary lobec- 
tomy and pneumonectomy should be used 
in the modern program of surgical col- 
lapse therapy. It is impossible to accom- 
plish complete removal of the tuberculo- 
sis of the lungs by pneumonectomy and 
lobectomy but there is a place for such 
operations when the partial or complete 
remo\al of a tuberculous lung offers the 
patient his only chance of cure, and when 
the patient’s general condition is appar- 
ently suitable for major surgery. For 
years, surgeons have been laboring under 
the false premise that a tuberculous lung 
should not be touched While this is true 
in the majority of cases, we should bear 
in mind the occasional exceptions to the 
rule. 

In patients having frequent large hem- 
orrhages which are not controlled by col- 
lapse with pneumothorax and phrenicec- 
tomy, a lobectomy is a far safer proce- 
dure than thoracoplasty By lobectomy 
the bleeding is controlled in 15 minutes, 
whereas in the interim between stages of 
thoracoplastay in these severe bleeders, 
fatal pneumonic contralateral spread of 
the disease often occurs. 


A suppurating lung is not cured by 
thoracoplasty but is often made worse 
because of disturbance of the bronchial 
drainage. Toxicity is usually increased 
by the burden of any surgery except that 
removing the source of the toxicity. There 
is no point in trying to collapse a boggy, 
hard, indurated shell of a lung. In these 
cases, a lobectomy or pneumonectomy is 
certainly the procedure of choice. 

When tuberculous cavities are present 
and have failed to close after extensive 
thoracoplasty, a lobectomy for the resid- 
ual cavity should be given due consid- 
eration. 

Another type of lesion that should be 
treated by lobectomy is an atelectatic, 
firmly contracted honey conibed lobe, with 
persistent positive sputum after thoraco- 
plasty has been completed. 

There is also the rare unilobar basilar 
tuberculous cavity which does not heal 
after the usual procedures of collapse 
therapy have been employed. Lobectomy 
should be considered in all such cases if 
the patients are good, or fair risks for 
major surgery. 

Of 4 cases of tulierciilosis, treated by 
lobectomy and pneumonectomy without 
mortality, 2 of the patients are well and 
2 are greatly improved 
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SYPHILIS 

By Carroll Spaulding Wright, B.S., M.D. 


SEROLOGIC TESTS 

The Kahn Reaction 

The quantitative Kahn reaction gives 
the titer of syphilitic serum in the same 
way that the Widal reaction gives the 
titer of typhoid serum, according to the 
inventor of the test, Dr. R L. Kahn.^ 
He continues with the following claims 
for the quantitative Kahn reaction : 

The quantitative titer of a syphilitic 
serum is obtained by making a series of 


dilutions of the serum with salt solution 
and determining the highest dilution giv- 
ing a positive precipitation reaction The 
titer is so computed as to correspond to 
plus signs, A titer of 4, 40 or 400 may be 
said to correspond to 4 plus, 40 plus or 
400 plus. The titer of a serum depends 
on the concentration of syphilitic anti- 
bodies (or reagin) in the blood stream. 
The concentration of antibodies, in turn, 
is believed to depend on the degree of 
syphilitic activity in the patient, on his 
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capacity to produce antibodies, and upon 
other factors. 

The quantitative reaction should be of 
value in the diagnosis of questionable 
cases when patients give no history nor 
clinical evidence of syphilis. 

The quantitative reaction should prove 
of value also in the diagnosis if there is 
a history or clinical evidence of syphilis 
All indications are that low, moderate, 
and high titers correspond, in most in- 
stances, to low, moderate, and marked 
syphilitic activity. 

The quantitative reaction should be 
employed in all conditions in which posi- 
tive serologic reactions are obtained in 
the absence of syphilis. It would prove 
of great importance to establish the 
titers of positive reacting serums in lep- 
rosy, malaria, infectious mononucleosis, 
and other nonsyphilitic diseases. Indica- 
tions are that the titers in these diseases 
are low, but no experimental evidence in 
this regard is available 

The quantitative reaction is especialK 
helpful in antis\])liilitic thcrapv A ])a- 
tient’s serum gning a positive reaction 
might sh(j\\ a titer of 320 before treat- 
ment and {lerliajis titers of 280 160, 80, 
20, 4, and finall\ a negatne reaction 
after the patient lias been gi\en courses 
of therap} Thus does the jihvsician 
have a (juantitative serologic record of 
Ills patient <it anv time during the entire 
])erio(l of therap} The (uiantitatue re- 
action niav throw light on the efficacy 
ol \<inous methods of tliera])} 

The (luantitativ e reaction may indicate 
the oncoming of a relapse in a syidiihtic 
p<itient under treatment 

The quantitative reaction is often help- 
ful in serologically resistant cases Rec- 
ords are available in wdiich during 2 
or more years of therapy of syphilitic 
patients, as many as 20 serologic reports 
were obtained, each marked ''positive'' 
or "4 plus ” These 20 reports might 


have led to the assumption that the pa- 
tients were ^'serologically fast." But the 
quantitative results in these cases re- 
vealed that at the initial serologic exam- 
inations, the patient's titers were rela- 
tively high, ranging from 200 to 800, 
wdiile at the twentieth examinations the 
titers were close to zero, ranging from 
2 to 4 The quantitative reaction fre- 
quently shows an immediate effect of 
therapy which is temporary and a later 
effect of therapy which is more perma- 
nent. 

The quantitative reaction should help 
thrown light on the interpretation of a 
therapeutic test. Thus, a patient may 
have a positive serologic reaction, but 
no other evidence of syphilis The quan- 
titative test shows that the serum titer 
is, let us say, 4, 20, or 40 The patient 
is given a therapeutic test and quantita- 
tive determinations of the serum are 
made at frequent intervals, such as every 
other day Since, in most instances, ther- 
apy causes changes in the titer of a syphi- 
litic patient, it would seem reasonable to 
assume that a tlierapeutic test followed 
liy such changes has greater diagnos- 
tic value tlian a therajieutic test wdnch 
causes no change in the liter. 

Serologic Reactions for Syphilis in 
Blood Transfusions 

Donors — fn 1935, 15 cases of syphilis 
transmitted by means of lilood transfu- 
sion were rcqiorted In Morgan who 
stated “that the occurrence of acute 
syphilis in recipients of blood is possililc 
only when Trcpojicitia pallid mu is pres- 
ent m the donor’s blood and that this 
condition occurs only during the early 
stages of the infection and before the 
development of latency " Keller and 
Leathers^ point out the incidence of sero- 
logic reactions which may be indicative 
or suspicious of a syphilitic infection in 
persons who offer to act as donors. 
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This investigation of serologic tests 
indicative of the prevalence of syphilis 
among 14,246 prospective transfusion 
donors shows that 1353 (9 5 per cent) 
of these tests were positive and that 252 
(1.8 per cent) were doubtful. The inci- 
dence of 9.5 per cent in this group ap- 
proximates closely the estimated inci- 
dence of 10 per cent of syphilis for the 
adult population in the United States. It 
is probable that a large proportion of the 
1353 persons with positive tests indica- 
tive of syphilis did not know they had 
the infection All of the 1353 persons 
with positive tests were probably not 
informed that they had the disease If 
this were done there was no follow-up 
procedure to confirm the diagnosis and 
to provide or advise adequate treatment 

In view of this situation it is clear 
that some plan should be developed by 
hospitals that would lessen the rise of a 
hazardous outcome in individuals found 
to have positive serologic tests. It ap- 
pears clear that if a hospital assumes 
responsibility for determining the suita- 
bility of individuals as transfusion donors, 
it also becomes responsible for inform- 
ing these persons of the results of the 
serologic tests, particularly if the test is 
indicative of such an important infection 
as syphilis 

Since July, 1937, a plan of notifica- 
tion has been followed in the Wnderlnlt 
University Hospital whereby individuals 
who present theinsehes as blood donors 
are asked to s])ecify whether or not tlKw 
wish to be informed of the results of the 
serologic test in the event of a positive 
reaction At the time the specimen is 
obtained they are requested to indicate on 
a special form whether or not they wish 
to be notified by letter 

During a period of 4 months (July to 
October), 825 donors were given sero- 
logic tests Of this number, 679 were 
w^hite persons of whom 18 (2 7 per cent) 


were found to have positive reactions 
and 146 were negroes of whom 23 (15.7 
per cent) showed positive reactions. In 
other w^ords, 41 (5.0 per cent) of the 
total number examined were recorded 
as positive. 

How to Check the Report o£ a 
Positive Serologic Reaction 

No single test or single procedure 
uncontrolled or unchecked should be 
allow^ed to make a diagnosis of syphilis. 
In discussing this subject exhaustively, 
Stokes and Ingraham^ point out that the 
dependability of serologic results, and 
hence the quality of serologic test per- 
formance in syphilis, is critically impor- 
tant in all forms of legal regulations and 
they offer the followdng suggestions on 
how to go about checking the report of a 
positive serologic reaction. 

The first inquiry should be into the 
source of the report and the methods 
used It IS axiomatic, nowadays, that the 
report of a serologic reaction is w^orth 
only as much as the reliability of the 
laboratory from which it emanates and 
the responsibility and skill of the per- 
former It is not to be expected that 
small private laboratories or even large 
Stale laboratories operating without in- 
terlaboratory check and without clinical 
control will be able to render the most 
trustworthy reports obtainable States in 
winch a machinery for the serologic test- 
ing of applicants for marriage licenses 
or for pregnant women lias been set iqy 
or industrial organizations in winch an 
attempt is made to jirovicle an intramural 
laboratory service, should study and con- 
form to the Standards about to be set up 
by the United States Public Health Serv- 
ice 

The time at which blood is drawm for 
the test and all attendant circumstances, 
including particularly the presence of 
intercurrent and especially febrile infec- 
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tiotis, must be taken into account in 
interpreting test results. 

No single positive report should ever 
be accepted without confirmation. Repe- 
tition of the tests in the same laboratory 
by the same procedure is the least search- 
ing form of check. The performance of 
2 or even 3 standard test procedures may 
provide additional interpretative evidence, 
but the difficulties of the interpretation 
increase with the number of tests and a 
corresponding degree of experience and 
expertness becomes desirable The send- 
ing of the blood to several laboratories is 
likely to increase the confusion and mul- 
tiply the interpretative difficulties, though 
it is a proper check when conducted 
under sufficiently experienced direction 
Nonstandard or individual modifications 
of standard serologic tests for syphilis 
(for this country the Kolmer, Kahn, 
Kline, Hinton, Eagle procedures may be 
regarded as standard) are likely to lead 
to confusion and uninterpretable results 
This is especially true of the older multi- 
ple antigen and cholesterinized proce- 
dures. 

Clinical exaniinatujii in the doubtful 
case must he searcliing and conducted by 
one who is experienced in the recogni- 
tion of individual, relatively unfamiliar 
signs, such as the Moon molar and other 
dental anomalies, the facies of prenatal 
s_\phiHs, the less obvious evidences of 
early cardiovascular and neurosyphilitic 
iinolvement. It should be emphasized 
that the history of primary and secondary 
lesions taken as a routine has a margin 
of error ranging from 30 to 60 per cent 
or even higher and is practically worth- 
less in women. 

An examination of the spinal fluid 
should be conducted when, in the opin- 
ion of a reasonably expert reviewer of 
the evidence, it is actually necessary to 
do so Provocative procedure being open 
to suspicion, at least so far as the 


arsphenamines are concerned, serial repe- 
titions of the test will have to be substi- 
tuted. The bismuth provocative proce- 
dure, even though resorted to in the 
foregoing cases, likewise has elements of 
uncertainty probably shared by all pro- 
vocative procedures and is very much in 
need of reappraisal. Observation is, of 
course, a necessary element in any de- 
cision and absolutely essential if the 
weight of evidence pro and con ap- 
proaches “50-50,” so to speak. 

A “no case” or negative decision inevi- 
tably involves some elements of sublim- 
inal or intuitive thinking. The necessity 
for a genuine acquaintance with the pa- 
tient whose problem is under review, 
with his family, with all those who may 
have been drawn into the syphilitic infec- 
tion from the standpoint of contact, fam- 
ily relationship and so on, may compel 
one to resort to epidemiologic case find- 
ing methods 

The decision to treat on suspicion, 
while it seems an obvious resort, is none- 
theless one for serious deliberation. Par- 
ticularly is this so in \\onien, for the 
problem of the infected woman is already 
uncertain enough from the standpoint of 
her ability to transmit the disease in a 
subsequent pregnancy, and the uncer- 
tainty can be multiplied many times by 
lialf-hearted or incomplete resort to treat- 
ment. The effects of treatment on sero- 
logic tests are unreliable as evidence in 
doubtful cases, so that the purpose of 
treatment is rather the protection of the 
individual and his contacts than the 
settlement of his diagnosis It should be 
emphasized again and again that thera- 
peutic tests on doubtful genital and sec- 
ondary le.sions can be interpreted only 
by experts and are of doubtful justifica- 
tion and validity at that. All in all, it is 
probably better, if the decision is made 
to treat, to ask the patient to go through 
with the full standard therapeutic regi- 
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men for the phase and stage of the dis- 
ease in which he would be were the evi- 
dence of infection indubitable. Only in 
this way can he be given the best assur- 
ance that modern management of syphi- 
lis aifords that he will be free of compli- 
cations and fit for normal responsibilities. 


DARK-FIELD EXAMINATION 
OF PUS FOR 
SPIROCHAETA PALLIDA 

In the past there has been no method 
for converting a pus or blood contam- 
inated specimen into one suitable for 
adequate dark-field study. Friedman'* 
conceived the idea of centrifuging capil- 
lary tubes filled with pus at a low speed 
and thus obtain a cleared specimen of 
serum for dark-field examination 

A number of fine straight glass capil- 
lary tubes about 12 cm. in length and 
of a constant bore was prepared Sec- 
tions of glass tubing 6 mm in outside 
diameter and 13 cm. in length, sealed at 
1 end, were prepared as receptacles for 
the fine glass capillaries. Undiluted gon- 
orrheal urethral discharge was collected 
from dispensary patients of the Urologic 
Outpatient Department of the Hospital 
of the University of Pennsylvania. A 
number of the fine tubes were filled by 
capillarity with this discharge and 1 
end of each tube was sealed by fusing 
m a small flame. The tubes were then 
placed in the receptacles and centrifuged 
in an international electric centrifuge, 
Mze 2, at various speeds and for various 
lengths of time. The lowest speed and 
the shortest time necessary to throw 
down all the cellular elements and leave 
a clear column of serum in the upper 
portion of the capillary tube proved to 
be 1000 revolutions per minute for 10 
minutes. This speed was easily obtained 
with a small portable hand centrifuge. 


which was later substituted for the elec- 
tric centrifuge. 

A syphilitic rabbit testicle emulsion 
containing Spirochaeta pallida demonstra- 
ble by direct dark-field examination was 
mixed with gonorrheal urethral discharge 
so that the spirochetes could not be dem- 
onstrated by direct dark-field examina- 
tion of the mixture. Capillary tubes 
were then filled with this mixture and 
centrifuged at 1000 revolutions per min- 
ute for 10 minutes. The tubes were 
filed and broken just above the line of 
separation of the sediment from the clear 
supernatant serum, which, after expul- 
sion by pressure from a small rubber 
bulb, was subjected to direct dark-field 
study This examination readily revealed 
motile spirochetes. 

This method for the dark-field exam- 
ination of pus for Spirochaeta pallida was 
then tested clinically by applying it to a 
series of 40 patients with acute gonor- 
rheal urethritis, all with typical purulent 
discharges. The capillary tube was ap- 
plied directly to the pus appearing at the 
meatus of the penis and allowed to fill by 
capillarity. It was then sealed, centri- 
fuged and cut as described, and the 
cleared serum examined for Spirochaeta 
pallida. 

Friedman believes this method makes 
possible the dark-field examination for 
Spirochaeta pallida of small amounts of 
any body fluid, exudate or discharge 
capable of collection m a capillary tube 


THE CONTROL OF SYPHILIS 

The Role of the Physician — Syphi- 
lis constitutes one of the greatest of pub- 
lic health problems for 3 reasons : ( 1 ) Its 
great prevalence; (2) its ability to pro- 
duce serious late lesions of the cardio- 
vascular and nervous systems, and (3) 
the congenital transmission of the infec- 
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tion. Usilton estimates that there are 
over 500,000 new infections with syphilis 
in the United States each year, and it 
has been further estimated that if none 
of these infections was treated, about 
25 per cent, or 125,000, would even- 
tually develop serious cardiovascular or 
central nervous system involvement, Bar- 
nett'"' points out that the importance of 
this disease as a public health problem is 
further enhanced by the fact that the 
means of its effective control are well 
known and he continued by pointing out 
the role that the physician plays in the 
desire to control syphilis 

Modern treatment will not only pre- 
vent congenital transmission and the de- 
velopment of late lesions but it will also 
rapidly stop the transmissibility of the 
disease. The control of s}philis differs 
from that of any other infectious disease 
in that it depends only upon the proper 
application of antisyphilitic treatment, 
and isolation of any t 3 ^pe during the 
infectious period is rarely necessary. The 
effectiveness of jiroper treatment cannot 
only he proved on theoretical grounds, 
hut It has lieen demonstrated in Sweden'^ 
where the incidence of new infections has 
been reduced from bOCXJ to 400 pei year 
since I'dO 

ddie result ^ were obtained in Sweden 
In making treatment coinjiuKorv m every 
case until the infection was entirely ar- 
rested it is dcjubtful, however, vvlietlier 
legal control of this ty])e would he effec- 
tive in this countrv because of our much 
more mobile pojuilation \\"e have no 
laws lor the control of venereal disease 
that resemble the Swedish ones, hut 
other means of control are at hand that 
have never been properly utilized Our 
complete failure to make progress m the 
eradication of syphilis during the last 20 
years in wdiich modern therapy has been 
in common use is largely due to the 
laxity of the medical profession in apply- 


ing those measures that have always been 
available. 

There is no excuse for the dismissal 
of a patient whose treatment has been 
inadequate The principles of modern 
treatment have been clearly set forth in 
the publications of the Co-operative Clin- 
ical Group and have been fully abstracted 
in this review in the past few years. 

When a patient lapses from treatment 
before it is completed, the fault usually 
lies with the physician and not with the 
patient. It is difficult to persuade a pa- 
tient who has no symptoms and possibly 
even a negative blood Wassermann, that 
he needs prolonged treatment when this 
treatment is both expensive and uncom- 
fortable Unless the reasons for the 
necessity of such treatment are thor- 
oughly explained, the co-operation of the 
majority of i?y])hihtic patients will never 
be obtained The only time wdien a de- 
tailed explanation by the physician will 
be of tlie slightest value is before any 
treatment is given, and then it must be 
sufficiently convincing to offset any lay 
advice that inav he sulisequently received 
elsewhere 

The first sle]> m this instruction is to 
eonviiKe the patient of the accuracy of 
the diagnosis Tlie resistance to the ac- 
ceptance of a diagnosis of s}philis is 
often great, and, unless a jxatient really 
believes that lie has the infection, it is 
unlikely that he will submit to the neces- 
sarv amount of treatment 

After the ])h\sician is sure that the 
patient is willing to accept the diagnosis, 
he should outline m detail the probable 
course of treatment Afany patients be- 
come discouraged, and lapse from treat- 
ment after a few' months because they 
are unable to get any estimate from the 
doctor as to the probable duration of 
therapy. The usual rapid disappearance 
of lesions and the early reversal of the 
Wassermann reaction should be pre- 
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dieted in cases of early syphilis, but it 
must be explained that in spite of this, 
treatment must be continued for a period 
of about 1% years simply because pre- 
vious observation has shown that relapse 
is altogether too common if less than this 
amount of treatment is given. The ne- 
cessity of an examination of the spinal 
fluid at some time before the termination 
of treatment must be stressed. If the 
spinal fluid should prove to be abnormal, 
more than the estimated amount of treat- 
ment will probably have to be given. 

Many patients in the later stages of 
the disease become discouraged and lapse 
from treatment because of apparent lack 
of progress. Usually this occurs because 
the Wassermann fails to reverse after 
months of treatment or because the Was- 
sermann titer increases. The interpreta- 
tion of the serologic tests is a diflficult 
matter and the patient should be discour- 
aged from attempting to interpret them 
himself He must be told that treatment 
IS by no means guided solely on the basis 
of these tests and that they can often be 
entirely disregarded The possibility of 
Wassermann fastness should be discussed 
Should this occur, special examinations 
of the cardiovascular and nervous sys- 
tems including examination of the spinal 
fluid will be made. If invoK^ment of 
either of these systems is found, proper 
treatment will be instituted to prevent 
serious damage In case they are not 
found, the persistent positive reaction 
will be complete!} disregarded since clin- 
ical experience has sliown that it does 
not indicate a serious prognosis, and 
treatment ina} be safely terminated in 
from 1% to 2 )ears It must also be 
Stressed that the number of plusses in 
the serologic reports does not have the 
remotest relation to the severity of the 
disease and should be disregarded 

The discovery of every person who 
has the infection is essential. The recent 


educational program of the United States 
Public Health Service was instituted to 
acquaint the public with the widespread 
prevalence of syphilis and to teach some- 
thing of the nature of the disease so that 
infected individuals will report to their 
physicians for treatment. This program 
will certainly fail unless physicians make 
a serious effort to trace all sources of 
recent infections and to examine for evi- 
dences of infection all contacts subse- 
quent to the development of the disease. 

Reactions to treatment are extremely 
unpleasant even w’^hen they are not seri- 
ous, and they often lead to discontinua- 
tion of therapy They should consequently 
be regarded seriously and should always 
be treated wuth care 

If proper care is taken by every physi- 
cian wdio treats syphilis to insure the 
complete co-operation of his patients, to 
give careful and complete instruction be- 
fore treatment is started, and to make a 
diligent search for sources of infection 
and infected contacts, great strides can 
be made in the control of syphilis whether 
or not improved law^s for the control of 
venereal disease are passed. 

The Teaching o£ Syphilis — The in- 
ability of the physician to cope wnth the 
problem of syphilis is sometimes trace- 
able back to the teaching received in 
medical school Moore,® in discussing 
this problem, states that in many med- 
ical colleges the teaching of the manage- 
ment (jf s\philis IS the same as m 1905. 

The student comes into contact with 
syphilis in everv department of the med- 
ical school He encounters it first in 
pathology, w'here he learns the gross 
and microscopic alterations in the tissues 
W'hich the infection ma} jiroduce In 
bacteriology, he learns something of the 
causative organism, the Treponema pal- 
lid uni, and if he is fortunate m his in- 
structor, he may have an opportunity to 
see the living germ by dark field together 
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with other spirochetes. Courses in im- 
munology and serology are usually com- 
bined with those in bacteriology; and 
here the student sometimes learns too 
much technical detail of serologic tests 
before he possesses the fundamental 
knowledge which permits him to utilize 
them in inteipretation. 

When he enters the clinical field, he 
progresses through the major depart- 
ments of medicine and surgery, in each 
of which he is faced with the differential 
diagnosis of the lesions of late syphilis. 
In obstetrics, he is taught the influence 
of syphilis on pregnancy. In pediatrics, 
he is instructed concerning the wide- 
spread range of manifestations of in- 
fantile and late congenital syphilis. In 
psychiatry, and relatively early in his 
clinical career, he begins to see the end 
results of syphilitic infection in broken- 
down paretics. In the several surgical 
specialties, he is confronted with a par- 
ticular wealth of syphilitic material. In 
ophthalmology, he must learn something 
of the differential diagnosis of the com- 
moner s\phihtic eye lesions; and in neu- 
rolog}' he IS confronted with the intricate 
diagnostic problems of neuros}philis. 

The order of approach to the diagnosis 
of svphihs IS such that the student ob- 
tains a distorted idea of syphilitic infec- 
tion as an entity Usually, he learns 
sometliing about early syphilis long after 
he is reasonably familiar with the late 
manifestations of the disease Almost 
always he is led to believe that syphilis 
consists of a senes of isolated manifesta- 
tions which appear to have no clear con- 
nection with each other. Often the diag- 
nostic information obtained from one 
clinical department is directly contradic- 
tory of that obtained from another. This 
dispersion of instruction, moreover, fails 
to provide any information concerning 
the epidemiologic and public health as- 


pects of syphilis; and from the instruc- 
tors in the various departments, the stu- 
dent obtains widely varying and wholly 
inadequate ideas as to treatment. 

The centralization of such teaching in 
a single department is fortunately read- 
ily possible, since the professional care 
of syphilitic patients has already been so 
organized. The instruction given by 
this department should lay stress not, 
as in other courses in clinical medicine, 
on the differential diagnosis of syphilitic 
lesions, but, instead, on certain funda- 
mental and comparatively elementary 
principles of diagnosis and treatment. In 
diagnosis, these principles are: 

1 Syphilis is a prevalent disease. 

2. Syphilis may often imitate or be imitated 
by other diseases. 

3. Knowledge is essential, at least of the 
names, if not of the intricate details of differ- 
ential diagnosis, of those diseases causing most 
diagnostic confusion 

4 When confronted with any of these diag- 
nostic possibilities, the student or physician 
should suspect syphilis 

5 Modern laboratory tests are 95 per cent 
efficient in the diagnosis of untreated syphilis 

6 Clinical suspicion must always be checked 
by these laboratory tests 

7 The diagnosis of early syphilis is wholly 
a laboratory, not a clinical procedure 

In public health the important princi- 
ples are : 

1. Syphilis is highly infectious during its 
acute phases 

2 For every case of acute syphilis, there is 
a source of infection 

3 This source spreads disease ; it must be 
traced and rendered noninfectious, as must also 
all individuals whom the patient himself may 
have exposed 

4. The arsphenamines and bismuth, in ade- 
quate amounts and by an appropriate system, 
control infectiousness. 

In treatment, the important principles 
are: 

1. The foundations for the serious late mani- 
festations of syphilis are laid in the early 
stages of the infection. 
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2 . The early stage is the important stage to 
treat, both from the individual and public 
health points of view. 

3. Even after the golden opportunity of 
early treatment is past, congenital syphilis 
may be prevented; many of the late sequels 
can be forestalled; and symptomatic relief can 
often be obtained, even in apparently hopeless 
situations, by the adequate treatment of latent 
or chronic syphilis. 

In addition, it must constantly be re- 
peated that syphilis is a chronically re- 
lapsing disease, and the time relationships 
and the clinical characteristics of relapse 
and their relationship to infectiousness 
must be emphasized. Both in diagnosis 
and treatment, special stress must be laid 
on the 2 commonest late manifesta- 
tions of the disease, cardiovascular and 
neurosyphilis. The student must know 
something of the economic aspects of 
treatment, of the fact that the proper 
management, even of the uncomplicated 
case, is a long drawn out, expensive pro- 
cedure He must become expert in cer- 
tain technical procedures in treatment, 
namely venipuncture, lumbar puncture, 
the technic of intramuscular injection. 
He must know something of the effect 
of drugs on the lesions of syphilis and, 
more particularly, on the patient himself. 
It does not suffice to cure syphilis and 
kill the patient The mechanism of drug 
action, the toxic manifestations produced 
by the several drugs used in treatment, 
the choice of proper drugs for the indi- 
vidual patient, are all items with which 
he must become thoroughly familiar. He 
must learn that the treatment of early 
syphilis is a standardized procedure 
which should be carried out in every 
instance by a routine from which no 
deviation is permitted, except in the case 
of treatment reactions or complicating 
diseases He must know that the treat- 
ment of late syphilis is individualized 
rather than standardized, its intricacy 
often demanding wide clinical experi- 


ence; and he must be aware of his own 
limitations in attempting the manage- 
ment of the late sequels. He must under- 
stand that often his best procedure is 
consultation with the expert when he 
encounters a situation with which he is 
not thoroughly familiar. 

Other Considerations — ^At the pres- 
ent time, syphilis control centers about 
the finding of persons who may spread 
the infection to others because of open 
lesions from which spirochetes are trans- 
ferred by contact, is the belief of Pearce.'^ 

The destruction of these spirochetes 
is the first aim of treatment. Further, 
our methods for adequate prophylaxis 
are built upon the principle of such trans- 
mission. It is by no means certain, how- 
ever, that our present ideas regarding the 
transmission of syphilis tell the whole 
story. It is theoretically possible that 
infection may be contracted from sources 
that are less evident than a visible lesion. 
A more complete knowledge of the dis- 
ease might show that virulent spiro- 
chetes can be discharged from an appar- 
ently intact mucous membrane. If such 
should be the case, the question of the 
latent carrier and particularly the female 
latent carrier would take on a new and 
highly important significance. The effect 
on the epidemiologic aspects of the dis- 
ease would be profound. We do not 
know as much about syphilis in w'omen 
as we should That it differs in many 
important respects from the disease in 
men is well recognized but we under- 
stand very little of the reason for the 
differences. 

To find and treat cases of syphilis 
adequately, the following public health 
services are needed, according to Par- 
ran:® (1) A trained public health staff 
including a full-time medical officer to 
direct the control program, clinic physi- 
cians skilled in modern diagnosis and 
treatment of syphilis, public health nurses 
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to assist them, and field workers to find 
new cases and follow up lapsed ones ; 
(2) reporting- and follow-up of all cases 
of syphilis; (3) good treatment for pa- 
tients with syphilis, including those who 
cannot pay , (4) access to free laboratory 
service for physicians and clinics making 
blood tests; (5) distribution of free anti- 
syphilitic drugs to all physicians and 
clinics; (6) a required blood test for 
every expectant mother, (7) the require- 
ment of medical certificates, including 
negative blood tests, before marriage ; 
(8) the inclusion of blood tests in all 
complete physical examinations; (9) 
an adequate educational program aimed 
at age groups most frequently acquiring 
syphilis Public education is the crux 
of syphilis control People must learn 
to consult doctors or clinics, and shun 
drug store remedies and self treatment 
as worthless The public must realize 
the cost of s\philis — in care, in wasted 
lues, m sorrow, and in dollars The 
cheapest thing any community can do 
with s\philis IS to cure it 


THE PROGNOSIS OF SYPHILIS 

The outlook for the ])atient with s\])hu 
lis Is dependent to a large extent on the 
management of the case In the plusician 
in charge Morgan** linngs together cer- 
tain data concerning the disease in its 
natural untreated state and assesses in 
the light of these data the value to tlie 
])atient of modern treatment He sum- 
marizes certain considerations which he 
feels the physician must keep m mind if 
he IS to approach the therapeutic prob- 
lem with confidence and optimism 

It commonly occurs that syphilitic in- 
fection becomes established without man- 
ifestations of the acute stage of the dis- 
ease. The recognition of its presence is 
then dependent on either serologic tests 


or the ultimate evolution of serious se- 
quelae. The incidence of cardiovascular 
syphilis and serious involvement of the 
central nervous system appear to be 
greater m patients who fail to react at 
the time infection occurs with acute 
lesions of the skin and mucous membrane 
than in those who experience these le- 
sions. Thus asymptomatic infection seems 
particularly disposed to the ultimate de- 
velopment of serious sequelae. The fre- 
quency of asymptomatic infection in the 
female renders the general recognition of 
its presence and the prevention of con- 
genital syphilis impossible without the 
employment of serologic tests of all preg- 
nant women 

The threat of untreated syphilitic in- 
fection to the individual is great. It 
constitutes a menace to personal con- 
tacts , tlie earlier the infection in terms 
of elapsed time from the initial lesion, 
the greater the menace. The pregnant 
woman with untreated syphilis has only 
1 chance in 6 for a healthy living infant 
as compared with the normal woman’s 
3 chances in 4 There is some evidence 
that age, race and sex are factors in 
determining the morbidity and mortality 
of syjdnlis S\i)lulis in infants is com- 
monly fatal In adult life, the negro male 
seems to he in a particularly vulnerable 
])()sition with regard to cardiov^ascular 
syphilis and the white male with regard 
to neurosyphihs. The infection is less 
likely to result in serious disability in 
women, vet syphilis m pregnancy consti- 
tutes an extremely serious proldem 

With treatment, acute syphilis can be 
rendered noninfectious and ‘‘cured,” and 
wath the best treatment “cure” is possible 
m from 90 to 100 per cent of patients 
From 70 to 80 per cent of patients with 
early latent syphilis can be “cured” in 
the practical sense of that word. The 
treatment of late syphilis is of the great- 
est importance, since it greatly reduces 
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subsequent morbidity and mortality from 
cardiovascular and benign tertiary syph- 
ilis. The early recognition and proper 
treatment of syphilis in pregnant women 
will greatly reduce prenatal and infant 
mortality and almost completely eradi- 
cate the tragic problem of congenital 
syphilis. 

Criteria of Cure — If we are to sup- 
pose that the patient admitted with early 
syphilis has pursued the standard course 
of treatment for 1 year, as outlined, to 
be eligible for discharge he must have 
fulfilled the following requirements : 

1. He must have completed 1 year 
(never less than 11 months) of regular 
and continuous treatment according to 
plan. 

2 He must have been free from both 
external and serologic evidences of syph- 
ilis for not less than 6 months, and he 
must have received not less than 1 com- 
plete course of arsphenamine and 1 com- 
plete course of bismuth or mercury after 
the first negative Wassermann. 

3 The spinal-fluid test (Wassermann, 
colloidal gold and cell count) must be 
negative at the end of the first year A 
negative spinal fluid at tiie end of the 
first course of treatment serves as an 
additional guarantee against neurosyph- 
ihs 

4 A complete physical and neurologic 
e.xamination, supplemented by roentgeno- 
grams of heart and aorta, and by electro- 
cardiogram, must disclose no evidence of 
syphilis at the completion of the pre- 
scribed treatment 

\\’hen a patient has completed the first 
year of standard treatment and has ful- 
filled the requirements for discharge, he 
should be told to return for a blood test 
at intervals of 3 months during the next 
year. If these tnmestnal tests are con- 
sistently negative, he should return dur- 
ing the next 2 or 3 years at 6-month 


intervals, and thereafter at yearly inter- 
vals. 

A complete physical examination, in- 
cluding tests of blood and urine, should 
be given not less than once a year, and 
preferably every 6 months, after the pa- 
tient has been discharged from treatment. 
Since the periodic physical examination 
is generally recommended, even for per- 
sons without a history of syphilis, it is 
obviously all the more important for 
those who do have such a history. The 
patient can easily arrange for a blood 
Wassermann to be added to the usual 
annual or semiannual physical examina- 
tion, if this is not already a part of the 
routine procedure. 

The physician who reads Cannon’s 
statements about the inferiority of neo- 
arsphenamine as compared with arsphen- 
amme may feel that in neoarsphenamine 
he is seriously jeopardizing his patient’s 
future The Review er still believes in the 
efficacy of neoarsphenamine and is will- 
ing to reaffirm the statement made by 
the late Dr. Jay F. Schamberg some 
years ago that when neoarsphenamine 
"is rightly used the chances of success 
are almost equal to arsphenamine.” The 
word "almost” is a partial admission of 
w eakness, but as Dr Schamberg further 
pointed out, “the convenience of adminis- 
tration of neoarsphenamine and its lower 
toxicity are advantages that cannot be 
easily disposed of.” 


THE TREATMENT FOR 
SYPHILIS 

Once the diagnosis of syphilis is estab- 
lished in a patient, it is advisable for the 
physician m charge to make out in ad- 
vance for a year a scheme of treatment 
suited to the needs of the particular case. 
Cannon^® believes we are still far from 
having an ideal treatment plan, but out- 
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OUTLINE OF TREATMENT FOR EARLY SYPHILIS— THE 
PREFERRED (“3-2”) PLAN 

First 6 Arsphenamine Injections 3 Times a Week for the First Course 
First 6 Arsphenamine Injections 2 Times a Week for the Second and Subsequent Courses 
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Six weeks’ mterv’al between 2nd and 3rd arsphenamine As soon as 2nd arsphenamine course is completed, resume 
courses. mercury or bismuth and give 2 more courses of 15 

Third arsphenamine course Repeat dosage and inter- injections each at weekly intervals dosage as above 
vals of 2nd course Mercury or bismuth should total 45 injections (3 courses 

\rsphenamine should total 30 injections (3 courses of of 15 injections each) m the first year. 

10 injections each) m the first \ ear 

*Dosage based on mercury sdlicylati tl^osage based on preparations representing 50 mg of elemental bismuth 
in 1 Cl 


(Cannon Keu York State J Med ) 


lines a plan of treatment worked out in 
the Department of Dermatology of the 
X’^anderbilt Clinic. 

Beginning Treatment — Without 
question the mo^t gratihing rewards are 
to be had wlien treatment is begun within 
the first >ear of a sjphilitic infection 
The patient can quickly he rendered non- 
infectious— the most important consider- 
ation from the standpoint of public health ; 
and since most patients with freshly ac- 
quired syphilis are young healthy adults, 
it is usually possible to carry out a reg- 
ular plan of vigorous and thorough treat- 
ment, which provides the maximum 
chance for a cure with a minimum ol” 
risk. This early treatment is the surest 
preventive of the disabling forms of late 


syphilis, involving the cardiovascular and 
nervous systems When once these vital 
structures have been damaged, treatment 
must be largely palliative, and limited to 
checking further advances of the parasite 
Continuous vs. Intermittent Treat- 
ment — Comparison of results achieved 
both m the Vanderbilt Clinic and else- 
where, under different systems of treat- 
ment, has amply demonstrated the su- 
periority of continuous over intermittent 
treatment. The ideal is to keep the 
patient at all times under the influence 
of either arsphenamine or a heavy metal, 
and during the initial attack, in early 
sjqihilis, it IS an additional advantage if 
both arsphenamine and the heavy metal 
courses can be given concurrently ; there- 
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after they may alternate or overlap. 
When the patient is receiving only the 
heavy metal he should also be given po- 
tassium iodide by mouth. No “rest 
periods” should be prescribed in early 
syphilis; if the patient must miss treat- 
ment, as, for example, when traveling, he 
should take mixed treatment by mouth, 
or mercury rubs, or arrangements should 


that neoarsphenamine may be success- 
fully substituted for old arsphenamine in 
this scheme of treatment. The dosage 
must be one-third greater. 

In the following outline of treatment 
for tertiary and latent syphilis, note that 
2 months of mercury or bismuth medica- 
tion precedes the use of an arsenical. 
This is extremely important in cases 
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total has been 
given 


Fig 1 — Outline of treatment for early syphilis (Cannon New York State J Med ) 


be made with a local physician or clinic 
to continue the treatment. 

In the following scheme of treatment 
it will be noted that Cannon insists on 
the use of old arsphenamine which he 
states “will” bring about the healing of 
lesions and the reduction of a positive 
Wassermann to negative in a shorter 
time and with a smaller amount of the 
drug than did either neo- or silver ars- 
phenamine in comparative studies. Be- 
cause of the complicated technic of ad- 
ministering old arsphenamine and its 
greater toxicity the Reviewer believes 


where there is danger of the “therapeu- 
tic paradox.” For those who may not 
he familiar with this phrase, it refers to 
those cases in which intensive therapy 
benefits the syphilis but actually makes 
the patient worse. For example, to ad- 
minister an arsenical to a patient with an 
enlarged syphilitic liver will rapidly re- 
duce the size of the organ but this may 
cut off the portal circulation and result 
in a prolonged ascites whereas mild ther- 
apy gradually reduces the size of the 
liver and permits the establishment of a 
collateral circulation. 
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Outline of Treatment for Tertiary and Latent Syphilis 


Dose 

! 

I Old Arsphenamine 

1 

Intervals 

BETWEEN 

Injections 

Mercury 


Bismuth 

Dose 

Dosage 

for 

Men 

Dosage 

for 

Women 

Dosage* for 
Men and 
Women 


Dosaget for 
Men and 
Women 




All injections at weekly 

H gr- Hg 

or 

1 

cc Bi 

1st 




intervals 

H gr Hg 

or 

1 

cc. Bi 

2nd 





H gr- Hg 

or 

IK 

cc Bi 

3rd 

i 

1 



Iodides 10-30 drops 1 1 d 

H gr- Hg 

or 

IK 

cc Bi 

4th 




while patient is on mer- 

1 gr Hg 

or 

2 

cc, Bi 1 

5th 




cury or bismuth alone 

1 gr Hg 

or 

2 

cc. Bi 

6th 





1 gr. Hg 

or 

2 

cc Bi 

7th 





IK gr Hg 

or 

2 

cc Bi 

8th 

1st 

i 0.2 Gm. 

0.15 Gm 


IK gr. Hg 

or 

2 

cc Bi 

9th 

2iid 

0 2 Gm 

0.15 Gm 


IK gr. Hg 

or 

2 

cc Bi 

10th 

3rd 

0 25 Gm 

0 2 Gm 


IKgr Hg 

or 

2 

cc Bi 

nth 

4th 1 

0 25 Gm 

0 2 Gm. 


IK gr. Hg 

or 

2 

cc Bi 

‘ 12th 

5th 1 

0 3 Gm 

0 25 Gm 


IK gr Hg 

or 

2 

cc Bi 

13th 

6th ! 

0 3 Gm 

0 25 Gm 


IK gr Hg 

or 

2 

cc. Bi 

14th 

7th 

0 35 Gm 

0 3 Gm 


IK gr Hg 

or 

2 

cc Bi 

15th 

8th 

0 35 Gm 

0.3 Gm 







9th 

0 35 Gm 

0.3 Gm 







10th 

0 35 Gm. 

0 3 Gm 








Ah soon as arsphenamine course :s completed, resume mercury or bismuth, with iodides, and continue 
alternating courses of arsphenamine with mercury or bismuth for at least 1 year, with dosage and 
intervals as indicated above 

All tertiary cases should have, at the first visit, in addition to complete physical and neurological exami- 
nation, tests ot both blood and spinal fluid No arsphenamine should be given to persons over 50 years 
ot age unless stage ot disease requires it and general physical condition permits it. 

* Dosage based on mercury salicylate 

t Dosage based on preparations representing 50 mg of elemental bismuth in 1 cc 


(Cannon New York State J Med) 


Simplified Technic for Adminis- 
tering Old Arsphenamine — For many 
years Cannon lias maintained that old 
arsphenamine was the drug of choice in 
the treatment of early sviihilis but admits 
there lias been the following' objections 
to Its routine use "Old arsphenamine is 
usualli given in \er\ high dilutions, a 
yirocedure which necessitates the setting 
up of an elaborate gravity apparatus and 
the administration of large quantities of 
fluid h urthermore, it is very necessary 
that the acid arsphenamine solution be 
alkalmi/ed to exactly the right degree 
before it is injected or serious conse- 
quences may ensue ” After studying 
these problems, consulting with the man- 
ufacturers of arsphenamine and long ex- 
perimentation, the following simplifica- 
tion -vi'as evolved.^^ 

Preparation of the Drug — The tech- 
nic of preparing the concentrated solu- 


tion fur intravenous injection is as fol- 
lows * 

1 Pour sterile distilled water at room tem- 
perature mto a sterile P>lenmeyer flask, to the 
aniouut of 5 to 10 cc for each decigram of 
the drug (Children tolerate easily down to 
5 cc per decigram ) 

2 Immerse the ampule of arsphenamine in 
alcohol to detect cracks Do not use aii> 
ampules which are cracked, or in which the 
powder IS off-color (it should be pale yellow^ 
or lemon colored) 

3. Dissolve the acid arsphenamine by sprin- 
kling the powder on the surface of the water 
Avoid lumps, as they will not dissolve easily 

4 Allow the solution to clear , be sure that 
there are no gelatinous masses. 

5 Alkahnize the solution by adding the 
correct amount of sodium hydroxide from an 
ampule packed with the corresponding dose of 
arsphenamine 

6 Rotate the flask gently, allow it to stand 
until the flocculate has cleared (The time re- 
quired for this will usually be at least IS 
minutes, but if the flask is covered and the 
solution remains at room temperature, it will 
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do no harm to let it stand even as long as 
2 hours.) 

7 Test for alkalinity with litmus; if red 
litmus turns blue, the solution is ready to be 
injected. 

Equipment and Technic for Intra- 
venous Injection — Twenty- to 23-gauge 
Fordyce needles with corrugated wing 
are used, with all-glass syringes. For 
the syringe with a capacity of more than 
20 cc,, an adapter is necessary. All 
needles must be sharpened smooth and 
both needle and syringe sterilized by 
boiling A fresh needle and syringe are 
used for each patient. Whereas the con- 
centrated solution was formerly injected 
slowly and steadily, at the rate of 5 to 
10 cc. per minute, lately better results 
have been obtained by using a method 
wdiich for descriptive purposes may be 
designated as a stop-and-go method. It 
consists in injecting 3 to 5 cc of the solu- 
tion at 1 time, pausing for from 20 to 
30 seconds and then injecting another 3 
to 5 cc , continuing with this alternation 
of injections and rest intervals until all of 
the fluid IS injected Under this method 
the patient suffers far fewer reactions 
than when the solution is injected stead- 
ily and continuously. In fact, confirmed 
iiitritoid reactors are treated m this fash- 
ion without producing any ill effects. 
This favorable result is probably to be 
explained by the fact that the small 
amounth of arsphenamine solution given 
at each injection have time to become 
absorbed into the blood stream before 
the next dose enters, and thus the shock- 
like effect of the usual dose of arsphena- 
mine on the organism is avoided 

Intravenous Drip Therapy of Early 
Syphilis — Modern methods for render- 
ing syphilis permanently noncommunica- 
ble require a minimum of from 8 to 10 
months of treatment, and this time ele- 
ment is a serious obstacle to the eradica- 
tion of the disease. In 1931 Hershfeld, 


Hyman and Wanger reported a new 
technic 'Tor introducing, with impunity, 
large amounts of fluids, drugs, and bio- 
logic substances by means of the intra- 
venous drip ’’ This method was applied 
by Chargin, Leifer and Hyman^^ for the 
administration of massive doses of ar- 
senicals in the treatment of early syphilis. 
As recently reported by Hyman, Char- 
gin, Rice and Leifer, the technic is as 
follows * 

The intravenous drips were set up so 
that 5 per cent dextrose was adminis- 
tered by the gravity method at a rate 
approximately 100 cc an hour. At the 
end of each hour there w^as added a solu- 
tion of 0 1 Gm of neoarsphenamine dis- 
solved in 50 cc. of 5 per cent dextrose 
In turn, this w^as followed by another 

0 1 Gm of the drug until the total daily 
dose had been administered Thus, m a 
period of 15 hours a patient might re- 
ceive 1500 cc. of 5 per cent dextrose and 

1 Gm. of neoarsphenamine. The treat- 
ment was usually started at 8 a m. and 
continued throughout the day, the needle 
remaining in situ The diet w^as semi- 
solicl and rich in carbohydrate. 

In their most recent report in the 
Journal of the American Medical Asso- 
ciation, H>man, Chargin and Leifer 
claim that infectivity is of short duration 
with this treatment, spirochetes disap- 
pearing from lesions in 24 hours, and 
primary and secondary lesions healing 
rapidly. 

Sobisminol Mass Given by Mouth — 

Several bismuth preparations designed 
for oral administration have been tried 
without conspicuous success. In 1937, 
Hanzlik^ Lehman and Richardson intro-* 
duced a product called sobisminol into 
the therapy of syphilis, a preparation 
which may be administered orally or 
intramuscularly Recently, IMeminger 
and Barnett, of the Stanford Univer- 
sity School of Medicine, have claimed 



404 


MEDICINE 


that sobisminol mass is well tolerated 
when taken by mouth in therapeutically 
effective doses. According to these au- 
thors, “it produces rapid involution of 
lesions in early and benign late syphilis 
and causes the disappearance of spiro- 
chetes from the surface lesions of early 
syphilis. It appears to reduce the inci- 
dence of involvement of the nervous sys- 
tem but does not prevent a clinical or 
serologic relapse when substituted for 
intramuscular bismuth in the treatment 
of early syphilis. It is a valuable addi- 
tion to antisyphilitic therapy and cer- 
tainly deserves further clinical trial 
In the same Journal, Scholtz, Mc- 
Eachern and Wood^"' make the follow- 
ing statements : 

1 Sobisminol mass administered (daily) m 
doses containing about 0 84 Gm. of bismuth is 
absorbed from the gastrointestinal tract in a 
therapeutically active form in sufficient quanti- 
ties to bring about involution of active syphi- 
litic lesions of the skin. Involution is achieved 
in periods comparing favorably with those 
when preparations for intramuscular admini- 
stration are used The time required in case^ 
of primary and secondary syphilis is only 
slightly greater than when neoarsphenamine is 
used. 

2. Sobisminol mass (orally) in daih doses 
containing about 0 84 Gm of bismuth brings 
relief from the s\mptoms of late neurosyphilis 
(particularly tabetic) in a high percentage of 
cases and appears to offer a definite advantage 
r)\er any drug heretofore used 
o Scjbisminol mass (orally) well toler- 
ated bv most patients There is a high inci- 
dence of mild gastrointestinal reactions which 
rarel> interfere with treatment There are no 
reactions winch compare in gravity to the 
embolism (arterial and venous) and abscess 
which occur with intramuscular injection with 
sufficient frequency to make them considera- 
tions for concern 

4 Sobisminol mass can be administered 
every day for many months without produc- 
ing cumulative toxic effects 

S. Our material does not allow us to say 
that sobisminol mass (orally) can be substi- 
tuted for other forms of bismuth in the rou- 
tine treatment of early syphilis All circum- 


stantial evidence points to the fact that 
sobisminol mass (orally) will do whatever 
any other bismuth preparation will do, but 
the ultimate proof lies m a treated series 
observed for several years. 

6. Oral therapy has the disadvanatge that 
its efficiency depends on the intelligence and 
honesty of the patient (patients are frequently 
lax and dishonest to their own disadvantage). 

7. If oral bismuth therapy receives approval, 
great care must be exercised in the control 
of its distribution. Self medication of syphilis 
is worse than no medication. 

Based on the studies made on this 
drug, the Council on Pharmacy and 
Chemistry of the American Medical As- 
sociation include sobisminol solution and 
sobisminol mass as new and nonofficial 
remedies with considerable comment. 

Choice of a Bismuth Preparation — 
In choosing the bismuth preparation to 
be employed, Cole and a group of his co- 
workers^'^ believe the physician should 
consider what is indicated in the par- 
ticular patient 

For rapid bismuth effect. 

Sodium bismuth ( Injections intramuscu- 
tartrate in water ) larly 3 times a week 

Sobisminol ) 

lodob.smitol f Injections twice weekly 

If the patient can be persuaded to re- 
turn twice a w^eek for injections, prob- 
ably the most efficient preparations in 
terms (ff high bismuth excretion are 
sobisminol and iodobismitol 

For a sonictvhat slower hut efficient 
bismuth effect' 

Injections of oil suspensions of 

Biliposol ) Injections every S days to 

Bismocymol f once a week 

For an effect, slow in building up, but 
eventually sustained: 

Sodium potassium bismuth) 
tartrate >Once weekly 

Bismuth subsalicylate. ) 

Overtreatment in Syphilis — In the 
effort better to control syphilis in the 
United States, considerable emphasis has 
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been placed upon the necessity of ade- 
quate treatment from every patient with 
the disease. Cormia^® sounds a new note 
when he states that during the past few 
years he has observed several examples 
of a well defined overtreatment syn- 
drome occurring in patients receiving 
continued neoarsphenamine and bismuth 
which, although well known to syphilolo- 
ogists has not received recognition in 
the literature. 

This syndrome consists of symptoms 
referable to the nervous system as mani- 
fested by nervous irritability, insomnia, 
and headaches, to the gastrointestinal 
tract, as anorexia, chronic dyspepsia and 
constipation; to the respiratory system, 
as a chronic cough; and general weak- 
ness, malaise, and loss of weight. Cormia 
gives the details of 5 cases of over- 
treatment, 3 of which illustrate this 
syndrome, the fourth, lacking the syn- 
drome, has manifestations of both bis- 
muth and arsenical intolerance, and the 
fifth illustrates the influence of arsenical 
therapy in tlie production of some of the 
characteristic features 

Because of continued positive Wasser- 
niann reactions, and against the advice 
of consultants to discontinue antisyphi- 
litic treatment, the attending physicians 
continued their treatment of these pa- 
tients although there was an increasing 
symptom-complex. In a comparatively 
short time after treatments were discon- 
tinued the symptoms disappeared in each 
case Three of the 5 patients had inactive, 
latent syphilis A fourth patient devel- 
oped mucocutaneous relapse but was 
grossly overtreated with arsenic in rela- 
tively huge dosage, 0 9 Gm for a frail 
woman weighing 98 pounds. The fifth 
patient had central nervous system in- 
volvement of the paretic type which did 
not, of course, respond to standard anti- 
syphilitic treatment. 


Cormia feels that these cases exem- 
plify the current medical trend of under- 
examination and overtreatment of the 
patient with syphilis. In latent syphilis 
particularly is the fetish of treatment 
carried to undesirable lengths, he says. 
Until the practicing physician makes a 
thorough initial investigation of every 
patient with a syphilitic infection before 
treatment is begun, until he asks him- 
self what lies back of the positive Was- 
sermann and makes a creditable attempt 
to differentiate late, inactive latency from 
active visceral syphilis, such tragedies 
will continue to occur. 

Oral Treatment io£ Syphilis — In 
spite of the fact that oral treatment of 
syphilis has been repeatedly condemned, 
there are occasional attempts to revive it, 
particularly with new drugs The drug 
known as stovarsol, acetarsone or spiro- 
cid has called forth numerous conflicting 
reports, although such authorities as 
Moore, Stokes, Kemp and Poole have 
insisted that further chemical investiga- 
tion is necessary before this drug can be 
accepted in the treatment of syphilis. 
Robinson and Robinson undertook the 
problem of further evaluating the drug 
as to spirocheticidal activity', contraindi- 
cations, and advisability of its use as a 
routine therapeutic procedure It was 
discovered that Spirochaeta pallida could 
be demonstrated from surface lesions 
after the oral administration of 1 Gm of 
stovarsol or acetarsone a day for 3 days 
and it required at least 2 Gm. of this 
drug in 1 dose to cause disappearance of 
spirocheta pallida from surface lesions 
within 24 hours In only 4 of 25 patients 
with early syphilis did the serologic tests 
for syphilis become negative The num- 
ber of reactions of the authors series was 
unusually high. Of 32 patients, 4 had 
dermatoses; 4 had diarrhea; 3 had an 
elevated icteric index; 1 patient had a 
severe gastrointestinal reaction with nau- 
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sea and vomiting and inability to retain 
the drug. In all, 37.5 per cent developed 
more or less severe reactions. 

The authors concluded that the drug 
is a dangerous one and is contraindicated 
in the treatment of syphilis, especially as 
a self-medication. 

Treatment-resistant Syphilis — The 

problem of treatment-resistant syphilis 
seems to be ever present and from the 
German and French literature one gains 
the impression that resistance to treat- 
ment IS increasing Beerman reviewed 
the subject thoroughly m 1936 and 
grouped the numerous factors concerned 
as involving the host, the spirochete or 
the drug, either singly or through an 
interaction of 2 or more factors. The 
most commonly cited host factors are 
malnutrition, poor health, endocrine dis- 
turbances, hepatic insufficiency, failure 
of the cellular mechanism of the blood 
and faulty drug metabolism and intoler- 
ance to treatment In a study of this 
problem, Beckh and Kulchar-^ found 
little evidence that specific host factors 
are jinmanly concerned in the produc- 
tion of treatment resistance Likewise 
treatment refractories could not be as- 
cribed to infection witli a treatment re- 
sistant strain of S pirochacta pallida 
Treatment resistance was observed to 
occur witli much greater frequency in 
fiatients treated bv the “combined’’ (si- 
multaneous, concurrent, continuous) sys- 
tem of theiapv than in patients receiving 
the “alternating” tyjie of treatment It 
Is suggested that the high incidence of 
treatment resistance observed among pa- 
tients receiving the “combined” type of 
therapy is due to prolonged underdosage 
with the arsphenamines 

In the management of the treatment- 
refractory patient, continuance of the 
same treatment is relatively ineffective. 
Intensification of treatment or change of 
drug or both is more frequently success- 


ful In patients refractory to these meas- 
ures fever therapy is often effective. 

Dangers of Arsenical Therapy in 
Syphilitic Pregnant Women — criti- 
cal analysis by Ingraham^ ^ of the medical 
handling of the 42 cases of maternal 
death following antisyphilitic therapy 
during pregnancy reveals many interest- 
ing facts. 

Statistics taken over a 5-year period 
in a large general hospital where the 
general principles involved in the teach- 
ings of the Co-operative Clinical Group 
on the management of syphilis in preg- 
nancy are rigidly adhered to would indi- 
cate that under certain circumstances or 
with certain classes of patients during 
pregnancy there is a markedly greater in- 
cidence of treatment reactions than with 
other reported groups. 

That this higher incidence of treatment 
reactions is not a peculiarity of the insti- 
tution from which this series emanates 
is suggested by the 7 maternal deaths 
from antisyphilitic therapy reported from 
6 different sources to the Committee on 
Maternal Welfare of the Philadelphia 
County Medical Society since 1931. 

An analysis of the statistics pertaining 
to the 35 additional deaths collected from 
the literature indicates that the pregnant 
woman is not exempt from any of the 
severer types of treatment reaction, hem- 
orrhagic encephalitis, acute circulatory 
collapse, damage to the liver, arsjihena- 
mme dermatitis, and aplastic anemia, all 
liaving occurred with fatal termination. 
There is, moreover, evidence to indicate 
that antisyphilitic therapy may aggravate 
an already existing toxemia or precipi- 
tate an incipient one. 

This presentation is not intended m 
any way to depreciate the value of ante- 
partum antisyphilitic therapy in protect- 
ing the unborn child i/i utero. All the 
authoritative literature indicates that at 
present the treatment of infected preg- 
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nant women forms one of the best imag- 
inable fields of preventive medicine. 

The added impetus of the public health 
movement for control of venereal disease, 
and especially the attention directed to- 
ward syphilis in pregnancy by the nu- 
merous state antepartum and premarital 
Wassermann laws under discussion, will 
tend, of necessity, for a time at least, to 
direct the treatment of many syphilitic 
pregnant women away from the medical 
specialists in this field. While it is un- 
doubtedly true that, with a rare degree 
of intuitiveness, individualization and at- 
tention to detail such as may be expected 
from the expert, it is possible safely to 
treat syphilitic pregnant women with 
arsenicals, the facts contained in this 
study would seem to suggest that it is 
hardly proper to state that these women 
tolerate such therapy as well as or better 
than average. 

The fact that these unfortunate symp- 
toms have tended to occur among young 
patients with early or symptomless syph- 
ilis indicates that even with such patients, 
who if not pregnant would be expected to 
tolerate active therapy well, it is advis- 
able to administer arsenical treatment 
cautiously, starting with small doses and 
gradually increasing them Moreover, 
since for the pregnant woman the drug 
is ordinarily not curative but prophylac- 
tic for her child, it would possibly be 
advisable to give more consideration to 
adeciuate preparatory heavy metal ther- 
apy before commencing actne arsenical 
treatment, e\en though one is confronted 
with an early infection in late pregnancy. 

In addition, the question is raised as 
to whether active arsenical therajiy is 
indicated at all during pregnancy unless 
there is reasonable assurance that the 
prospective infant has a strong chance of 
being diseased 

Moore^- discusses Ingraham’s paper 
in an editorial, and states that the choice 


of material has led Ingraham into an 
important statistical error which mate- 
rially affects the validity of his conclu- 
sions, and questions the validity of a 
number of his statements. The subject 
is an interesting and important one and 
worthy of further research. 

Hepatic Reactions to Treatment 
for Syphilis (Jaundice) — Lane^*^ pre- 
sents a detailed discussion of the various 
factors which may be involved in the 
development of jaundice in 100 patients 
with syphilis under antisyphilitic treat- 
ment In his summary and conclusions, 
he says . 

‘*One hundred cases of jaundice occurring 
in the course of antisyphilitic treatment have 
been reviewed 

‘"Syphilis alone seems a relatively rare 
causative factor. 

“Arsenic alone, except in cases of sensi- 
tivity to arsenic or of variance in the hepa- 
totoxicity of the preparation, does not account 
for the disease in many cases One cannot 
escape the impression, however, that it has 
some effect in the majority of cases 

“Bismuth, with treatment in 60 per cent of 
cases in this senes interrupted by jaundice 
during the course of bismuth medication, ap- 
pears to participate to a greater degree than 
IS usually accepted 

“Three cases of 2 attacks of jaundice are 
reported 

“Eleven cases in -which jaundice occurred 
during tryparsamide treatment are mentioned 

“Three deaths occurred, 2 from cirrhosis 

“Bismuth and arsenical therapy in conjunc- 
tion with some mild infection can exaggerate 
the damage inflicted by Spirochaeta pallida 
on hepatic cells and produce jaundice as a 
complication of therap> 

In keeping with Lane’s properly con- 
servative conclusions regarding his ex- 
perience, the complete lack of under- 
standing of the etiology and pathogenesis 
of so-called postarsphenamine jaundice 
IS w^ell brought out in the discussion 
w’hich followed the presentation of the 
paper before the sixty-first annual meet- 
ing of the American Dermatological 
Association. 
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O'Leary said : believe that a dis- 

cussion of postarsphenamine jaundice 
would be incomplete if one failed to men- 
tion the fact that jaundice which appears 
in a patient who has received treatment 
for syphilis may be in no way related to 
the syphilis or to the treatment. Extra- 
hepatic factors . . . must be borne m 
mind, as well as arsenic, syphilis or some 
other infectious agent, as the cause of the 
icterus." 

In discussing the treatment of post- 
arsphenamine jaundice, Soffer^^ offered 
the following conclusions : 

1 When the clinical and experimental data 
presented in the literature concerning the treat- 
ment of arsphenamine jaundice are analyzed, 
one IS impressed with the fact that a high 
carbohydrate diet is well accepted as an impor- 
tant therapeutic measure (Stokes states that 
a diet “high in proteins and fats and low in 
carbohydrates” is valuable, not m the hepatic 
accidents as such, but m the prevention of 
cutaneous irritability In hepatic accidents he 
favors a high carbohydrate diet ) 

2. Such diets should consist of 400 to 600 
Gm of carbohydrates per day divided into S 
or 6 feedings 

3 Those carbohydrate foods should be em- 
ployed which are made up essentially of fruc- 
tose and gluctjsc, since these sugars are most 
readily converted into glycogen by the li\er 
Thus, cane sugar, which is hydrolyzed into 
glucose, honey, whicli is mostly glucose and 
fructose, and fiuit juices are most desirable 

4 Wlicre the amount of carbohydrate taken 
orally is inadeciuate, diets should be supple- 
mented by' a constant intrav'enous drip of 5 
per cent glucose 

5 Insulin should be employed only’ when 
glycosuria is manifested 

6 The Use of cholagogues and choleretics 
in the treatment of arsphenamine jaundice is 
an unsound form of therapy. 
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THERAPEUTICS 

By Henry F. Page, A.B., M.D., and Malcolm W. Miller, A.B., M.D. 


AGETARSONE 
Effective therapy, for any disease, de- 
pends on numerous factors, the most 
important of which are : ( 1 ) Efficiency of 
the therapeutic agent; (2) ease of admin- 
istration; (3) co-operation of the patient, 
or the patient’s family, with the physi- 
cian ; (4) a low degree of toxicity 
In the search for satisfactory drugs to 
combat syphilis, acetarsone has recently 
shared the spotlight. This preparation, 
given by mouth, has been used rather 
extensively in the treatment of congenital 
syphilis 

Pillsbury and Perlman^ have recently 
published an excellent review of acetar- 
sone therapy, in which they indicate 
that the preparation possesses undoubted 
value, is not without danger, and war- 
rants further extensive investigation 
Optimum dosage has not definitely 
been established, but the above investiga- 
tors indicate that doses, somewhat below 
the usually recommended levels, are pref- 
erable 

Although the action of acetarsone is 
less rapid than that of arsphenamme. it 
is, nevertheless, an active antisv ])hihtic 
agent when given by mouth For patients 
under 6 months its effect, in reversing 
the Wassermann and Kalin reaction of 
the blood, has been onl} moderatelv sat- 
isfactory. For patients o\er this age. it 
has been as good as standard prepara- 
tions. 

The incidence of all reactions in Pills- 
bury’s series has been 10 7 per cent, that 
of serious reactions, jiarticularly nephri- 
tis, 4 6 per cent. Nejihritic reactions, 
occurring suddenly and insidiously, are 
the greatest single drawback to acetar- 
sone therapy The administration of the 
drug should not be resumed after such a 


reaction. In general, the occurrence of 
gastrointestinal and dermatitic reactions 
does not contraindicate further acetarsone 
therapy. 

Acetarsone is probably not adminis- 
tered as directed to patients treated at 
home. The incidence of reactions among 
patients treated under controlled condi- 
tions in the hospital is reported by Pills- 
bury and Perlman to be 4 times that 
observed among outpatients. Regularity 
of attendance apparently is not increased 
by oral therapy as compared to inj ection. 

The effect of acetarsone in arresting 
congenital syphilis is inferior to that of 
arsphenamme and bismuth preparations. 
The incidence of reactions is high; ace- 
tarsone cannot be controlled by experi- 
mental studies of spirocheticidal action 
and toxicity in animals, and administra- 
tion to outpatients is not assured. 


ADENINE SULFATE 

The successful use of adenine sulfate 
in granulocytopenia following surgical 
sepsis was reported by Richmond ^ The 
material was prepared by dissolving the 
salt m normal saline, 15 grains to 3 % 
ounces (1 Gin. to 100 cc ) boiling, and 
giving intravenously Two Gin v\ere 
given the first day with immediate re- 
sponse. which continued after repetition 
of the dose the ne.xt day Previously, the 
patient had not responded to liver or 
pentonucleotide 


ADRENALIN (EPINEPHRINE) 

Since the isolation of epinephrine by 
Abel, investigators have attempted to 
produce more active compounds with 
more prolonged effectiveness 
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During recent months 2 preparations 
hav^e come into being, which represent 
great strides in adrenalin therapy, par- 
ticularly in respect to their use in allergic 
conditions, such as asthma. 

The first of these preparations ^^as 
reported by Keeney, Pierce and Gay^ 
and is a suspension of powdered epineph- 
rine base in peanut oil, prepared so that 
15 minims ( 1 cc.) of oil contains %o 
gram (2 mg.) of epinephrine. 

The rationale of using this prepara- 
tion was predicated on the observation 
that oils, when given parenterally, are 
slowly absorbed, and that this circum- 
stance would permit the use of such a 
preparation in doses of 2 to 2% times 
the strength of the usual 1 : 1000 saline 
solution of epinephrine ^ Its effect dif- 
fers from ordinary solutions of adrenalin 
only in that it lasts over a longer period 
of time, reputedly 9 to 16 hours 

The dosage may be from 7% to 22 
minims ( 0 5 to 1 5 cc ) with an average 
of 15 minims (1 cc ) It is given either 
intramuscularly or subcutaneously, lieing 
somewhat less irritating In the intramus- 
cular route The administration of the 
oil ])re])aration re(|uires a clr_\ sterilized 
s_\ nnge and needle, the latter of large 
bore The solution ina\ he sufficiently 
iHiuetied In holding the vial in the hand 
for several minutes Untoward reactions 
are those ol ordinary adrenalin solutions. 

The second slowly absorbed adrenalin 
jireparation is '‘gelatm-e])inephrine mix- 
tine'' and was rejiorted l)y Spain, Strauss 
and I'uchs ’ 

dills mixture, like adrenalin m oil, is 
a 1 to 500 jireparation and possesses the 
same iinjiortant attribute of being slowly 
absorbed Roughly speaking, its action 
lasts from 8 to 12 or more hours It is 
described as being nontoxic, nonantigenic, 
and readily administered by the patient. 
This last feature is the chief advantage 
claimed over the oil preparation, in that 


it can be easily administered with the 
ordinary syringe and needle The mix- 
ture is a gel at room temperature, and at 
the lower temperature of the refrigera- 
tor (41° F. — 5° C ) in which it should 
be stored For administration, it must 
be liquefied by warming This is most 
easily accomplished by placing the vial 
m a container and covering it for a few 
minutes by hot water. The syringe is 
used while warm, and need not be dry. 

When either of these preparations is 
used in allergic individuals in place of 
the aqueous solution, a sharp reduction 
in the daily number of required doses of 
epinephrine is noted. A marked clinical 
improvement frequently results. 


AMINOPHYLLINE 

The use of aininophylhne as a diuretic 
and possible coronary dilator and myo- 
cardial stimulant has long been accepted, 
but Browm‘‘ calls attention to its use to 
reliev^e bronchial olistruction m asthma 
He uses 4 grams (0 24 Gni ) m 2^/4 
drams (lOcc ) of distilled water, normal 
saline, or dextrose Tlie inode of action 
as yet remains unexplained 


AMINOPYRINE 

This antipyretic and analgesic drug 
continues to he investigated as the pri- 
marv causative factor m many cases of 
malignant neutrojienia 

l>utt, Hoffman and SoIF have shown 
experimentally in dogs that animoi)yrine 
has a selective toxic action on bone mar- 
row The end result is one of severe 
aplasia of the bone marrow, rather than 
of hyperplasia with ''maturation arrest 
These authors further conclude that 
aminopyrme is only one of a variety of 
agents causing malignant neutropenia, 
although an important one. 
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Certainly the promiscuous use of this 
drug is to be condemned, and it should 
be prescribed with extreme caution and 
close observation, if prescribed at all. 


AMPHETAMINE SULFATE 
(BENZEDRINE SULFATE) 

The scope of this drug’s therapeutic 
usefulness is steadily widening. Its dan- 
gers have been reported as minimal and 
its margin of safety very wide 

During the past year a note of caution 
has been dropped into the medical litera- 
ture, indicating that an overindulgence 
in the drug, by a sensitive, fatigued indi- 
vidual may have disastrous results, even 
death. 

L. C Smith® reports a case of a male 
university student, aged 25, who, while 
writing an examination, began suddenly, 
to snore loudly, made “funny noises’’ and 
in a few minutes ceased to breathe. 

Autopsy revealed a congested, tense, 
liver, a dilated stomach, some congestion 
of gastric mucosa, but otherwise normal 
findings Stoniacli contents, whicli were 
large in cmantity, contained traces of 
amphetamine. The student’s roommate 
contributed the information that the pa- 
tient had been making a practice of tak- 
ing grain (5 mg ) of the drug half 
an hour before each examination Dur- 
ing the 4 days prior to his death, he had 
had aiiout 6 examinations A 25-tablet 
bottle among the patient's possessions 
contained only 10 tablets 

Four factors figure prominently in the 
student’s death They are a large meal , 
the nerrous tension of the examination, 
fatigue, and amphetamine sulfate Prob- 
ably no one of these factors would have 
caused a sudden collapse with death in a 
healthy person, such as the patient was 
It is known that severe collapse can 
occur following the use of amphetamine 


sulfate in fatigue state, so that, although 
not definite, it is probable that the drug 
contributed to the fatal collapse in this 
case. 

The primary conclusion to be drawn 
from the above report is that the promis- 
cuous use and drug store sale, without a 
prescription, of amphetamine sulfate, as 
a “pep pill,” should be discouraged. 

Good results continue to be reported 
in the use of amphetamine in chronic 
alcoholism It is suggested that the 
use of this drug may permit a sufficient 
interval of sobriety for the institution of 
the usual and more fundamental psycho- 
therapeutic methods. This interval is, 
perhaps, made possible by substituting 
the “lift” of amphetamine for the “lift” 
derived by the chronic alcoholic from his 
chosen nectar The dose of amphetamine 
in these cases varies, according to the 
individual’s susceptibility and require- 
ments, but, in general, is % grain (10 
mg ) twice daily. 

There has been some indication that 
another valuable use of this drug may 
well prove to be in the treatment of drug 
addictions, including both the barbitu- 
rates and the morphine derivatives, and 
studies of its value m these cases are 
awaited with interest. 


ANTIPNEUMOGOCGUS 

SERUM 

Although in the past }ear emphasis 
has definitely been on chemothera])y for 
pneumonia, ne\ertheless .serum therapy 
still remains the one definitely established 
method of treatment with a definitely 
known improvement m mortality Many 
favorable series of cases, covering several 
years of study, continue to be reported 
with the use of antipneumococcus serum 

Bullowa^^ summarizes the advantages and 
disadvantages of serotherapy “.\ntibody neu- 



412 


MEDICINE 


tralizes capsullar substance which either is 
already present in the body or develops during 
several days when sufficient serum is given, 

‘‘Pneumococci are not dissolved or phago- 
cyted unless they are sensitized by antibody. 
This may be autogenous or injected when 
vicariously produced in horses or rabbits 

“Pneumococci have their virulence reduced 
when grown in the presence of antibody.” 

The disadvantages are as follows : 

“Serum administered must be specific for 
the infecting type. 

“Some types, especially those which produce 
a very large amount of antibody, such as 
pneumococcus Type III, are resistant to serum 

“Serum must be given intravenously and re- 
quires devotion on the part of the physician 

“Though unfavorable reactions may be fore- 
stalled, there is always the possibility of 
anaphylaxis, thermal reactions and serum sick- 
ness 

“Serum therapy is expensive ” 

Horn^- summarizes 245 cases of lobar 
pneumonia with a mortality of 3.6 per 
cent — Type I. In all his serum-treated 
cases, the death rate is 3 3 per cent 
Serum sickness was observed in only 12 
cases. 

Finland and lirowid'^ in 459 cases of 
T\pe I had a mortality of 19 per cent 
and m 385 controls a mortality of 40 per 
cent They came to the conclusion that 
T}pc r antipneumococcus serums pro- 
duced in both hor^es and rabbits were 
potent and effective and that there was 
inMilficient data to indicate an\' superior- 
ity of the 1 <)\er tlie other 

Jn «i similar btudy of Type If, Type 
\, and Type \dl pneunionias, these 
same authors^^ found m 141 serum- 
treated cases of Type II pneumococcus 
pneumonia a mortality of 19 per cent. 
The death rate among 64 contemporane- 
ous nontreated serum cases was 64 per 
cent. The untoward reactions to serum 
injections were more frequent in Type II 
cases than in Type I cases. Concentrated 
rabbit serums were used in the treatment 
of patients, including 4 with bacteremia. 


None of these patients died. They there- 
fore concluded that the high potency of 
these Type 11 rabbit serums may prove 
to be preferable to horse serums in the 
treatment of pneumococcus Type II, In 
81 cases of Type V, and 9 cases of Type 
VII pneumococcus pneumonia, they had 
equally favorable results 

Volini and Levitt^ ^ used concentrated 
rabbit serum in 153 cases of all types. 
They found the mortality was 4 times 
less than in the nonserum-treated cases. 
They noted that sensitivity to the thera- 
peutic rabbit serum is rarely encountered, 
being remarkably free from immediate 
reactions and producing a relatively small 
percentage of thermal and delayed serum 
reactions. It lent itself to the concen- 
trated single dose administration which 
saves much time and probably enhances 
its therapeutic efficiency 

Barry Wood^^ ran a series of 50 pa- 
tients treated with concentrated rabbit 
serum Eight patients with Type 3 pmu- 
monia died, the serum seeming to be 
relatively ineffective in this type For 
the remaining 42 patients, the fatality 
rate was 14 3 per cent, although 26 per 
cent of the patients had bacteremia snd 
a like number had multilobar consoli- 
dation 

Edwards, Hoagland and Thompson^'^ 
introduced an nitracutaneous test with 
type specific pneumococeic polysaccha- 
ride as a guide m serum therapy Tn 
114 cases of lobar pneumonia caused by 
Types 1, 2, 5, 7, 8, or 14, type specific 
aiitipneumucoccus rabbit serum w^as used 
The reaction of the patient to iiitracu- 
taneous tests with the t}pe of specific 
polysaccharide from the capsule of a 
homologous type of pneumococcus was 
determined before, during, and after the 
administration of the serum In 110 of 
the patients there was a negative reaction 
to the test, indicating a low content of 
circulating antibody before serum was 
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given. The test proved to be a valuable 
aid in the more accurate estimation and 
control of the optimum dose of serum 
necessary for the successful treatment of 
the patient. In 35 cases, daily skin tests 
with the polysaccharide were performed 
until the patient was discharged from the 
hospital. In 12 of these cases, the re- 
action became negative before the pa- 
tients were discharged and in 23 it 
remained positive. In some cases without 
complications a positive reaction to the 
skin test at the time of admission on the 
sixth and seventh days of the pneumonir 
enabled them to withhold treatment, with 
the assurance of the presence of sufficient 
antibodies to cause a crisis with favor- 
able outcome They conclude that the 
polysaccharide is a valuable although not 
infallible means for measuring the serum 
required for treatment in a given case of 
pneumococcic pneumonia. 


ATROPINE METHYLNITRATE 
(EUMYDRINE) 

Dobbs reports a senes of 20 infants 
with pyloric stenosis treated with atro- 
pine methylnitrate (eumydrine). Sixteen 
of these were cured, 3 were operated on 
successfully after eumjdrine had failed 
to relieve the vomiting, and 1 died dur- 
ing treatment Diagnosis was made on a 
Upical histori — visible peristalsis and a 
palpable pyloric tumor. Dehydration and 
alkalosis were relieved by the subcutane- 
ous injection of normal saline before 
eumydrine was administered and were 
continued as long as daily fluid intake 
was insufficient Gradually increasing 
doses of 1 to 10,000 solution of eumydrine 
were given 20 minutes before each feed- 
ing, beginning with 15 minims (1 cc.) 
and reaching 1 to 1% drams (4 to 6 
cc.) each feeding Gradually increasing 
amounts of either breast or bottle milk 


were given after an initial starvation of 
12 to 18 hours, and an initial, and there- 
after daily, stomach washout was given 
until the residue became negligible. In- 
fants were discharged as soon as vomit- 
ing was controlled and treatment was 
thereafter continued in the home. Eumy- 
drine was discontinued after gradual di- 
minution of the dose from 12 to 16 
weeks, depending on response to the 
drug. Transient flushing in 1 case re- 
ceiving 8 cc. of eumydrine per dose was 
the only observed symptom of atropine- 
like poisoning. 


BISMUTH 

The treatment of syphilis would un- 
doubtedly be facilitated by the discovery 
of a bismuth preparation which is effec- 
tive when taken by mouth. 

Recently, work has been reported on the 
use of sobisminol mass This substance 
is given in capsules, each containing 3 
grains (0.2 Gm ) of sodium bismuthate, 
6 grains (0 4 Gm ) of triisopropanola- 
mine and 1% grains (0.1 Gm ) each of 
propylene glycol and ethyl alcohol The 
bismuth content of each capsule is 2% 
grains (0 15 Gm ). 

The prescribed dosage averages 1 to 
2 capsules 3 times daily Larger doses 
are sometimes given, but Meininger and 
Barnett^*^ report 2 capsules 3 times daily 
as the apparent optimal dose. 

The.se authors report that “sobisminol 
mass is well tolerated when taken by 
mouth in therapeutically effective doses. 
It produces rapid involution of lesions 
in early and benign late syphilis and 
causes the disappearance of spirochetes 
from the surface lesions of early syphilis. 
It appears to reduce the incidence of 
involvement of the nervous system but 
does not prevent a clinical or serologic 
relapse when substituted for intramuscu- 
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lar bismuth m the treatment of early 
syphilis. It is a valuable addition to anti- 
syphilitic therapy and certainly deserves 
further clinical trial.’* 

Toxic reactions are apparently not fre- 
quent or marked. They include : Bismuth 
line; stomatitis, nausea and vomiting, 
anorexia, diarrhea, urinary frequency, 
ptyalism and parotitis, and esophageal 
spasm. 

Scholtz, McEachern and Wood^^ con- 
firm the studies of Meininger and Bar- 
nett^^ and further conclude that ‘‘our 
material does not allow us to say that 
sobismmol mass (orally) can be substi- 
tuted for other forms of bismuth in the 
routine treatment of early syphilis. All 
circumstantial evidence points to the fact 
that subisminol mass (orally) will do 
whatever any other bismuth prepara- 
tion will do, but the ultimate proof lies m 
a treated senes observed for several 
years.” 

Oral therapv has the disadvantage that 
its efficiency depends on the intelligence 
and honesty of tlie patient (patients are 
frecjuentlv lax and dishonest to their own 
disadvantage ) 

If ora! bismuth therapv receives ap- 
proval, great care must lie exercised in 
the control of its distribution “Self 
medication of s}]^hilis is vvorse than no 
medication ” 


BLOOD BANK 

In the [last vear, the blood bank idea 
has been received more and more en- 
thusiastically both at home and abroad, 
but, as yet, no final decision has been 
reached as to its final status. Kolmer^^ 
points out certain differences, such as : 

(1) While sodium citrate is slightly anti- 
complenientary, the complement of citrated 
human blood kept at 39 to 43° F (4 to 6° C ) 
was well preserved for periods up to 14 to 16 
days 


(2) The bactericidal activity of normal ci- 
trated blood kept at 39 to 43° F. (4 to 6° C ) 
for .S', aureus, Beta hemolytic streptococcus, 
and B coh decreased after 7 to 21 days preser- 
vation. 

(3) The phagocytic activity of the neu- 
trophils of preserved citrated human blood was 
definitely reduced within 72 hours after collec- 
tion of blood, becoming markedly so, on, or 
about, the fifth day. 

(4) The erythrocytes of preserved citrated 
human blood kept at 39 to 43° C (4 to 6° C ) 
showed evidences of swelling and dehemo- 
globinization as early as 48 hours after collec- 
tion, with progressive degenerative changes up 
to 14 days, when at least 30 per cent were 
shadows, swollen and fragile, 

(5) The neutrophils of preserved citrated 
human blood kept at 39 to 43° F. (4 to 6° C ) 
showed evidences of disintegration with reduc- 
tion in numbers as early as 24 hours after 
collection. 

(6) The platelets showed distinct clumping 
immediately, and 24 hours after collection, with 
evidences of deterioration in the latter At the 
end of 48 hours, they became scarce and after 
5 days, only blue chromatin masses remained 

Therefore, the author believes that ci- 
trated human blood preserved at 39"^ to 
43° F (4° to 6° C ) may be useful in the 
treatment of acute liemorrhage and sliock, 
for the purpose of restoration of vol- 
ume, but IS inadvisable for the treatment 
of anemias, blood dyscrasias, or infec- 
tions 

Relk, Henry and Rosenstein-- noted 
similar changes, that is, an increase in 
the fragility of the red cells, disintegra- 
tion of the granulocytes, and impairment 
of the ])roperties of coagulation, all ])ro- 
gressive In 400 consecutive transfusions 
with stored blood, jaundice, or hemo- 
globinuria, although of a harmless char- 
acter were observed 7 times. 


CALCIUM (AS A SYNERGIST 
WITH DIGITALIS) 

The use of calcium salts in conjunc- 
tion with digitalis has long been con- 
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demned because of reputed increase in 
toxicity of each, due to a synergistic ac- 
tion of the 2 drugs. 

Smith, Winkler and Hoff^^ have indi- 
cated, as a result of careful animal ex- 
perimentation, that the lethal effects of 
calcium and digitalis are neither syner- 
gistic nor even completely additive. 

It is further probable that the findings 
of potentiation reported in the literature 
are due to 2 factors : ( 1 ) Sudden death 
from ventricular fibrillation produced by 
calcium at unusually low levels, which 
occasionally occurs in normal animals; 
and (2) the fact that half the acute fatal 
dose of digitalis may kill, within an hour 
or more, approximately half the animals 
to which it is given. 

A lack of additive effect or of poten- 
tiation does not, however, mean the ad- 
ministration of calcium chloride to digi- 
talized patients or to any patient is an 
entirely safe procedure Calcium chloride 
alone, given intravenously to normal ani- 
mals, is a toxic drug. Its administration 
to a patient whose failing circulatory 
system has already occasioned the use of 
digitalis is probably more dangerous than 
its administration to other patients, since 
calcium, like digitalis, has been .shown 
to produce death by circulatory failure. 

Smith, Winkler and Hoff-^ suggest 
that the danger of injecting calcium into 
the digitalized patient is simply that of 
injecting calcium into any patient with 
cardiac disease, and that this, in turn, 
probably involves only some intensifica- 
tion of the danger involved m injecting 
calcium intravenously into a healthy sub- 
ject Their experiments further indicate 
that whatever danger is involved m the 
intravenous use of calcium can be mini- 
mized by very slow injection of the salts, 
so that the local concentration in the 
heart never attains an unsafe level. 
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CARBON TETRACHLORIDE 

Smetana-^ reports 3 cases of carbon 
tetrachloride poisoning. In addition to 
hepatic damage, he demonstrated that 
carbon tetrachloride causes alarming 
renal symptoms, such as oliguria or 
anuria, nitrogen retention, and subse- 
quent hypertension The urine may con- 
tain albumin, white blood cells, red blood 
cells, casts and bile. The anatomic basis 
for the clinical renal symptoms is nephro- 
sis, characterized by distention of the 
spaces of Bowman with albuminous pre- 
cipitate with swelling of the lining cells, 
swelling and vacuolation of the cells of 
the proximal convoluted tubules, degen- 
eration, and necrosis of the cells of the 
distal convoluted tubules and those of the 
loop of Henle, with desquamation, and 
by the presence of granular hyalin and 
cellular casts in the tubules with plug- 
ging of their lumens. 


CEVITAMIC ACID 

The chief contribution to therapy with 
cevitamic acid, during the past year, has 
been the demonstration that intramuscu- 
lar injection of the monoethanolamine 
salt of this acid is extremely efficacious 
111 patients exhibiting \itamin C defi- 
ciency 

In certain patients who cannot toler- 
ate cevitamic acid by mouth, or in whom 
gastric anacidity or the presence of patho- 
logic changes in the bowel leads to de- 
struction or poor absorption of the vita- 
min, the parenteral administration of 
vitamin C is an established clinical neces- 
sity 

It has been shown that the intramus- 
cular injection of the monoethanolamine 
salt of cevitamic acid, in average daily 
doses of ly^ grains (100 mg,), is effec- 
tive in patients with marked vitamin C 
deprivation, and causes no immediate, or 
delayed, local or systemic reaction. 
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GHAULMOOGRA OIL 

Stanley^® reports 50 ambulatory cases 
of atrophic, hypertrophic, and mixed ar- 
thritis treated with intramuscular chaul- 
moogra oil. Graduated doses of from 
IS to 75 minims (1 to 5 cc.) of the 
crude chaulmoogra oil mixture were 
given. Often no relief was experienced 
until after as many as 25 injections, 
but a definite response was obtained in 
some cases after 3 injections. Continuity 
of treatment is imperative. The most 
satisfactory results were obtained with 
acute and subacute types of arthritis. 
In the presence of complete ankylosis, 
the prognosis is distinctly unfavorable 
No exact statistical or clinical evaluation, 
however, is presented. 


COBRA VENOM 

Because the care of the patient with 
ad\ anced cancer, or other incurable pain- 
ful states, is such a perplexing problem, 
particularly for patients who cannot af- 
ford institutional care, or for whom 
opportunities to obtain it are lacking, the 
use of cobra venom has been suggested 
as a more ideal treatment than tlie ad- 
ministration of opiates every 3 or 4 
hours. 

The use of this substance has been de- 
scribed by Rutherford 

It is said that after saturation is ob- 
tained, the action of venom lasts 2, 3, 
and sometimes 4 da>s Apparently the 
action of cobra venom is one of central 
analgesia, and may be likened to the 
action of digitalis, in that the patient 
undergoes a period of saturation for 3 
to 6 days During this period of time, 
the patient is given intramuscularly an 
initial daily dose of 7% minims (0 5 cc.) 
or 2 mouse units, and subsequent daily 
doses of 15 minims (1.0 cc.), or 5 mouse 


units, until saturation is reached, as de- 
termined by clinical relief of pain. After 
this, the maintenance dose is dictated by 
the physiological needs of the patient; 
that is, the amount and character of the 
pain Occasionally some supplementary, 
quick action, analgesics are necessary. 

To date, there has been no evidence of 
addiction or of increased tolerance to this 
substance, and, in the dosage advised, no 
undue toxicity. 


COLLOIDAL ALUMINUM 
HYDROXIDE 

A gastric antacid is a chemical sub- 
stance introduced into the stomach for 
the purpose of lowering the hydrogen 
ion concentration, or acidity, of the gas- 
tric contents. Such antacids are in com- 
mon use in medical practice, mostly m 
the treatment of peptic ulcer. Unexpected 
difficulties are often encountered in the 
use of antacids to lower gastric acidity, 
because no antacid has yet been found 
which will simply neutralize acid without 
exhibiting additional pharmacologic ac- 
tion 

On the basis of its merits and freedom 
from the undesirable qualities of most 
antacids, it seems justified to .state that 
colloidal aluminum hydroxide is the most 
satisfactory antacid thus far employed 
Constipation, which is usually easily con- 
trolled, is the only objection to the use 
of this substance which has thus far been 
mentioned. 

Colloidal aluminum hydroxide is a 
white, gelatinous substance, mildly astrin- 
gent and nonirritating. It is amphoteric, 
with a p'H of 6.9 ; hence it may be admin- 
istered continuously without danger of 
alkalosis. The preparation contains about 
5 per cent aluminum hydroxide and 0 6 
per cent sodium chloride; the remainder 
is water. 
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Methods of administration vary.^^ The 
substance may be diluted to 25 per cent 
and continuously instilled into the stom- 
ach through a nasogastric tube at the 
rate of 15 drops per minute, both day 
and night, for 10 days, after which it is 
administered orally. 

It is perhaps more frequently given by 
the oral route in doses of about 1 ounce 
(30 cc.) of a 25 per cent suspension in 
water at intervals of 1 hour up to 3 or 
4 times daily This method usually fol- 
lows the tube method in acute cases, and 
in cases requiring less drastic measures, 
may be used alone. 

It is suggested that this drug is par- 
ticularly advantageous in cases which do 
not respond well to the usual medical 
treatment because of hypersecretion or 
night secretion, in cases complicated by 
nephrolithioses, and in patients who de- 
velop alkalosis while receiving alkaline 
powder 


CX)LLOIDAL CALOMEL 
OINTMENT 

Cornbleet, Slepyan and Ebert^^ intro- 
duced the new colloidal ointment They 
developed calomel in which the particles 
are small- — 0 5 micron in diameter This 
calomel in aqueous suspension with gela- 
tin was incorporated into the ointment 
base, and the new colloidal ointment 
produced an inhibitory ring from 3 to 6 
times as broad as did the official calomel 
ointment Its greatest therapeutic value 
was in impetigo contagiosa, clearing the 
eruption in an average of one-third to 
one-half the time required by ointments 
of ammoniated mercury Seborrheic ec- 
zema behind the ears, which is often 
quite resistant to treatment, was favor- 
ably influenced by applications of col- 
loidal calomel ointment It improved leg 
ulcers aggravated or continued by a sec- 
ondary pyogenic infection. 


GONVALLAN 

Convallaria majolis, or lily-of-the-val- 
ley, has been known for many years 
as a cardiac tonic and diuretic. How- 
ever, convallaria has played a very small 
role in the therapy of cardiac disease 
because the preparations available have 
not been standardized, and are often 
inert. 

Marvin and White showed that the 
activity of convallaria is due to certain 
glucosides which resemble digitalis. W. 
Kasser isolated a crystalline glucoside 
of convallaria by extraction with chloro- 
form and named it convallatoxin. An 
assay of this substance showed that it 
contained 3 million frog doses per gram. 
Straub described an extract prepared by 
testing an aqueous solution of conval- 
laria wnth colloidal iron hydroxide and 
concentrating the filtrate to a powder. 
This extract he named '"convallan.^" 
Straub’s convallan w^as found to consist 
of 20 per cent convallatoxin and 80 per 
cent ^'convallamarin complex.'^ Physio- 
logic assays showed that convallan con- 
tained 4000 to 8000 frog doses per gram. 

Von Bergmann studied the pharma- 
cologic properties of convallan and found 
that its activity, as measured in frog 
doses, showed that it stood between 
digitalm and strophanthin in therapeutic 
effect, but was much less toxic than 
either 

These findings w'ere confirmed by 
Buttner, wdio found from his clinical 
studied that the minimum effective dose 
was 3000 frog units, that the maximum 
dose which could be employed w’as 20,- 
000 units, and that doses of 12,000 frog 
units may be administered daily with 
safety Buttner also found that conval- 
lan had little, if any, cumulative action, 
and that it may be given before or after 
digitalization with complete safety. 
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Buttner also noted that the pharma- 
cologic action of convallan in large doses 
was essentially the same as that of digi- 
talis and strophanthin. However, small 
doses produced a remarkable diuretic 
effect without causing heart block or 
increasing the degree of an already exist- 
ing block. 

This interesting observation suggested, 
to Major and Leger,®^ its use in patients 
suffering from cardiac failure associated 
with varying degrees of heart block. 
The dosage employed in their cases was 
determined by the pharmacologic effect 
obtained in the individual patients, and 
averaged 2000 to 3000 frog doses daily. 

The impression of these authors is 
that convallan can be employed, often 
with much benefit, in cases of heart 
block, or bundle branch block with 
cardiac failure in which the adminis- 
tration of digitalis is not advisable 


DESOXY-CORTICOSTERONE 

ACETATE 

Cleghorn, Fowler and Wenzel®® report 
the Use of desoxy-corticosterone acetate 
m 9 cases of Addison’s disease and in 
all, there nas undoubted clinical im- 
pro\C‘inent They summarized the pa- 
tients as ha\ing increased sense of well 
being on deso.v) -corticosterone acetate. 
Blood jiressure and blood findings were 
restored approximately to normal It 
has a definite advantage in that it can 
be given in small injections and is less 
painful than cortin. Because of the slow 
rate of absorption in the oily solution 
in which it is contained, it is of little 
use in times of severe crisis and with 
severe vascular collapse They note that 
cases of local reaction with fever, fol- 
lowing the use of desoxy-corticosterone 
acetate in oil, have been reported, but 
in their opinion this was due to acci- 


dental subcutaneous injection. They also 
note that there is some evidence that 
it does not provide complete replacement 
therapy. 

Thorn®^ in an editorial in the Annals 
of Internal Medicine mentions that pro- 
longed hormone therapy may be obtained 
by planting subcutaneously tablets of 
crystalline desoxy-corticosterone acetate 
in patients with Addison’s disease. The 
hard tablets, being only slightly water 
soluble, are absorbed slowly and pro- 
vide a supply of hormone for several 
months. 


DIGITALIS 

One of the not uncommon questions 
which arises, in the treatment of cardiac 
diseases, is that dealing with the use of 
digitalis in patients with pre-existing 
heart block. 

Blumgart and Altschull®^ have made 
a very helpful survey in this respect 

Nineteen patients ranging in age from 
15 to 72 years were studied. Congestive 
heart failure was present in almost all 
subjects. In 3, a varying 2 to 1 and 1 to 
1 relationship between auricular and 
ventricular contractions existed In most 
of the patients prolongation of the P-R 
interval was due to coronary sclerosis; 
in the others, rheumatic heart disease 
was present. 

A standardized preparation of digi- 
talis was administered in doses calcu- 
lated on the basis of body weight ; m 
accord with general practice, somewhat 
less than the full Eggleston dosage was 
administered. 

The results demonstrate that digitalis 
in doses sufficient to induce therapeutic 
effects may be given to patients with 
partial heart block without causing in- 
terference with the orderly passage of 
impulses from the auricles to the ven- 
tricles. The dosages employed were 
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those usually employed in treating pa- 
tients with congestive failure in the hos- 
pital; the adequacy of tlie amounts used 
was indicated by the therapeutic re- 
sponse. 

The results of this study show that 
while digitalis and organic heart disease 
each result in interference with auriculo- 
ventricular conduction, these factors do 
not reinforce each other and their 
simultaneous presence does not lead to 
an additive effect. 

W^hen doses m therapeutic amounts, 
as in this study, are utilized, the pres- 
ence of partial heart block does not con- 
stitute a contraindication to the use of 
digitalis. 


DIHYDROTACHYSTEROL 

Rose and Sunderman^® report on 5 
cases of parathyroid deficiency follow- 
ing thyroidectomy, treated with dihydro- 
tachysterol They found it to be highly 
effective in increasing the concentration 
of serum calcium and in relieving the 
symptoms of parathyroid deficiency 
Also, excessive doses were capable of 
producing hypercalcemia with toxic 
symptoms. The authors note that the 
diffusable and the nondiffusable frac- 
tions of the serum calcium share about 
equally in the rise in concentration of 
total serum calcium following dihydro- 
tachysterol. 

Hurxthal and Claiborne^'t used dihy- 
drotachysterol (A T. 10) in 6 case.s 
of tetany with good results The initial 
dosage ranged from 3 to 5 drams ( 12 
to 20 cc ) and reduced to 15 to 45 
minims (1 to 3 cc.) daily. Pnncipall> 
because of the expense, the authors 
recommend using calcium lactate alone 
in the milder cases 

Probably dihydrotachysterol acts by 
increasing the absorption of calcium 
from the enteric tract But Greene and 


Swanson^® point out it also increases 
the urinary excretion of phosphorus, as 
does parathormone. Hence the dosage 
can be kept down with a diet high in 
in calcium and low in phosphorus. This 
best can be achieved by prescribing a 
low calcium, phosphorus diet supple- 
mented by calcium salts. 


DILATIN (EPANUTIN, SODIUM 
DIPHANYL HYDANTOINATE) 

This drug has been investigated par- 
ticularly for its value in epilepsy, by 
Davidson and Sutherland,®^ in Eng- 
land, and Kimball and Horan, in this 
country. 

The experience of these authors in- 
dicates that the drug is undoubtedly 1 
of the most potent anticonvulsants thus 
far used. Its use is greatest in the 
younger and better preserved patients 
because of its toxic effects, particularly 
on individuals after the fourth decade. 

The average dose employed is about 
% grain (0 04 Gm.) daily. Toxic effects 
include headache, giddiness, nausea, an- 
orexia, and ataxia and skin rashes 

The outstanding favorable results of 
the use of this drug are, in most cases, 
a definite improvement in mental facul- 
ties, lack of hypnosis, and its anticon- 
vulsant effects. 


ESTROGEN 

That most difficult problem of chronic 
pruritis vulvae associated with leuko- 
plakic and kraurotic changes of the la- 
bial skin is attacked anew by Ke- 
vorkian. He thoroughly cleans the 
vulva and epipubic and perineal skin, 
and then thoroughly massages with 
“estradiol” in sesame oil. “Estradiol” 
is estrogenic material in lanolin salve — 
15 minims (1 cc.) (60,000 international 
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units) is used for each inunction at 
2- to 6-day intervals. Excellent results 
were reported in a group of 4 cases. 


GENOSCOPOLAMINE 
The use of genoscopolamine in park- 
insonism is described by Scharf and 
Manong.^2 Apparently, genoscopolamine 
possesses the properties of the alkaloid 
from which it is derived, but is much 
less toxic The authors tested it on 22 
cases of parkinsonism of long standing. 
The patients were gradually withdrawn 
from their former medication and then 
genoscopolamine m the form of granules 
was administered Each granule \vas 
equivalent to %2o grain (0.5 mg.). The 
usual optimum dose proved to be around 
2 granules 3 times daily. A striking 
change was the disappearance of the 
toxic symptoms of atropine and hyoscine 
such as flushed hot faces, dry throats, 
blurred vihion, dizziness, nausea, an- 
orexia, tachycardia, and restlessness. 
Genoscopolamine does not benefit ar- 
teriosclerotic parkinsonism 


GOLD 

Gold is again suggested as a thera- 
peutic weapon m selected cases of ar- 
thritis 

Stnder, Traeger and Kelly^^ have 
reported a series of ICX) cases, which 
tlic} sunimanze as follows : 

“I. Gold may be given as gold sodium 
thiosulfate (sanochrysm) intravenously, 
or sulfydr_\l gold naphthyl trisulfo- 
carbonium (aurocein) intramuscularl) . 
without serious permanent injury in the 
great majority of patients, if reasonable 
precautions are observed These precau- 
tions include careful selection of pa- 
tients, small initial doses and gradual 
increase in dosage, and constant vigil- 
ance for evidences of toxicity 


“ 2 . In the rheumatoid group, 24 out 
of 50 patients (48 per cent) showed 
definite clinical improvement according 
to our criteria. In the osteo-arthritic 
group, 9 out of 20 patients (45 per cent) 
improved, while in the mixed group, 
8 of 22 patients (26 per cent) showed 
improvement. Of the entire group there- 
fore 41 per cent showed some degree of 
clinical improvement following gold salt 
therapy. The criteria for improvement 
are discussed. Our percentages of suc- 
cessful results in cases refractory to 
usual methods of treatment were not as 
good as those reported by European 
workers, but their series included early 
and untreated cases of arthritis, many 
of which might have been cured by 
other methods of treatment. 

“3. We feel that our clinical results 
would have been better had larger doses 
been employed, or had we used one of 
the stronger salts, but toxic reactions 
would have been more numerous and 
more alarming. 

“4 In the present status of our 
knowledge, gold salt therapy appears 
to be too dangerous for general use 
It should be undertaken only when the 
case is refractory to the usual forms of 
treatment The risk involved should be 
explained to the patient before treat- 
ment IS instituted ” 


GUANIDINE HYDRO- 
CHLORIDE 

Minot, Dodd and Riven^^ report 5 cases 
of myasthenia gravis to whom guani- 
dine hydrochloride was administered 
with favorable results In several of 
these the beneficial effects of prostig- 
mine was beginning to wane The drug 
can be used either alone or to enhance 
the effect of prostigmine It can be ad- 
ministered by mouth or intravenously. 
The authors used a 2 per cent solution 
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in normal saline for intravenous use 
and Ms grain per pound (10 mg. per 
kg.) of body weight was found to be 
safe and adequate dosage. They found 
a marked and sustained improvement 
in muscular function in their 5 cases. 
Gastrointestinal symptoms are apt to 
appear and can be controlled somewhat 
by atropine, but the authors recommend 
that the dosage be temporarily reduced 
or withheld. A definite, adequate ex- 
planation of its function cannot be pro- 
mulgated. 


HEPARIN 

Heparin, first isolated in 1916, has 
finally been purified sufficiently to be 
used intravenously. Sappington'*-'’ re- 
ports using it in 40 transfusions as the 
anticoagulant It was used in 2 ways, 
first in vitro to heparinize the drawn 
blood of the donor. Second, in vivo to 
heparinize the donor by intravenous in- 
jection. Seventeen transfusions were 
given by the former method, 23 by the 
latter. From 20 to 75 and even 150 mg. 
of heparin were added directly without 
ill effect. The donor’s dose was usually 
1 mg. per kilogram or about 1.5 cc. of 
the 5 per cent solution injected intrave- 
nousl)'. Withdrawal of the donor’s blood 
was begun 7 to 8 minutes after in- 
jection. No sequelae were noted. The 
only objection is the larger needle re- 
quired, the smaller needles clotting after 
300 cc are administered Perhaps the 
therapeutic effect of heparin may be of 
advantage in postoperative transfusions. 

The mortality rate in mesenteric 
thrombosis is 85 to 95 per cent. But 
Murray and MacKenzie"^® in 6 cases 
with resection followed by treatment 
with heparin found no further throm- 
bosis or gangrene. 

The outlook of proven, established 
cases of subacute bacterial endocarditis 


has heretofore been hopeless. Appar- 
ently the infection persists because the 
constant deposition of platelets and 
fibrin on the vegetation exceeds the 
rate at which the vegetation on the 
valve can be sterilized. Kelson and 
White administered a combination of 
sulfapyridine and heparin to 6 cases. 
They added a 10 cc. vial of heparin ( 10,- 
000 units) to 500 cc. of physiological 
saline and gave as uninterrupted drip 
day and night for 14 days. Two of 
their patients were only able to take 
the heparin for IM hours because of 
untoward reactions. Two others could 
continue the infusion only 2 to 3 days 
because of fatal course of disease. Three 
were able to take the heparin for over 
a week and displayed striking improve- 
ment, being free from evidence of dis- 
ease for 19 days. 8 days or 4 weeks. 
Friedman, Hamburger and Katz'^s also 
administered heparin to a case which 
terminated fatally. Although cognizant 
of the many theoretical dangers, espe- 
cially hemorrhage in a hemorrhagic dis- 
ease, the authors still feel further trial 
is warranted. 


HYDROXYETHYLAPO- 

GUPREINE 

Among chemotherapeutic weapons, 
found to be useful in combating pneu- 
monia, is found the above drug, which 
has been investigated by Maclachlan, 
Johnston, Brachen and Crum.^>* 

These authors report that ( 1 ) tlie 
mortality figure in pneumococcic pneu- 
monia in adults was greatly reduced in 
those cases receiving hydroxyelhylapo- 
cupreme, (2) in comparing the mortal- 
ity figures of their chemically treated 
cases, which were, of course, smaller in 
number, with the serum treated cases m 
Pittsburgh for the same types of pneu- 
monia, during the same period of time. 
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almost identical results were observed; 
(3) the drug showed no evidence of dis- 
turbing vision. 

Hydroxyethylapocupreine dihydro- 
chloride was given in capsules by mouth, 
15 grains (1 Gm.) every 3 hours day 
and night for 3 to 5 days. In some pa- 
tients, it produced nausea and occasion- 
ally vomiting. However, in only a few 
cases was it necessary to discontinue the 
chemical for this reason. It may be that 
in the future the base or another salt will 
be used by mouth instead of the dihydro- 
chloride. For intravenous use a mono- 
hydrochloride solution is given, each 1 % 
ounces (SO cc.) containing 15 grains 
(1 Gm.) and this is injected into the 
vein every 3 hours. The intravenous 
solution is given slowly, from 7 to 10 
minutes being taken for 50 cc. At this 
rate, there have been no reactions If 
given rapidly, a weak rapid pulse may 
be noted with some fall in blood pres- 
sure. The authors have seen very few 
reactions of this kind and feel fairly cer- 
tain that their cause is carelessness due 
to speed in the injection of the chemical 
Thrombosis of veins at the point of in- 
jection does occur at times, especially if 
the veins are difficult to enter, but is less 
with the monochloride than with the 
dihydrochloride. 


INSULIN 

Crystalline Insulin 

Since the introduction of insulin spe- 
cially prepared from zinc insulin crys- 
tals there has been some confusion re- 
garding its rapidity and duration of 
action Marble and Vartiainen®® and 
Richette and Wilder®^ made detailed 
studies comparing crystalline and amor- 
phous (unmodified) insulin. Their con- 
clusions were similar, that is the action 
of the 2 insulins is almost identical, both 


being rapid although the crystalline may 
be a trifle prolonged. Since it is advis- 
able to reduce the number of insulin 
injections to a minimum, crystalline in- 
sulin for quick action and protamine zinc 
insulin for delayed action would appear 
to be the 2 insulins of choice. 

Protamine Zinc Insulin 

One theoretical criticism of prolonged 
use of protamine zinc insulin is the fre- 
quency of postprandial glycosuria. Ra- 
binowitch,®^ using a carefully controlled 
series of cases followed with plasma 
cholesterols, came to the conclusion that 
the postprandial glycosuria in diabetes 
treated with protamine zinc insulin, 
when associated with a normal blood 
sugar in the fasting state, is not harmful. 
MosenthaF^ followed 114 diabetics who 
had been taking protamine zinc insulin 
for over 6 months and found only 4 fail- 
ures. The incidence of acidosis and coma 
was less frequent, and with discretion in 
the dosage hypoglycemic attacks were no 
more frequent. Pollack and Dolger®^ 
summarize the advantages of protamine 
zinc insulin as follows ; ( 1) Single injec- 
tion daily for patients, (2) complete 
elimination of transient ketonuna , (3) 
closer approximation to the normal car- 
bohydrate metabolism, (4) decrease in 
the incidence of hypoglycemic episodes; 
(5) valuable as a supplementary agent 
in coma therapy ; ( 6 ) improvement m 
postoperative control of diabetic pa- 
tients, (7) obviate the absolute neces- 
sity of multi-feeding schedules, yet per- 
mits optional midnight snacks. 


MALNUTRITION 

Another favorable report of the use 
of insulin in nondiabetic nutrition was 
presented by Blotner^® who followed 100 
cases for from 1 to 8 years after the 
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insulin was discontinued. The average 
dose was 10 units 3 times daily about 
20 to 30 minutes before eating. The 
period of treatment ranged from 3 weeks 
to 4 months. The usual gain in weight 
was 3 to 4 pounds for several weeks and 
then decreasing amounts thereafter. Fi- 
nally the weight remained stationary. 
The average gain was 15 lb Biopsy 
showed the gain to be due to increased 
depth of subcutaneous fat. 

Insulin has been used for nearly every 
condition existent by 1 person or an- 
other. Its use as an external dressing 
has been mentioned several times. Hun- 
ter®® puts this gently to rest with a series 
of 10 cases — concluding that insulin is 
no more satisfactory as an external 
dressing than a similar solution of tricre- 
sol containing no insulin 


IRON 

Bethe, Gardiner and MacKinnon®'^ 
point out that in 158 pregnancies a true 
anemia occurred in 54 per cent They 
ascribe this to a deficiency or impaired 
utilization of iron. Hemoglobin values 
below 10 Gm per 100 cc. are never 
physiological and a low color index indi- 
cates a lack of available iron A red 
count below 3,500,000 would suggest a 
co-existmg protein deficiency. The au- 
thors recommend inorganic ferrous com- 
pounds as the most effective and least 
irritating, and suggest they be used 
throughout pregnancy In the treatment 
of its more severe macrocytic anemia a 
diet containing 1 5 Gm. of protein per 
kilo is suggested 


MALE SEX HORMONE 
The many conflicting reports on the 
male sex hormone makes a more exact 


definition of its clinical use desirable. 
One must remember that there are 2 
types of hormone therapy now available 
in hypofunction of the tests (1) stimu- 
lation with gonadotrophic material and 
(2) substitution therapy with male sex 
hormone. In clinical work the propionic 
acid ester of testosterone (testosterone 
propionate) is being used. Thompson 
and Heckel®® outline its present status 
as follows. (1) Testosterone propionate 
is an important therapeutic agent; (2) 
its administration represents primary 
substitution therapy, in contrast to stim- 
ulation therapy with gonadotrophic mate- 
rial , (3) its use is indicated in conditions 
in which the testis is incapable of re- 
sponding to stimulation; (4) its most 
important application is in the treatment 
of castrated and eunuchoid persons ; (5) 
it may cause a marked reduction in the 
number of spermatozoa in normal men. 
For the reason it is contraindicated when 
the testis is capable of normal function 
and it is probably of no value in the 
treatment of sterility, (6) although it is 
as effective as the gonadotrophic factor of 
pregnancy urine in undescended testis, 
treatment with the latter is to be pre- 
ferred because of possible injury to the 
testis with male sex hormone ; ( 7 ) it 
does not appear to be effective in the 
treatment of benign prostatic hypertro- 
phy; (8) in the treatment of impotence 
it is indicated only in those cases in 
which the natural production of male 
sex hormone is deficient; (9) its value 
in reviving the sexual, mental, and phys- 
ical vigor of old men is still to be deter- 
mined. 


MAPHARSEN 

Rein and Wise®^ present a study based 
on 2342 injections of 113 patients. They 
found that the majority of patients in 
this series tolerated mapharsen therapy 
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well and presented no serious untoward 
reactions. Among the 113 patients, 16 
had mild gastrointestinal reactions such 
as nausea, 1 1 had nausea and vomiting, 

4 complained of mild headaches and 
attacks of dizziness, 3 had pruntis, and 
1 developed herpes simplex. Of these 
113 patients, 10 had similar reactions 
with other arsenical preparations, 15 
developed the more serious delayed re- 
actions, 2 had chills and fever, 4 devel- 
oped generalized erythematous eruptions, 

5 had an exacerbation of a pre-existing 
dermatitis, 2 developed fixed eruptions, 1 
complained of precordial pain, 1 devel- 
oped albuminuria Mapharsen had to be 
discontinued for a short time in some of 
these cases. In 3 cases it had to be 
stopped entirely. The authors concluded 
that mapharsen is therapeutically ade- 
quate to control early infectious syphilis, 
producing rapid sterilization of active 
reactions. Also, that the majority of 
syphilitic patients treated by physicians 
in private practice are in the latent asymp- 
tomatic stage Mapliarsen possessing rela- 
tively lower toxicity is preferable m such 
cases to other drugs which have a greater 
tendency to produce untoward reactions 


METRAZOL 

Cohen'*^ reports the outcome after 6 
montlis in 146 schizophrenic patients in 
whom daily treatment with metrazol had 
been carried out. It was found that the 
stability of the therapeutic effect as com- 
pared 1 month and 6 months after cessa- 
tion of treatment depended largely on 
whether full remission had occurred For 
those patients who had achieved full 
remission, 89 per cent remained in this 
fortunate state after 6 months On the 
other hand, of those patients who had 
shown much or slight improvement after 
1 month, only 30 per cent retained the 


improvement after 6 months. The con- 
clusion may therefore be drawn that any- 
thing short of a full remission must be 
considered pessimistically so far as this 
therapy is concerned. 

Bennett®^ presents a follow-up report 
of metrazol convulsive shock therapy in 
61 depressives and 9 manic cases. Of 61 
depressed patients, 28 obtained a full 
remission lasting from 3 to 18 months, 
32 obtained a social recovery, and 7 
relapsed Four of these were improved 
again in a second course of treatment, 1 
remained unimproved, and 1 committed 
suicide. Fifty-seven of the 61 patients 
obtained rapid improvement with termi- 
nation of the depression by metrazol 
shock therapy. Over 50 per cent of 
these patients were past 45 years, and 
42 per cent were past 55, the oldest 
was 68. 

Four of the 9 manic states obtained a 
full remission lasting from 3 to 18 
months, 4 obtained a social remission, 
and 2 relapsed The average number of 
shocks given every 2 to 3 days for the 
depressives was 67, witli an average 
period of 3 weeks under treatment. The 
average number of treatments for the 
manics was 4 The average duration, 
16% days The author concludes that 
convulsive shock therapy in spite of cer- 
tain hazards is an indicated therapy in 
chronic depressive and manic affective 
states 


NEOPRONTOSIL 

Compounds of the sulfamido type con- 
tinue to share the limelight in medical 
therapeutics. During the past year neo- 
prontosil has been advanced by Brown, 
Herrell and Bargen®^ as a therapeutic 
weapon in the treatment of chronic ulcer- 
ative colitis. 

Neoprontosil was chosen for use in 
these cases because of its relative lack of 
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toxicity. Although minor degrees of ma- 
laise, fatigue, and headache were noted 
at times during the treatment, the symp- 
toms were never of a degree sufficient to 
necessitate withdrawal of the drug and 
but rarely were of a nature requiring a 
reduction of the prescribed doses There 
is occasionally some tendency to local 
irritation of the bowel, cramps, and diar- 
rhea may occur at times when large 
amounts of the drug are given, for in- 
stance, amounts in excess of 82 grains 
(5 5 Gm ) daily. It is felt that an ex- 
planation for this irritation rests on the 
probability that the bowel is receiving 
larger amounts of the drug than it is able 
to absorb and that some local irritation is 
thereby produced. 

The average dose was 82 grams (5 5 
Gm ) daily, but was varied according to 
the reactivity of the patients. 

It appears that slightly over 40 per 
cent of the patients treated obtained 
excellent results, another 30 or more per 
cent obtained fair results, and the rest 
poor 

The authors express themselves as 
being exceedingly anxious not to create 
the impression that neoprontosil is a spe- 
cific remedy for chronic ulcerative colitis 
However, it is reasonable to deduce from 
the results herein reported that the use 
of this drug and the comparatively en- 
couraging clinical responses amply jus- 
tify the use of neoprontosil (oral) m the 
treatment of chronic ulcerative colitis 


NOVOCAIN 

Novocain has many uses. One of the 
most recently described is its use in 
thrombophlebitis 

The symptoms of thrombophlebitis 
probably result from arteriospasm, set up 
by a vasomotor reflex originating in the 
thrombosed venous segment. By block- 


ing the sympathetic ganglia with novo- 
cain, this reflex can be broken. 

Usually, within 24 hours after the 
treatment, the temperature declines gen- 
erally reaching normal within 72 to 96 
hours The swelling of the extremity 
begins to diminish within 24 to 48 hours 
and usually within 7 to 10 days has dis- 
appeared completely. In over 50 per 
cent of the cases the extremity has re- 
turned to normal size within 4 days after 
the beginning of treatment. In contra- 
distinction to the usual 6 to 8 weeks of 
bed rest, there is a convalescence of but 2 
weeks, every patient being able to walk 
out of the hospital within or shortly after 
thta period of time 

Lumbar, cervicodorsal, and stellate 
ganglia can all be readily injected with a 
simple technic. Most instances of throm- 
bophlebitis occur in the lower extremity, 
hence the lumbar ganglia are more fre- 
quently blocked 

Technic of Injection of Lumbar 
Ganglia — Skin wheals are raised with 1 
per cent novocain at points approxi- 
mately 2 to 2% fingerbreadths lateral to 
the upper part of the spinal process of 
the first to fourth lumbar vertebra. These 
points are directly over the transverse 
processes of the corresponding vertebra. 
A 20- or 22-gauge needle 8 to 10 cm. 
in length is used. The needles are in- 
serted vertically through each wheal until 
the transverse process of the correspond- 
ing vertebra is reached, a distance of 4 
to 5 cm The direction is then changed 
slightly either superiorly or inferiorly 
and is pointed slightly toward the mid- 
line The needle is then inserted for 
another 2^ fingerbreadths so that the 
point impinges against the anterolateral 
surface of the body of the vertebra Five 
cc. of 1 per cent novocain are injected. 
Before injection, aspiration should be 
done to avoid injection into a blood ves- 
sel In a few minutes after a satisfactory 
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injection, the extremity on this side be- 
comes warm and dry. 

Very similar technics are used for 
injecting cervicodorsal and stellate gan- 
glia. 


OXYGEN 

Of the many uses of oxygen, attention 
recently has been called to 2 which are 
of utmost importance. The first of these 
is the use of 95 to 98 per cent oxygen in 
the treatment of abdominal distention 
and certain other conditions, and is re- 
ported by Congdon and Burgess.®'* 

This method depends on the fact that 
the inhalation of almost pure oxygen so 
reduces the nitrogen content of the alve- 
olar air that nitrogen passes from the 
blood plasma into the alveoli, and that 
the reduction of nitrogen tension in the 
plasma, which results, causes in turn a 
passage of nitrogen into the blood from 
any area in whicli nitrogen is trapped, as 
in small bowel distention or m subcu- 
taneous emphysema It has previously 
been demonstrated that the gas in dis- 
tention of the intestine consists princi- 
pally of either nitrogen or hydrogen ; in 
most cases, the former Furthermore, 
Fine and his colleagues showed that air 
injected subcutaneously soon loses its 
o.xvgen content, nitrogen remaining They 
demonstrated in exiienmeiital animals 
that absorption of this nitrogen can be 
accomplished hy the inhalation of 95 per 
cent ux_\gen. Clinically they ajiphed the 
method to patients with gaseous abdom- 
inal distention, and also to those with 
distention of the cerebral ventricles with 
air resulting from the making of enceph- 
alograms , they have reported consider- 
able success in the control of these con- 
ditions 

In the work of Congdon and Burgess, 
40 cases of abdominal distention and 3 
cases of subcutaneous emphysema treated 


with 95 to 98 per cent oxygen are re- 
ported. Of the patients with abdominal 
distention, 25 were strikingly benefited, 5 
questionably benefited and 10 uninflu- 
enced. Of those with emphysema, all 
had satisfactory results. Following en- 
cephalography, the routine use of the 
method has appeared to prevent severe 
headaches. 

These authors point out that when 
this treatment is used, it should be con- 
sidered as an emergency measure to be 
applied only when simple means fail, 
because there is ample evidence to indi- 
cate that exposure to such concentrations 
of oxygen may be harmful. 

Alvarez®® has reported rather marked 
success in relieving migraine headaches 
by having patients inhale 100 per cent 
oxygen for brief periods, through the 
medium of the new B L. B. inhalation 
apparatus devised by Boothby, Lovelace 
and Bulbulian His series is small, but 
so striking that it seemed worth while 
to place the method before the profession 
at large. 


PAPAVERINE 

Muhnas, Shulman and Mufson®® 
studied the effect of pajiaveniie on 5 pa- 
tients with Raynaud’s disease. They gave 
papaverine hydrochloride intravenously 
in doses of from 1 to 2 grains (65 to 
130 mg ) 3 tunes a week, usually liefore 
and after histamine lontojihoresis These 
large doses of papaverine seemed to de- 
press somewhat tlie sensonum of the 
patients but never to such an extent that 
they could not carry on immediately after 
the injection At no tune was there any 
evidence of desire for the drug other 
than for the relief it afforded the symp- 
toms. After a week or 2 of treatment, 
the condition would improve sufficiently 
so that need of relief was not so obvious 
to the patient 
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PENTONUGLEOTIDE 

In an analysis of 390 cases of agranu- 
locytic angina, Jackson and Tighe®'^ have 
concluded that pentonucleotide therapy, 
in doses of at least 1 % ounces (40 cc.) 
daily, is the most promising form of 
specific therapy in this disease. 

They further point out that neither 
transfusions nor x-ray therapy seemed to 
alter the mortality rate. Treatment by 
yellow bone marrow extract, leukoc5d:ic 
cream or adenine sulfate has not been 
widely enough reported upon to permit 
any accurate conclusions as to their 
worth. Because of the low mortality in 
the cases so far reported, these latter 
measures deserve further trial 


PENTOTHAL SODIUM 

Ruth, Tovell, Milligan and Charleroy'^'^ 
made a critical survey of pentothal so- 
dium They emphasize that the contra- 
indications are specific. It should rarely 
be used for patients under 15 years of 
age. Cardiac dysfunction to the point of 
dyspnea, varicosities central to the point 
of injection, manipulations disturbing 
pharyngeal and laryngeal reflexes, a defi- 
nite deviation from normal in the oxygen 
carrying capacity of the blood, and gross 
hepatic damage are all recognized con- 
traindications The authors emphasize 
that special care should be taken to main- 
tain an efficient air way and one should 
always be prepared to administer oxygen 
by inhalation if necessary. The maximal 
dose of 15 grains (1 Gm ) rarely needs 
to be exceeded It should be adminis- 
tered by a competent anesthetist In their 
hands the drug produces satisfactory re- 
sults No postoperative pulmonary com- 
plications w’ere encountered and no op- 
erative fatalities occurred 

Weinstein*^^ describes the use of pen- 
tothal sodium rectally in 164 cases The 


dosage used was 15 grains (1 Gm.) for 
each 50 lbs. (22.7 kg.) of body weight. 
Technic consisted of dissolving the re- 
quired amount of pentothal sodium in 1 
ounce of distilled water and instilling it 
into the rectum by syringe through a 
catheter or by the gravity method with a 
funnel. Complete absence of excitement, 
increased relaxation, and a minimum 
need for a supplementary anesthetic were 
noted Short basal anesthesia is secured 
with no depression of the blood pressure 
and only slight depression or not change 
in the respiration. The recovery is rapid 
without excitement and the patients have 
a complete absence of disagreeable symp- 
toms. There was no mortality. 

Bourne and Pauly'^® used pentothal in 
60 cases and thioethamyl (the sulfur sub- 
stitution of amytal) in 40 cases of labor. 
They found that the degree of analgesia 
was fairly good following the administra- 
tion of pentothal and only moderately 
good after thioethamyl. Amnesia was 
not nearly bu marked as one would like 
with either drug. No harmful effect.b 
w'ere noted in the mothers or babies 


POTASSIUM CHLORIDE 

K.xcellent clinical results in the treat- 
ment of urticaria and hay fever b> the 
administration of potassium salts by 
moutli have been reported by Rusk and 
Kenamore'^^ and by Bloom This ther- 
apy IS apparently based on the pharma- 
cologic Similarities of potassnim and 
adrenalin and on D’Silvos’ diseuvery that 
the injection of adrenalin in animals is 
attended In a ri.se in the serum potassium 
due to the liberation of potassium from 
the liver 

Harley, of London, reports a series 
of cases including hay fever, allergic rhi- 
nitis, asthma, urticaria, and eczema, in 
w'hich he used oral potassium chloride 
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His conclusions were in accord with the 
general impression, “Oral potassium chlo- 
ride therapy, in the dosage employed, 
failed to produce a significant degree of 
improvement in a group of 43 allergic 
patients.” 


PROSTIGMIN 

\hets and Schwab”^^ treated 44 cases 
of myasthenia gravis in a period of 2% 
years with prostigmin bromide taken 
by mouth and supplemented with ephed- 
rine sulfate, potassium chloride, and oc- 
casionally guanidine. Guanidine increased 
the effectiveness of prostigmin in 8 of 
25 cases In 4, the results were good 
Seventeen other patients, however, failed 
to respond to guanidine. Of 15 patients 
using potassium chloride with prostig- 
niin, there was a decided benefit in 10 
\'ltamm and endocrine treatments were 
not helpful With the oral prostigmin, 
large doses of the drug were necessary 
in the severe cases — from 10 to 20 pills 
of ^'4 grain flS mg ) each daily Others 
reipiired only small doses, % grain (7 5 
rng ). spaced videly through the day 
Once the dosage was regulated, no change 
was necessary for months and no in- 
creased tolerance or disagreeable effect 
from the accumulation of the drug was 
obseiwed Of the 44 jiatients treated in 
this way, 3] ha\e taken the drug for 
more than 1 year and 9 for more than 2 
_\ears There have been only 5 deaths, 
and in 7 cases there were complete re- 
missions. The authors conclude that oral 
prostigmin bromide supplemented as 
above is now the most efficient form of 
treatment for myasthenia gravis avail- 
able 


QUININE 

Quinine has been suggested by Has- 
sin’"^ for use in dystonia musculorum 
deformans He reported observations on 


several cases of this disease and con- 
cluded briefly: “The muscular restless- 
ness in dystonia musculorum deformans 
is, as in Thomson’s disease (myatonia 
congenita), probably a disturbance of 
the muscle tone. Like myatonia congen- 
ita, dystonia markedly improves with 
quinine therapy. Large doses should be 
given, if possible; they are of decided 
benefit even in cases of so-called spas- 
modic torticollis, which is also known as 
torsion spasm (a partial manifestation of 
dystonia).” Doses up to 30 grains (2 
Gm ) per day are suggested 


QUINIDINE 

Considerable variance of opinion exists 
regarding the advisability of attempting 
to restore normal cardiac rhythm by the 
administration of quinidine in cases of 
auricular fibrillation Smith and Boland'^® 
present a paper based on the results 
obtained in 41 consecutive cases of auric- 
ular fibrillation In most cases, 5 grains 
(03 Gm. ) of quinidine were adminis- 
tered every 3 hour.s and %o or %() grain 
(1 5 or 2 mg ) of strychnine sulfate was 
administered 3 times a day The total 
amount of quinidine that was adminis- 
tered varied between 10 grains and 2620 
grains (0 6 and 169 8 Gm ) before nor- 
mal cardiac rhythm was established Nau- 
sea. vomiting, diarrhea, weakness, and 
palpitation developed in 9 per cent of the 
cases In no case did embolism or arterial 
occlusion occur while the patient was 
being treated. Sudden death occurred in 
3 cases Normal cardiac rhythm was re- 
established in 80 per cent of the cases 
The authors believe that quinidine is 
especially indicated when the patients 
are young persons who have idiopathic 
auricular fibrillation but who do not have 
any other evidence of heart disease. The 
patients of the next group who should 
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receive quinidine are those who have a 
minimal amount of heart disease and 
who have auricular fibrillation only a 
short time Quinidine should be admin- 
istered in cases in which auricular fibril- 
lation is due to hyperthyroidism but not 
associated with any significant evidence 
of any organic heart disease. The great- 
est danger m giving quinidine is the pos- 
sible occurrence of sudden death. In 
well selected cases, the danger appears 
slight. 

Weisman'^® reports favorable clinical 
experience with some 200 cases of auric- 
ular fibrillation treated at the University 
of Minnesota They believe that quini- 
dine should be given in small doses to 
start with — about 1% grains (0.1 Gm.) 
and then increased daily and very slowly. 
Patients should be thoroughly digitalized 
before therapy is commenced 


RHUS TOX ANTIGEN 

In September, 1938, Caulfeild’’^® re- 
ported the use of a poison ivy extract 
m oil for the .specific diagnosis and 
treatment of ivy poisoning This series, 
vihile brief, gave some encouraging re- 
sults, which he summarizes as follows : 

“1 The extract from the poison ivy 
jilant, termed ‘rholigen,’ suitably diluted 
for patch testing, has been found of value 
in the differential diagnosis of dermatitis 
regarded as possibly due to contact with 
poison ivy 

“2 Observations have been presented 
in support of the conclusion that the in- 
tramuscular iniection of this extract in 
increasing amount.s active!)' influences the 
severity and duration of an attack of poi- 
son ivy dermatitis 

“3. Following an adequate series of 
intramuscular injections of this extract 
all individuals susceptible to poison ivy- 
dermatitis have shown a greatly reduced 


(with a questionable reservation in 1 
case ) or even a negative quantitative 
patch test. 

“4. Practical clinical results, based 
upon re-exposure to the same environ- 
ment have confirmed the theoretical con- 
clusion that a satisfactorily reduced quan- 
titative patch test coincides with clinical 
immunity to ordinary contact with this 
weed.” 

The extracts commonly used in work 
of this kind are dilutions of 1 to 10,000 
and 1 to 1000 The dosage is not fixed 
but is graded according to the patient’s 
reactions to the patch test itself and intra- 
muscular injection for therapy. 

Recently Zisserman and Birch,®® work- 
ing with a group of Boy Scouts in Phila- 
delphia, and using similar extracts, re- 
ported less favorably. 

They pointed out that “the massive 
standard dose method of rapid prophy- 
laxis for poison ivy dermatitis is not gen- 
erally beneficial and actually makes many 
patients more susceptible Its routine 
use is contraindicated ” 

They further point out that although 
there may be some therapeutic benefit 
from rhus extract given intramuscularly 
during an attack of poison ivy, the prob- 
lem requires further study with suitable 
control ; benefits are by no means always 
obtained 


STAPHYLOCOCCIC ANTI- 
SERUM TYPE A 

One of the most baffling conditions 
requiring active therapy is staphy-lococcal 
septicemia. Among the therapeutic weap- 
ons designed to combat this condition is 
a rabbit serum rejiorted favorably, but 
conservatively, b) 1. .\ Jnhanelle 

This investigator has divided staphylo- 
cocci into 2 great groups, called Types 
A and B The differentiation of the types 
■was establi.shed primarily by immunolog- 



430 


MEDiaNE 


ical and chemical differences between the 
intracellular polysaccharides extracted 
from the respective organisms, and sec- 
ondarily by the biological distinction that 
Type A strains are derived from patho- 
genic conditions, while Type B strains 
are apparently saprophytic. 

It is difficult to standardize such treat- 
ment But, in general, using the serum 
prepared according to the method re- 
ported in Julianelle’s paper, the method 
of treatment was briefly as follows : One 
cc. of antiserum in 10 cc of saline is in- 
jected intravenously as a test dose If 
within an hour no significant changes oc- 
cur in blood pressure (reduction of 15 
mm. or more) and respiration (IS beats 
or more per minute), 50 cc of serum 
diluted in saline may be given intra- 
venously, the Injection being made slowly, 
with adrenalin ready for immediate use 
if indicated The treatment from then on 
Is based on the clinical signs and the rec- 
ord of blood cultures Injections may be 
repeated once or twice daily with 25 or 
50 cc quantities, and the injections con- 
tinued as long as the clinical indications 
dem.ind additional serum 

Julianelle®^ reported 71 patients with 
^tapll\ lococcal septicemia from organisms 
of the abo\e tipe All were treated with 
Tvfie A anti.serum and \vhate\er supple- 
mentary measures were indicated (c (j , 
surgical drainage, blood transfu-sions, 
etc ) The untoward reactions ascribable 
to the serum were mild, and m 4 patients 
the treatment was follow^ed by serum 
sickness Of these patients, 7 recovered 
and 10 died. 

STROPHANTHIN 

Careful observation of toxicity and 
clinical value of strophanthin was made 
by Brams, et with the following 

conclusions : 


1. Single intravenous injections of 
Kso or Yso grain (0.5 or 0.75 mg.) of 
strophanthin K in normal persons failed 
to produce significant clinical or electro- 
cardiographic evidence of toxicity 

2. Similar absence of toxicity was 
noted after )4oo or ^20 grain (0 3 or 
0.5 mg.) in patients with severe cardiac 
failure, the majority of whom also had 
hypertension and regular rhythm. 

3. Continued injections of 34oo grain 
(0 3 mg ) daily for as long as 24 days 
consecutively also failed to produce clin- 
ical or electrocardiographic evidence of 
toxicity in patients with cardiac failure. 

4. Accessory measures, such as seda- 
tion or diuretics, were sometimes neces- 
sary as with digitalis 

5. The therapeutic results of stro- 
phanthin seemed comparable in every 
way to those obtained by adequate digi- 
talization when digitalis is given orally 

6. Strophantin is a safe and rapidly 
acting drug when used in projDer dosage 
and in suitable patients Its properties 
are practically those of digitalis but its 
speed of action and safety render it an 
Ideal drug in acute cardiac emergencies, 
in marked congested failure where oral 
digitalis is absorbed with some uncer- 
tainty, and in those instances where one 
wishes to try another drug wdien digitalis 
has failed 

SULFANILAMIDE 

Sulfanilamide is now rapidly finding 
its true place in the scheme of medicine 
However, it still remains the most alive 
subject in contemporary medical litera- 
ture and It would be impossible in a brief 
space to quote the innumerable articles 
on the subject The actual mechanism of 
the drug remains debatable Apparently 
it is bacteriostatic, allowing the natural 
immunity defenses of the body to act. 
King has been able to demonstrate that 
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it certainly is bacteriostatic for all types 
of beta streptococci, and that this effect 
varies directly with the concentration of 
the drug and inversely with the number 
of bacteria. Studies on toxicity are vir- 
tually meaningless because the toxicity 
varies with different species of animals. 

Agranulocytosis, at first thought to be 
a very uncommon complication, is rear- 
ing its head more frequently in case re- 
ports, at times proving fatal. Numerous 
cases of fatal hemolytic anemias likewise 
are reported. It is interesting to note the 
high incidence of syphilis as a complicat- 
ing factor in these latter cases. 

Various forms of beta streptococci in- 
fections appear to be the particular field 
of sulfanilamide. It also has proven itself 
of definite value in gonorrhea and men- 
ingococcic meningitis Gonococcal arthri- 
tis also responds, but therapy has to be 
prolonged or recurrences will occur. As a 
urinary antiseptic, it has proved efficient. 
Those cases caused by B coli and B. pro- 
Peiis respond most favorably, while no 
response at all is obtained against 5". fe- 
cal is To a lesser extent than previously, 
it continues to be used against all forms 
of infections. Scattered reports would 
indicate that it helps undulant fever, 
scarlet fever, ulcerative colitis, trachoma, 
severe corneal ulcers, and measles Effec- 
tiveness against the staphylococcus and 
pneumococcus has not been demonstrated. 
Mortality in generalized peritonitis from 
appendicitis has been markedly cut 


SULFAPYRIDINE 

Chemotherapy continues its onward 
march and in the forefront one finds 
sulfapyridine, which continues to attract 
increasing attention. The end has not 
yet been approached, and no one may 
hazard a guess as to the limits of useful- 


ness to which this compound, and its 
relatives, may be put. 

The literature is overcrowded with re- 
ports of investigators, most of whom are 
enthusiastic, some reserved, but all in- 
creasingly hopeful. Its successful use has 
been reported in trachoma,®^ gonorrhea,®'* 
staphylococcus aureus bacteremia,®® 
Friedlander’s septicemia,®® subacute bac- 
terial endocarditis (with heparin),®’’ 
granuloma venereum, cerebrospinal fe- 
ver,®® influenzal meningitis,®® pulmonary 
tuberculosis,®® and many other condi- 
tions. The most noteworthy efforts are, 
of course, in the field of the pneumonias. 

An excellent study of the use of sulfa- 
pyridine in pneumonias is presented by 
Pepper, Flippin, Schwartz and Lock- 
wood.®^ These authors treated 400 cases 
of typed pneumococcic pneumonia, ac- 
cording to the dose schedule recom- 
mended by Evans and Gaisford. An initial 
dose, by mouth, of 30 grains (2 Gm.) 
was followed by 15 grains (1 Gm.) 
every 4 hours until a total of % oz. 
(25 Gm ) had been given. Occasionally 
alteration of this schedule was required, 
but such was the average course. 

This series presents a mortality of 7 
per cent Of the 400 cases, 197 were 
caused by the first 3 types, with a mor- 
tality of 5 8 per cent in 104 cases of 
Type I pneumonia, 6 7 per cent in 30 
cases of Type II pneumonia, and 16.4 
per cent in 67 cases of Type III pneu- 
monia 

Toxic reactions noted were nausea (53 
per cent), vomiting (41 8 per cent — 36 
per cent troublesome, 5.8 per cent se- 
vere), dermatitis (0 5 per cent), acute 
hemolytic anemia (0 25 per cent), leuko- 
penia (0.5 per cent), drug fever (0 5 
per cent), and psychosis (1 per cent). 
Complications were remarkably few. 

This experience is typical of the ma- 
jority of investigators in this field, and 
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tends to indicate that sulfapyridine is an 
effective therapeutic agent in the treat- 
ment of pneumococcic pneumonia. This 
preparation undoubtedly has great poten- 
tialities in this and other fields. Only 
time will show us the limitations and 
values of such a great chemotherapeutic 
agent. 


TETANUS TOXOID, ALUM 
PRECIPITATED REFINED 

This substance is of particular value 
in the immunization of allergic subjects 
against tetanus This was ably demon- 
strated by Gold.^^ 

The results of these investigations in- 
dicate that allergic subjects can be im- 
munized safely against tetanus by means 
of 2 injections of 15 minims (1 cc ) 
each of alum precipitated toxoid, given 
90 days apart The response of allergic 
individuals to such a basic course of 
immunization is the same as that elicited 
in nonallergic persons 

If an injury occurs during the interval 
of tune that elapses between the injec- 
tion of the 2 doses of toxoid and for a 
week or 2 following the second dose, 
one must resort to the prophylactic injec- 
tion of 1500 units of tetanus antitoxin 
for protection against tetanus 

The antitoxin protection that devel- 
ops m allergic subjects following the 
basic course of immunization is variable 
m duration as in nonallergic individuals 
This necessitates the injection of a third 
or “repeat” dose of alum precipitated 
toxoid (15 minims — 1 cc.) upon the 
occurrence of an injury This will bring 
the antitoxin content of the blood up to 
a protective level One-tenth of a unit 
or more of tetanus antitoxin can be dem- 
onstrated in the blood in 4 to 5 days fol- 
lowing the “repeat” injection of toxoid. 


THYROID EXTRACT 

Aisner and Dorsey®^ report an inter- 
esting case of complete heart block re- 
sulting from overdosage with thyroid 
extract. For 3 years before admission, 
the patient was taking thyroid extract 
because of obesity associated with a low 
basal metabolic rate For 5 weeks pre- 
vious to her illness, she had been taking 
4 or 5 2-grain tablets of desiccated thy- 
roid extract daily. This case represents 
an excellent illustration of what may be 
expected from the uncontrolled use of 
thyroid extract in the treatment of obesity. 
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OPHTHALMOLOGY 

By Conrad Berens, M.D., and Joshua Zuckerman, M.D. 


ANISEIKONIA 

Aniseikonia may result from ani- 
sometropia, the wearing of glasses of 
different magnifying power for each eye, 
and from asymmetric convergence, ac- 
cording to W. B Lancaster. 1 Compen- 
sation for aniseikonia is limited as 
compared with amplitude of accommo- 
dation or amplitude of fusion Uncom- 
pensated aniseikonia usually results in 
suppression. 

Beneficial results have been obtained 
from eikonic lenses but some of these 
results have been attributed to sugges- 
tion or psychotherapy, and to the pro- 
duction of anisophoria resulting from 
the supposed prismatic effect More- 
over, asymmetric convergence normally 
produces greater aniseikonia (compen- 
sated by increase in the si 2 e of the image 
of the adducting eye) than many of the 
cases of aniseikonia which usually pro- 
duce sym]:)toms. 


ANTERIOR CHAMBER 
Aqueous 

From an investigation of the chemical 
equilibrium of the interstitial fluids and 
the af[ueous humor, J. D. Robertson^ 
tom hides that the aqueous is a special- 
ized fiuid produced for a specific pur- 
pose. It is not a simple protein-free 
ultrafiltrate or dialysate of the blood 
plasma 

Epithelialization 

X-ray Treatment — K. Ascher® re- 
ports that roentgen therapy resulted in 
thinning and eventual disintegration of 
an epithelial downgrowth into the ante- 
(434) 


rior chamber. Ascher applied a total of 
1800 r m 5 doses at intervals of from 
4 to 7 days. The eyeball remained 
normal. 


ASTHENOPIA 

F. C. Cordes and D. O. Harrington^ 
report 82 cases of asthenopia which were 
attributed to a deficiency of vitamin A 
as determined by the Bio-Photometer. 
It IS interesting to note that only 22 
per cent of these cases revealed a history 
of night blindness. After the daily ad- 
ministration of 30,000 units of carotene 
in oil, 79 per cent of the cases were com- 
pletely relieved, and 12 per cent were 
partially relieved from their symptoms. 
Asthenopia resulting from vitamin A 
deficiency is usually characterized by 
chronic conjunctivitis, photophobia, fa- 
tigue of the eyes, especially at night, 
difificully in reading for more than 20 
minutes (sometimes associated with mo- 
mentary blurring of vision) and headache 
after driving or after attending the 
movies 


BLEPHARITIS 

Error of Refraction — E. J. Somer- 
set^ investigated the significance of errors 
of refraction in 300 cases of chronic 
blepharitis. He found that blepharitis 
occurred as frequently in normal chil- 
dren as in those who had astigmatism 
and that in uniocular cases of astig- 
matism, blepharitis did not occur more 
frequently m the eye which was astig- 
matic. 

Treatment — Excellent results in 104 
cases of various types of blepharitis fol- 
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lowing treatment with lysozyme are re- 
ported by M. S. Natanson.® 


BRUCELLOSIS 

Ocular Complications — Four cases 
of brucellosis (undulant fever) in which 
ocular complications occurred are re- 
ported by J. GreenJ He has found that 
almost any part of the eye may be af- 
fected. A serum for the treatment of the 
acute stage and a vaccine for treatment 
of the chronic stage, have been developed. 


CHOROID 

Detachment 

Six cases of detachment of the choroid 
following cataract extraction have been 
reported by P. Bonnet and E. Grand- 
clement.8 Reattachment was sponta- 
neous. 

Melanoma 

A case of malignant melanoma of the 
choroid in a man, 26 years of age, is 
described by F. J. Pinkerton.^ When a 
posterior sclerectomy was performed to 
relieve the tension in a case of acute 
inflammatory glaucoma, the dark-red or 
black mass, which appeared in the wound, 
was found to be a melanoma. The eye 
was enucleated. Complete exenteration 
of the orbit was performed when the 
tumor recurred 11 months later. Meta- 
static involvement of the liver, 15 months 
later, resulted in death 

Metastatic Hypernephroma 

M. Fledelius^*^ reports a case of meta- 
static hypernephroma of the choroid lo- 
cated behind the ciliary body of the left 
eye. The left kidney had been removed 
7 years previously. 


CILIARY NEURALGIA 

Treatment — W. Reitsch^^ observed 
that on closure and on movement of his 
eyelids he developed a right-sided ciliary 
pain associated with an intense nasal 
catarrh and a painful spot near his right 
nasal bone at the border of the lateral 
cartilage. This neuralgia was alleviated 
by inserting larocaine sponges into the 
nose. He points out that the mucous 
membrane of the nose is supplied by the 
anterior ethmoidal nerve which is a 
branch of the ophthalmic nerve. In cases 
of ciliary neuralgia of obscure origin he 
recommends searching for sensitive areas 
in the nose and anesthetizing the mucous 
membrane of the nose even if a sensitive 
spot is not discovered. 


CONJUNCTIVA 

Burns 

Treatment — The use of transplants 
from the labial mucous membrane in 
cases of chemical bums of the eye is 
advocated by O. Thies.^^ This pro- 
cedure IS suitable for defects resulting 
from chemicals, including war gases, 
acid vapors and hydrogen sulfide. 

Phlyctenular Conjunctivitis 
According to A. L. Prigozhina^^ 
phlyctenules and fleeting nodules are 
manifestations of varjflng phases of local 
allergy, closely related to tuberculous 
allergy Inflammation and infiltration 
occur if the sensitivity is mild, and necro- 
sis if the sensitivity is severe. 

Pseudomembranous Conjunctivitis 
Treatment — K. C. Swan and J. H. 
Alleni”^ report that they obtained suc- 
cessful results in 3 cases of streptococcic 
pseudomembranous conjunctivitis by the 
oral administration of small doses of 
sulfanilamide. 
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Horsehair Sutures 

The use of horsehair sutures for clo- 
sure of the wound after the insertion of 
a glass sphere in performing the Frost- 
Lang operation is recommended by P. J. 
Hay.15 


CONTACT LENSES 

Indications — The usefulness of con- 
tact lenses not only for cosmetic but also 
for optical and occupational purposes is 
stressed by F. A Williamson-Noble 
Contact lenses are of assistance in cases 
of conical cornea, facets of the cornea, 
pemphigus, myopia, aniridia, and albin- 
ism as well as for individuals engaged 
in football, baseball, hunting or shooting 
and in occupations in which fogging by 
steam or rain may occur. 


CORNEA 
Lye Bums 

Treatment — Y D. Kaplan^' con- 
cludes from his series of cases of experi- 
mental lye burns in rabbits that profuse 
irrigation with water is the best first- 
aid treatment in these cases 

Gilding From Sanocrysine 

A. Urrets Zavaha and R Obregon 
( )livai^ have noted chrysiasis (gilding) 
of the cornea during treatment of pul- 
monary tuberculosis with sanocrysine 
The gold appeared as crvstals in and 
iie.ir Bowman’s membrane and as red- 
dish-brown particles not only m the in- 
terstitial tissue of the cornea but also 
in Descemet’s membrane. 

Filamentous Keratitis 

A case of filamentous keratitis attrib- 
uted to hypofunction of the ovaries is 
reported by L. K Krachmalnikov.^® 


Hurler’s Syndrome 

M. L. Berliner^® describes 3 cases of 
opacity of the cornea as part of the pic- 
ture of Hurler’s syndrome. A large 
head, prominent frontal bones, wide 
clavicles, kyphosis, dwarfism, deformity 
of the limbs with shortening and thick- 
ening of the long bones, widely spaced 
and irregular teeth, large and protrud- 
ing tongue, and enlargement of the liver 
and spleen characterize this syndrome. 
Histologic examination reveals infiltra- 
tion of a lipinhke substance in the tis- 
sues of the cornea, liver, spleen, lymph 
nodes, and the anterior lobe of the pitui- 
tary gland. Hurler’s syndrome differs 
from other members of the group of 
lipidoses (vis, amaurotic family idiocy 
( Tay - Sachs) , Niemann - Pick, Hans 
Schuller-Christian, and Gaucher), not 
only by the organs involved in the stor- 
age of lipin but also by the chemical na- 
ture of the lipin Biomicroscopic exami- 
nation reveals that the cornea, which 
appears milky, contains yellowish white 
deposits not only in the middle but also 
m the deeper layers of the cornea. Blood 
vessels are absent. Histologic section re- 
veals that the lipin is deposited in the 
spindle-shaped mterlamellar spaces 

Various Lesions 

Treatment — According to S. K 
Kentgens^^ local and systemic use of 
vitamin A in the form of an ointment or 
solution of cod-liver oil is of assistance 
m the treatment of herpes, keratitis 
punctata, and marginal and catarrhal 
ulcers of the cornea. 

Opacities 

A series of cases, which demonstrates 
that transplantation of cornea taken from 
a cadaver has a more beneficial effect on 
corneal scars than transplantation of cor- 
nea taken from the living is reported b}' 
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S. L. Velter .22 These transplants are 
effective even in cases of very old scars. 

Trauma 

Treatment — From an experimental 
study of the action of insulin on cor- 
neal wounds, C. Dejean and P. Artieres^® 
conclude that a daily injection of 10 to 
15 units of insulin shortens the healing 
period 2 to 4 days. Dejean and Artieres 
removed a superficial portion of the cor- 
nea with a trephine and observed the 
time necessary for regeneration of the 
cornea stained with methylene blue 

Keratitis 

Treatment — According to S. M. Edi- 
son , ionization with zinc is of assist- 
ance in the absorption of infiltrates and 
scars resulting from interstitial keratitis. 

Ulcer 

According to A. J. Rhodes^® the con- 
junctival flora of coal mine workers are 
potentially dangerous and in hypopyon 
ulcer the organisms already present in 
the conjunctival sac, are the source of 
infection. 

Treatment — The use of sulfanila- 
mide in the treatment of corneal ulcers 
is recommended by J. H Bailey and 
E. Saskin They administered sulfa- 
nilamide by mouth in 9 cases of severe 
involvement of the eye Six of these 
were cases of corneal ulcer resulting 
from chemical burns or from trauma 
Improvement occurred quickly. A pa- 
tient of 154 lbs. (70 kg) IS usually 
given 15 grains (1 Gm ) of sulfanila- 
mide every 4 hours during the first 24 
hours and 75 grains ( 5 Gm.) during the 
next 24 hours. 


DRUGS 

Adrenalin Sensitivity 

I. A. Sharkovskiy^'^ reported that after 
the subconjunctival injection of 3 minims 


(0.19 cc.) of adrenalin during a cataract 
extraction a constitutional reaction de- 
veloped and the operation had to be 
discontinued. On the next day, petechiae 
appeared over the abdomen and chest 
and dry gangrene of the skin on the back 
of the hands developed. Sharkovskiy 
points out that adrenalin should be used 
cautiously in elderly people. 

Pontocaine 

Several cases of eczema of the hands 
as a result of the use of pontocaine have 
been observed by S. Sander-Larsen.^^ 

N. Shimkin®^ also reports several 
cases of eczema of the eyelids after in- 
stillation of a solution of pontocaine. He 
himself developed a dermatitis of the 
hands. A patch test in these cases usu- 
ally reveals the presence of sensitivity. 

Iodine 

The fact that swelling of the eyelids 
and of the conjunctiva frequently occurs 
after the administration of iodides, even 
in the absence of an iodide rash, is dis- 
cussed by H. K. Goldberg He reports 
a case which was characterized not only 
by redness and severe edema of the eye- 
lids and conjunctiva, but also by blebs, 
bullas and infiltration of the cornea, dis- 
coloration of the iris, synechiae, and 
hypopyon in both eyes. Rapid improve- 
ment resulted when administration of 
iodides was discontinued 

Sulfanilamide 

Method of Administration — The 
concentration of sulfanilamide in the 
aqueous and in the vitreous not only 
after instillation in the conjunctival sac 
but also after oral administration of the 
drug was determined by W. G Men- 
gel His study reveals that greater 
concentration of sulfanilamide in the 
ocular fluids is obtained by oral admin- 
istration than by instillation in the con- 
junctival sac 
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Paraldehyde as an Anesthetic Agent 

Paraldehyde is considered one of the 
safest narcotic drugs by E. S Row- 
botham.28 For eye surgery it is admin- 
istered by rectum in conjunction with 
instillation of a local anesthetic in the 
conj'unctival sac. 

Cycloplegics 

Benzedrine — O. Baratta^^ points out 
that benzedrine (amphetamine) is a 
mydriatic which acts by stimulation of 
the sympathetic nerve endings. The 
mydriatic effect of homatropine or atro- 
pine is increased when combined with 
benzedrine. Benzedrine cannot dilate a 
pupil contracted by pilocarpine but pilo- 
carpine can counteract the effect of ben- 
zedrine Baratta states that benzedrine 
has no effect on intraocular tension 

Homatropine and Benzedrine — Ac- 
cording to L. S. Powell^® homatropine 
and benzedrine in combination produce 
complete cycloplegia for practical pur- 
poses of refraction in a high percentage 
of patients between the ages of 16 and 31 
years. Moreover, instillation of a solu- 
tion of to ] jier cent eserine salicylate 
result in complete return of accommoda- 
tion in one-half hour. The procedure 
sngj^jcsted IS a.s follows: 2 drops of 
2 ])er cent solution of homatropine are 
instilled 5 minutes apart, followed by 
2 (.lro[)s of 1 per cent benzedrine sulfate 
.S minutes apart Refraction is performed 
in 60 minutes 

According to H F Sudranski,^i in- 
stillation in the conjunctival sac of a 
solution of 5 per cent homatropine 
h\'drobromide, combined with a solution 
ot I per cent benzedrine sulfate, pro- 
duces complete cycloplegia and good 
mydriasis Moreover, the cycloplegic 
effect is of shorter duration because a 
smaller amount of homatropine is em- 
ployed. 


EYE 

Sunken Appearance of Artificial Eye 

Surgical Treatment — An operation 
for the correction of the sunken appear- 
ance of an artificial eye has been devised 
by J. M. Wheeler.^® A horizontal inci- 
sion is made in the conjunctiva com- 
pletely across the fundus of the socket 
and the conj'unctiva is dissected from 
Tenon’s capsule. Tenon’s capsule is 
incised vertically cutting deep into the 
orbital tissues A special hollow-glass 
body m which 4 grooves have been made 
for the recti muscles is implanted into 
the muscle cone behind Tenon’s capsule 
Tenon’s capsule is sutured with mattress 
sutures so as to cause overlapping of the 
flaps. The conjunctiva is closed with in- 
terrupted sutures A pressure dressing is 
applied for 1 week 

Burns 

Treatment — D. I Berezinskaya®® 
concludes from an experimental study of 
the role of paracentesis in the treatment 
of chemical burns of the eye that re- 
peated jxiracentesis is of assistance in 
alkali burns of the cornea provided that 
the conjunctiva has not been destroyed 
If the conjunctiva is necrotic, paracente- 
sis is useful only when performed in 
conjunction with transplantation of mu- 
cous membrane 

Immediate transplantation of buc- 
cal mucous membrane in most cases of 
burns of the eye is recommended by 
R. Denig He states that even if the 
burns are situated some distance from 
the cornea, the capillaries of the limbus 
may be damaged so that interference 
with the nutrition of the cornea may 
result After excision of the necrotic 
conjunctiva at the limbus, transplanta- 
tion of mucous membrane assists in pro- 
ducing hyperemia and new capillaries 
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resulting in an increased supply of nutri- 
tive material to the comeal tissues. 

Examination. 

Malingering — device for the detec- 
tion of malingering by means of a Snel- 
len chart illuminated with red, green or 
yellow rays from a sodium lamp is de- 
scribed by A. Bakker.2® The patient is 
directed to keep both eyes open and to 
read the letters on the chart when a 
green glass is placed before his seeing 
eye. The green light is turned on the 
Snellen chart so that he reads with his 
seeing eye. Then a red glass is placed 
over the seeing eye and the red illumina- 
tion is directed at the chart. The patient 
then reads again with his good eye Fi- 
nally, another red glass is placed before 
the good eye and the sodium lamp is 
used Rays emitted by this lamp are 
absorbed by the red glass m front of the 
patient’s good eye so that the patient 
reads with his allegedly bad eye without 
being aware of it. 

Chalcosis 

Two cases of chalcosis of the eyeball 
resulting from penetration of a particle 
of copper into the eyeball are reported 
by G X Gorovaya and IM K. Rapo- 
port They also report another case 
in which chalcosis developed after an 
ointment cont.unmg copper was em- 
ployed for the treatment of trachoma 

Herpes Zoster 

A case of herpes zoster ophthalmicus 
which developed three days after an 
acute infection of the throat is described 
by F R Goldberg The condition was 
associated with iritis, keratitis and nod- 
ules of episcleritis Corneal sensitivity 
was reduced in the other eye 

Ichthyosis 

F. C Cordes and M J. Hogan'^- re- 
port a case of ichthyosis of both eyes 
associated with generalized ichthyosis of 


the skin. The right cornea presented a 
pannus and the conjunctiva of both eyes 
was thickened and red without the for- 
mation of papillae or follicles. Ichthyosis 
of the eye should be treated symptomat- 
ically. 

Inflammations 

Treatment — ^The use of subconjuncti- 
val injections of neoprontosil for the 
treatment of ocular infections is recom- 
mended by R. T. Paton.^3 After anes- 
thesia of the conjunctiva is obtained with 
a solution of % per cent pontocaine 
hydrochloride, 0.3 cc. of a solution of 
2.5 per cent neoprontosil is injected in 
the upper or lower cul-de-sac. The dye 
constituent of neoprontosil usually ab- 
sorbs within 2 days, and the injection is 
then repeated. Satisfactory results were 
obtained in several cases of intis, scleri- 
tis and interstitial keratitis. He con- 
cludes that small doses of neoprontosil 
injected subconjunctivally are effective 
in cases of severe intraocular and extra- 
ocular infections and are well tolerated 
by the eye. 

Syphilis 

Treatment — C. Stroobants and 
C. Schepens'^^ point out that the arsen- 
ical derivatives are not only either weak 
or strong spinllicides but also that they 
may cause arsenic poisoning In cases 
under treatment, poisoning by arsenic 
rather than the syphilitic process itself 
seems to be responsible for complications 
such as loss of the field of vision and 
reduction of visual acuity One case 
under treatment developed bilateral optic 
neuritis If this complication should 
occur, treatment with arsenic must be 
discontinued and sodium hyposulfite 
must be administered intravenously and 
by mouth. Treatment of syphilitic le- 
sions of the eye by arsenicals is recom- 
mended m spite of the possibility of 
complications which may result from 
arsenic poisoning 
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Tuberculosis 

Treatment — Remele"*^ obtained com- 
plete cures in 25 out o£ a series of 35 
eyes in 23 patients which were affected 
with tuberculous iridocyclitis, scleroker- 
atitis, choroiditis, papillitis, and retro- 
bulbar neuritis by means of the gold 
preparation, SolganaJ B oleosum. 


EYEBALL 

Exophthalmos 

E. J. Wynkoop and L. Hadley^^ re- 
port a case of Schuller-Christian disease 
in a child about 3 3 "ears of age. The 
exophthalmos was associated with clas- 
sical bony defects in the skull and with 
diabetes insipidus X-ray therapy and 
proper diet resulted in improvement. 

Treatment — According to D. Ma- 
rine'*'^ exophthalmos resulting from thy- 
roidectomy in rabbits can be cured by 
gonadectomy or by the administration 
of thyroxin. 

Intraocular Foreign Body 

Extraction — Technic — W. B. Lan- 
caster^'’ recommends his technic for ex- 
traction of intraocular foreign bodies To 
pre\ent hemorrhage he make.s the inci- 
sion with a diathernn knife and to 
prevent detachment of the retina he sur- 
rounds the incision with punctures made 
w ith a diathermy needle. 

Roentgenography — To facilitate 
roentgen-ray localization of intraocular 
foreign bodies, M. Bujadoux'^'^ suggests 
marking the anterior pole of the eye by 
means of subconjunctival injections of 
thick lipiodol at 12 and at 6 o’clock on 
the limbus. 

Nystagmus in Intracranial Tumor 

The presence of rotatory pendulum 
oscillations, identical with miner’s nys- 
tagmus, in a case of tumor of the hypo- 


physeal region in a man 40 years of age 
IS reported by W. Friemann.^o The 
patient complained of headache, vertigo 
and impairment of sight. The optic discs 
were pale and temporal hemianopsia was 
present. The roentgenogram revealed a 
widened sella turcica with atrophy of the 
dorsum, indicating a tumor of the hypo- 
physeal region. 

Irradiation was effective in restoring 
the vision and administration of scopola- 
mine in arresting the nystagmus 

Tumors 

According to W. Susman,^^^ intraocu- 
lar tumors are of 3 t 3 ^es, neurogenic 
tumors of the retina (neuro-epithelioma, 
polar spongioblastoma, neuroblastoma 
and neurocytoma) ; sarcomas of the cho- 
roid with choroidal differentiation, ma- 
lignant choroidoma , and melanomas of 
the choroid The presence of pigment 
merely indicates that the choroid has 
been disturbed by the growth Mela- 
nomas are rare 

Eyelash Dyes 

Three cases of eye affections which 
resulted from the use of dyes for color- 
ing the eyebrows and the eyelashes are 
reported by I. M. Makhlin.^*^ Two cases 
were cured bv irradiation with Bucky^s 
border rays. 

EYELIDS 

Cancer 

Treatment — H. E Martin^'^ states 
that cancer of the e^^elids is particularly 
significant because impairment of vision 
may result not only from destruction of 
the eye by the growth but also from the 
destructive effect of the treatment em- 
ployed to eradicate the neoplasm. Any 
tumor of the eyelid should be considered 
potentially cancerous and any chronic 
ulcer or any ulcerated tumor should be 
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diagnosed as cancerous. A pinkish trans- 
lucent tumor, fixed in the skin, which 
presents telangiectasis, is suggestive of 
basal cell carcinoma. 

Small lesions may be treated by irradi- 
ation or by excision; moderate-sized le- 
sions by irradiation ; and extensive tumors 
either by radical excision or by excision 
combined with irradiation. 

Chancre, Primary 

A case of primary chancre of the eye- 
lids is reported by F. Csillag.^^ The 
lower eyelid became swollen, thickened 
and hard. A yellowish crust formed 
upon the surface but no ulceration ap- 
peared. The upper eyelid later developed 
a similar appearance, and the preauricu- 
lar gland became enlarged. The Was- 
sermann reaction was positive After 
administration of antisyphihtic treatment 
the lesions disappeared. 

Elephantiasis 

A case of Recklinghausen’s neurofib- 
romatosis associated with mental defi- 
ciency and endocrine disturbances in a 
farmer, 29 years of age, is described by 
F W. Meyer.^^ The right upper eyelid 
had become thickened and increased in 
size so tliat it extended over the lower 
eyelid. Neurofibroma with elephantiasis 
of the eyelid was diagnosed after a his- 
tologic examination was made of several 
nodules in the skin of the left shoulder 

Epithelioma 

Treatment — A case of nonepidermoid 
epithelioma of the eyelid which after 
treatment by radium resulted in such 
damage to the eye that enucleation was 
necessary is reported by M. A. Dollfus, 
A. Hudelo and Paulin Histologic 
examination revealed degeneration and 
ulceration of the cornea, swelling of the 
lens with the formation of crystals and 
spherules, pigmentation of the retina. 
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thrombosis of the blood vessels in the 
iris and atrophy of the ciliary body. 

Ptosis 

Plastic Surgery — J. M. Wheeler®'^ 
has devised an operation for the correc- 
tion of ptosis by attachment of strips of 
orbicularis muscle to the superior rectus 
muscle. An incision 25 mm. long is 
made in the skin at the level of the upper 
border of the tarsus. The edges are un- 
dermined and a horizontal incision is 
made through the orbicularis muscle. 4 
or 5 mm. above the edge of the tarsus 
and carried through the tarso-orbital 
fascia and the levator tendon. The dis- 
section is carried through Tenon’s cap- 
sule to the sclera on each side of the 
tendon of the superior rectus muscle. 
The superior rectus muscle is picked up 
on a squint hook. Two strips of orbicu- 
laris muscle, 4 mm. wide and 10 mm. 
long, one nasal, the other temporal, are 
dissected from the tarsus so that their 
free ends are directed toward the canthi 
while their medial portions remain at- 
tached to the tarsus The free ends are 
then attached to the upper surface of the 
superior rectus muscle with 000 chromic 
catgut sutures. 

Transillumination 

According to E. H. Wood®® trans- 
illumination of the eyelid is of assistance 
in the study of chalazions, the lacrimal 
drainage apparatus, and injuries to the 
eyelid ; for the detection of foreign bodies 
of the eyelids; and for differentiating 
between vernal catarrh and trachoma. 
In trachoma the follicles transilluminate 
clearly, while in vernal catarrh they 
produce dense shadows 

Trichiasis 

Surgical Treatment — For the surgi- 
cal treatment of trichiasis, E. Klauber®® 
advocates the use of a graft taken from 
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the bulbar conjunctiva instead of from 
the buccal mucous membrane. 


FACIAL NERVE 
Neuralgia 

Treatment — C. Charlin^^® discusses 50 
cases of essential neuralgia of the facial 
nerve. In 10 cases tuberculous lesions 
occurred at the site of the neuralgia and 
in 31 in the thorax. In 5 cases of the 
latter group, lesions were active clin- 
ically. Good results were obtained in 35 
following administration of tuberculin. 


GLAUCOMA 

Blood Chemistry — According to 
H. Schmeltzer,^^ quantitative investiga- 
tion of the blood chemistry in 55 cases 
of primary glaucoma and in 45 cases 
used as controls revealed the presence of 
high cholesterol and high phenyl group 
values in 94 per cent of the cases He is 
of the opinion that these findings are 
indicative of a hepatic disorder. There- 
fore, he recommends a low fat and low 
protein diet and the avoidance of alcohol, 
nicotine and caffeine in conjunction with 
the injection of small doses of insulin 

Etiology — P. Weinstein*^- believes 
that a relationship exists between glau- 
coma and the blood pressure. Moreover, 
in glaucomatous patients an endocrine 
dysfunction is present which exerts its 
effect through the circulatory system. 

Glaucoma capsularis is discussed by 
A. Maghraby®® who states that 8 per 
cent to 12 per cent of cases of glaucoma 
result from exfoliation of the capsule of 
the lens This condition, which occurs 
in patients about 65 years of age, is 
characterized by heaviness and discom- 
fort of the eyes associated with failing 
vision The diminished visual acuity 
results from increased tension and from 
opacity of the lens. Biomicroscopv re- 


veals the presence of bluish-white fluffy 
masses attached to the pupillary border 
of the ins and fine bluish-white scales 
on the anterior surface of the lens. In- 
creased tension was found in 16 of the 19 
cases reported. He considers tension of 
from 22 to 25 mm. Hg as high when 
associated with exfoliation of the capsule 
of the lens. He advocates performing a 
broad iridectomy. In spite of the reduc- 
tion of tension, the vision usually con- 
tinues to fail because opacification of the 
lens is present. 

According to F. G. Ibrahim,®^ syph- 
ilis may be one of the predisposing 
causes of primary glaucoma. He found 
syphilis in 38 of 220 cases of glaucoma, 
and in only 19 of 142 cases of senile 
cataract 

Unfavorable Influences — M. I. Zai- 
onchkovskii^® has found that increased 
humidity has an unfavorable effect on 
glaucoma, especially on acute mflamma- 
tory glaucoma. Barometric pressure does 
not affect glaucoma. 

In some cases of glaucoma, according 
to H. I. Medvedev and 1. B Zats®® 
retrobulbar injection of a solution of 
novocain and adrenalin results in eleva- 
tion of the intraocular tension. 

Treatment — Eleven cases of glaucoma 
simplex in which application of adrena- 
lin tampons was effective in reducing 
the intraocular tension have been reported 
by Lottrup-Andersen 

According to R. P. Wilson,®^ intra- 
muscular injections of cortin in cases of 
chronic jirimary glaucoma have no bene- 
ficial effect. Moreover, a slight increase m 
intraocular pressure resulted in 3 cases 

According to Fantl,''® Lindner’s fistula 
operation is useful only as a preliminary 
procedure to reduce markedly increased 
intraocular tension or to increase the 
depth of a shallow or obliterated anterior 
chamber. The hypotony produced is usu- 
ally only temporary. This conclusion is 
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based on his experience with Lindner’s 
operation in 50 cases 

Satisfactory results were obtained by 
A Bencini’^i in 5 cases of chronic glau- 
coma by means of Holth’s iridencleisis 
operation. 

A modification of the Lagrange oper- 
ation for simple glaucoma is recom- 
mended by J. M. Gnscom.'^^ A con- 
junctival flap is dissected to the limbus. 
With a cornea-splitting knife, an incision 
3 mm long is made in the superficial 
layers of the sclera 2 mm. above and 
parallel to the limbus. The point of a 
keratome is then introduced into this 
scleral incision and advanced over the 
anterior surface of the iris until the 
scleral incision is about 5 mm. wide. A 
scleral lip, 1 5 mm wide and 4 mm. 
long, is excised. A broad basal iridec- 
tomy is performed and the conjunctiva 
is sutured. In 90 per cent of his series 
of SO cases, the intraocular tension was 
reduced to normal. 

E Redslob’^^ succeeded in reducing 
the tension in a series of eyes which had 
become blind as a result of chronic glau- 
coma by reducing the />H of the vitreous. 
This was accomplished by injecting 0 7 
per cent phosphoric acid into the vitre- 
ous In some cases, 2 per cent phosphoric 
acid was injected The tension usually 
decreased after 1 or 2 injections and 
pilocarpine then became more effective. 

Filtration — To insure filtering scars 
in recent sclerectomies M Sobhy Bey®' 
advocates injections of milk or other 
foreign protein to jirevent hypotony 
and instillation of atropine to increase 
the tension so that the aqueous will be 
forced through the scleral opening 


IRIS 

Boeck’s Iritis 

N. R. Blegvad'^^ points out that Boeck’s 
iritis may be either a nodular type or a 


serous type, commonly associated with 
band-shaped keratitis. 

The nodules in Boeck’s iritis are usu- 
ally large, irregular, reddish-yellow in 
color and are traversed by numerous 
fine blood vessels. Healing occurs with- 
out atrophy or scarring. 

The nodules in tuberculous iritis are 
smooth, round or oval and dirty-white 
with a yellow tinge They may penetrate 
the iris and become enveloped by blood 
vessels. Healing occurs with scarcely 
visible scars but at times atrophic areas 
form in the iris tissue 


LACRIMAL DUCT 
Syphilis 

A case of syphilis of the lacrimal duct 
which simulated acute dacryocystitis is 
reported by P Desvignes.’’® The diag- 
nosis was confirmed serologically and 
therapeutically. Only 12 cases of acute 
syphilitic infection of the sac are re- 
ported in the literature 


LACRIMAL GLAND 
Tumors 

Surgical Treatment — In cases of 
mixed tumor of the lacrimal gland, T. E. 
Sanders^® recommends early and com- 
plete surgical removal, because irradia- 
tion IS not effective He reports 12 cases, 
10 of which have been followed for more 
than 2 years Out of 11 of these cases, 
in spite of surgical removal, recurrence 
took place in 10. One patient, who re- 
fused operation, died 6 years later as a 
result of local extension and metastases 


LACRIMAL SAC 
Dacryocystitis 

Etiology — From his investigation of 
a series of 38 cases of dacryocystitis oc- 
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curring in patients between 1 and 15 
years of age, K. O. Granstrom'^'^ con- 
cludes that in 9 of these cases untreated 
congenital stenosis of the nasolacrimal 
duct was the etiologic factor. 

Dacryocystorhinectomy — A new 
surgical technic for the treatment of 
chronic dacryocystitis is recommended 
by E. Cornet.'^® His procedure, dacryo- 
cystorhinectomy, is similar to that of 
Dupuy-Dutemps, but a larger window is 
cut in the nasal mucous membrane and 
a corresponding window in the side of 
the lacrimal sac. The edges of 1 window 
are then sutured with continuous catgut 
sutures to those of the other window so 
that an anastomosis is formed The skin 
and the canthal ligament are sutured in 
the usual manner 


LENS 

Anterior Capsule 

Fourteen cases of senile exfoliation of 
the anterior capsule of the lens are re- 
ported by W. Wiederkehr.si Vacuoles, 
which form in the anterior capsule of the 
lens, separate and loosen the lamellae of 
the capsule These lamellae may he de- 
jiosited on the posterior surfaces of the 
cornea and iris and on the pupillary mar- 
gin Obstruction of the angle of the 
anterior chamber may ensue. Five of 
these cases were associated with glau- 
coma 


CATARACT 

Pathology — The pathology of compli- 
cated cataracts resulting from lesions 
within the eyeball, such as inflammations, 
glaucoma, tumors, necrosis of surround- 
ing tissues, and from mechanical causes 
is discussed by B. Samuels.^^ Samuels 
advocates postponing surgical interfer- 


ence until at least 1 year after the eye 
has become free from inflammation. He 
recommends preliminary iridectomy and 
extracapsular extraction. 

Etiology — Two cases of dinitrophenol 
cataract are reported by J. Sedan.^s 
A. Winkler®^ discusses dermatogenous 
cataracts reported in the literature and 
describes 1 case in his own experience 
This occurred in a man, 27 years of age, 
who had had eczema since the age of 4. 
Nuclear and cortical opacities and char- 
acteristic anteropolar, shield-shaped sub- 
capsular opacities were present in both 
lenses. Urinary examination revealed an 
abnormal protein metabolism 

Extraction — ^To insure a permanent 
pupillary opening, P A. Chandler®^ 
advocates performing a preliminary in- 
ferior iridotomi’ in cases of cataract 
complicated by posterior synechiae or by 
a pupillary membrane After the usual 
cornea] incision is made, the posterior 
synechiae are freed with a spatula, and 
with a pair of Noyes scissors the lower 
margin of the iris is incised toward its 
root 

Intracapsiilar extraction with periph- 
eral iridectomy using Arruga or Kalt 
forceps is recommended by G. F. Cos- 
metatos Thirty-eight per cent of his 
series of 585 cases of cataract were de- 
livered without rupture of the capsule. 

A sucking disc for intracapsular ex- 
traction of cataracts has been devised by 
T T Dimitry This instrument con- 
sists of a hollow needle 1 inch long, with 
an enlarged sucking disc 4 mm. in diam- 
eter on its distal end. The other end is 
attached to an accurately ground 2 cc 
glass syringe, the resisting power of which 
is 70 pounds of hydraulic pressure The 
disc is applied to the lens with the spring 
plunger forced down. When the plunger 
is released, the lens adheres to the disc 
by suction. Vibration of the capsule or 
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pressure at various parts of the capsule 
may be obtained by gently pressing or 
releasing the plunger. 

Intracapsular extraction is contraindi- 
cated in nuclear, intumescent, and hyper- 
mature cataracts but it is the method of 
choice in most cases, according to P, Bon- 
net and L. Paufique.®® They advocate 
preliminary iridectomy in cases compli- 
cated by synechiae or by increased intra- 
ocular tension, and in some cases of 
diabetes. 

Secondary Membrane — ^Van Lint®® 
describes his method of extraction of a 
secondary cataractous membrane. He ad- 
vises making an incision and a counter 
incision at the limbus with a Graefe knife. 
The temporal incision is made about 2 to 
3 mm long, while the nasal incision is 
made 5 to 6 mm in length. A cystotome 
is introduced into the anterior chamber 
through the small temporal incision so that 
it crosses the chamber and passes behind 
the nasal iris The blade is turned back- 
ward and drawn lightly through the cap- 
sule bringing it toward the center of the 
pupil A capsule forceps is introduced 
through the larger nasal incision and the 
edge of the capsule is grasped and ex- 
tracted in Its entirety by gentle rotary 
traction 

Ectopia 

Treatment — In cases of ectopia lends, 
e.xtraction by means of a loop in con- 
junction with a wide preliminary iridec- 
tomy is recommended by C C Clarke.®® 
He has found that discissions are usu- 
ally unsatisfactory. 

Lenticonus, Posterior 

A case of posterior lenticonus in 1 
eye of a man, 20 years of age, is reported 
by K Porsaa Biomicroscopy revealed 
a symmetrically rounded bulging of the 
posterior capsule of the clear lens toward 
the vitreous ; the other eye was normal. 


MYOPIA 

Heredity — P. A. Jaensch®^ points out 
that heredity plays a definite role in the 
development of myopia. Moderate my- 
opia (under 6 diopters) usually follows 
the dominant type of heredity, while 
high myopia and progressive myopia fol- 
low the recessive type. 

From his investigation of the role of 
heredity in the refractive error of over 
4000 patients belonging to 878 families, 
L. Paul®® concludes that if both parents 
are emmetropic, only 10 per cent of the 
first generation are myopic. If one parent 
is myopic, 30 per cent of the offspring, 
and, if both parents are myopic, 60 per 
cent of the offspring are myopic. High 
myopia occurs more frequently in fami- 
lies in which the mothers are highly 
myopic than in families in which the 
mothers are emmetropic or mildly myopic. 


OPHTHALMIA, GONORRHEAL 

Treatment — From their experience 
with sulfanilamide in the treatment of 
gonorrheal ophthalmia, F A. Barbour 
and H. A Towsley®^ conclude that with 
this drug corneal complications occur less 
frequently and that the hospitalization 
period IS reduced 

They point out that although newborn 
infants require a larger quantity of sul- 
fanilamide, it is well tolerated 


OPTIC CHIASM 

Arachnoiditis, Traumatic 

Five cases of traumatic opticochias- 
matic arachnoiditis are reported by 
C. Kenel ®5 In each case a severe frontal 
injury was followed by headache, insom- 
nia, dizziness, diminution of central vi- 
sion, bilateral peripheral contraction of 
the fields, and increased pressure in the 
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retinal arteries. Four cases were operated 
on and a fibrous or fibrinous membrane 
was removed. Immediate improvement 
resulted but the symptoms recurred even- 
tually. No operation was performed on 
the fifth patient. 


OPTIC NERVE 
Atrophy 

According to K. I. Merkulov,^® a post- 
traumatic optic atrophy is diagnostic of 
a fracture of the skull Such a fracture is 
usually located in the frontal region. 
Merkulov reports 52 cases of injury of 
the skull in which unilateral optic atro- 
phy developed as a result of an injury 
in the region of the optic canal resulting 
in strangulation of the optic nerve and 
bleeding into its sheath 

Treatment — Decortication of the 
common and internal carotid arteries 
for the treatment of atrophy of the optic 
nerve is advocated by B Mamedov.*^”'' 
This procedure is more effective m young 
persons than in adults and i.s ineffectne 
in atroph> of the optic nerve resulting 
from syphilis In atroph}’ associated with 
retinitis pigmentosa, this procedure 
should be supplemented by vitamin ther- 
apy. 

In 4 cases of syphilitic atrophy of the 
optic ner\e reported by A. I Vilen- 
kina,^® improvement was obtained by 
lowering the intraocular tension. 

Glioma 

Diagnosis — A case of primary glioma 
of the optic nerve is reported by C W 
Rand, R. Irvine and D. L, Reeves^® in 
a boy, 4 years of age, who presented uni- 
lateral exophthalmos Intracranial ex- 
ploration revealed enlargement of the 
optic nerve which on histologic examina- 
tion proved to be a polar spongioblas- 
toma. The eye was enucleated with the 


remaining portion of the optic nerve. 
Glioma of the optic nerve is usually char- 
acterized by neuritis or atrophy of the 
optic nerve, progressive exophthalmos 
and roentgenographic evidence of en- 
largement of the optic foramen. 

Optic Neuritis 

A case of bilateral optic neuritis with 
transient blindness and meningoencepha- 
litis which occurred in a child, 14 months 
of age, 14 days after vaccination is re- 
ported by H. Scheyhing.^®® Intramuscu- 
lar injections of convalescent blood 
from a vaccinated person and daily 
lumbar puncture resulted in recovery 
Eighty-nine cases of postvaccinal enceph- 
alitis have been reported in the literature, 
31 of these were fatal. 

Papilledema 

From a survey of ophthalmologic sjnnp- 
toms associated with intracranial tumors, 
F. Bush and H. U. Moller^®^ conclude 
that in cases of choked disc, the visual 
acuity is unaffected until secondary atro- 
phy occurs Papilledema was present in 
70 per cent of a senes of 352 cases of 
intracranial tumor and it was greater on 
the side of the tumor in 25 per cent The 
pupillary reactions were affected in 19 
]ier cent and the ocular motility in 12 
per cent of the cases. Hemianopsia was 
present m 25 per cent of 96 cases which 
presented defects in the visual fields. 

Retrobulbar Neuritis 
Lymphocytosis — O. Dymhng^®^ re- 
ports that a study of the blood in a series 
of 27 cases of retrobulbar neuritis re- 
vealed a lymphocytosis with a normal or 
slightly increased white count He be- 
lieves that the lymphocytosis indicates a 
deficiency of vitamin B 

Etiology — From a study of 189 cases 
of retrobulbar neuritis, P. Cibis^®^ con- 
cludes that disseminated sclerosis was 
the probable cause in 40 per cent of all 
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cases, in 60 per cent of the acute cases 
and in about 70 per cent of the acute 
forms which remained after excluding 
all cases in which other causes were 
probable. No etiologic factor was proved 
in 55 cases. 


OPTIC TRACT 
Trauma 

A case of permanent injury to the 
visual pathway in an aviator, who at an 
altitude of from 5000 to 6000 meters 
suddenly developed headache, vertigo, 
and blurring of vision, is reported by 
W. Lohlein.^®^ Vertigo, nystagmus, 
right-sided hemianesthesia and hemianop- 
sia persisted after he landed. The find- 
ings are attributed to rupture of a cere- 
bral blood vessel in the visual pathway 
above the optic tract. 


OXYCEPHALY 
Surgical Treatment — E J. King^®^ 
describes his procedure for the surgical 
treatment of oxycephaly, a condition 
characterized by premature closure of 
the sutures of the skull resulting in an 
arrest of the growth of the brain, exoph- 
thalmos, papilledema, and optic atrophy. 
An 8-year-old boy was operated on in 2 
stages, 1 side of the skull at a time. The 
operation consists of boring holes, 5 cm 
apart through the skull, and connecting 
these holes by linear cuts through the 
bone so that a mosaic of skull frag- 
ments is formed which lie on the dura 
Separation of the fragments permits the 
brain to expand. 


RETINA 

Angiopathy 

Retinal angiopathy resulting from 
trauma is described by A. J. Bedell.^®® 


In these cases the fundus usually pre- 
sents large, soft, white fluffy clouds an- 
terior to the retina and many hemor- 
rhages on the retina, on the exudate and 
parallel to the vessels. Three types of 
cases are reported ; the fundus presented 
retinal angiopathy in a case of fracture 
of the lumbar vertebrae ; in another case 
in which compression of the chest, trau- 
matic asphyxia and fracture of the dorsal 
vertebrae occurred; and in a third case 
in which there was a history of direct 
injury to the head. In this case only 
the eye on the side of the injury was 
affected. In the first 2 cases, bilateral 
lesions were present In all these cases, 
when pallor of the disk develops, pro- 
gressive optic atrophy should be sus- 
pected. 

Caliber of Arterioles 

P L. Cusick and W. E. HerrelP®'^ 
report that in 5 patients who had an idio- 
syncrasy to tobacco, the caliber of the 
retinal arterioles was reduced after smok- 
ing. The same reaction occurred in 20 
out of 25 patients undergoing the cold 
pressor test The reduction in caliber is 
attributed to increased vasomotor tonus 
rather than to active angiospasm and 
is accompanied by a rise in systemic 
blood pressure. They conclude that the 
generalized narrowing of the retinal ar- 
terioles in many cases of hypertension 
results from active vasoconstriction or 
increased vasomotor tonus rather than 
from actual structural changes in the 
walls of the vessels. 

Detachment 

Etiology — S. S. Kovarskaya and S. I 
Sorkina^®^ reported 5 cases of detach- 
ment of the retina wliich they consid- 
ered tuberculous The diagnosis of tuber- 
culosis is based on the youtliful age of 
the patients, the subretinal striae, the 
infiltrated foci in the fundus and the 
tortuosity of the vessels. 
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Retinitis, Central 

Four cases of central retinitis resulting 
from looking at a solar eclipse are de- 
scribed by N. N. Makarov.^®® This type 
of scotoma of electric ophthalmia usually 
develops 6 to 8 hours after exposure. 

Retinitis Pigmentosa 
Treatment — Treatment of retinitis 
pigmentosa and of syphilitic optic atro- 
phy by lowering the intraocular ten- 
sion and simultaneously by elevating 
the blood pressure is recommended by 
I A. Vasserman.i^® By this procedure 
\’^asserman obtained definite improve- 
ment in 6 out of a series of H cases of 
retinitis pigmentosa in from 2 to 7 
months He instilled miotics to lower 
the tension and administered caffeine 
and strychnine to elevate the blood 
pressure Vision was improved in almost 
all cases Enlargement of the visual field 
occurred in only 3 cases 


SCLERA 

Plaques 

Pathology — According to A. M. 
Culler4^^ plaques of the sclera usually 
occur in patients over 60 years of age 
These plaques whicli are degenerati-ve 
rather than developmental in character 
do not produce s 3 ’'mptoms 

Sympathetic Ophthalmia 
T reatment — Z. Okolow -Hyrnkiewic- 
zoua^^“ reports 3 cases of sympathetic 
ophthalmia in which favorable results 
uere obtained by treatment with atro- 
pine, dionin, hot fomentations, intra- 
venous administration of arthrosan (so- 
dium phenyleinchonate and sodium sali- 
cylate), urotropin, autohemotherapy, 
and increasing doses of an antitubercu- 
losis antisren. 


Trachoma 

Treatment — P. Burnier®® obtained a 
diminution in secretion, photophobia, 
lacrimation and blepharospasm in 30 
cases of trachoma by the administration 
of sulfanilamide. 

Lacrimal Sac — According to P. G. 
Kostenko and R. Z. Kopit,'*'® no charac- 
teristic microscopic findings are present 
in lacrimal sacs extirpated from cases of 
trachomatous conjunctivitis. Their con- 
clusion is based on the histologic exam- 
ination of 33 extirpated lacrimal sacs, 9 
of which were removed from cases of 
trachoma. 
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LARYNX 

In Infancy and Childhood 

The larynx of the infant is more ac- 
cessible than that of the adult, because 
early in life it is at a high level in the 
neck (third or fourth cervical vertebra). 
Consequently, even in a struggling in- 
fant — if the mouth is opened by plac- 
ing a finger between the upper and 
lower jaws, and the head is held gently 
— the larynx can be seen with a mirror 
which needs to be placed only behind 
the base of the tongue where the epi- 
glottis immediately presents itself. In 
the adult, it is at the considerably lower 
level of the sixth cervical vertebra 
Heatly^ calls attention to a significant 
number of diseases of the larynx in 
infancy whicli are not only identified 
with this age-period by virtue of their 
congenital origin but also by their de- 
pendence upon well-defined morphologic 
characteristics associated with the de- 
velopment of this organ : The angula- 
tion of the glottis and the narrowness 
of the subglottis indicate at once, and 
this is substantiated clinically, that an 
otherwise benign, inflammatory process 
of the larynx is a serious menace when 
it occurs in the infant Obstruction of 
the larynx can be so suddenly complete 
as to lead to death by asphyxia This 
mishap can be avoided by early and 
repeated inspections in all cases of 
laryngeal disturbances ; treatment can 
then be both opportune and adequate 


In a series of 20 cases reported by 
Heatly the following diseases and their 
incidence were found to exist: 

Number of 


Final Diagnosis Cases 

Congenital laryngeal stridor 12 

Paralysis of the vocal cord . , 2 

Tumor of the larynx . 1 

Congenital web . ... 1 

Subglottic tumor . . . 1 

Subglottic stenosis . . .1 

Tumor of the mediastinum 1 

Congenital anomaly of the ligamentous 
attachments of the sternum (’) 1 


20 

It is not feasible to discuss here the 
treatment, which is more or less spe- 
cialistic, of each of these conditions. 
Rather, attention is directed to the 
safety and ease with which the infant’s 
larynx can be examined — usually with- 
out anesthesia 

Tuberculosis — .A. review of statistics 
by Rubin and Galburt^ shows that this 
is supposedly an uncommon disease in 
childhood For example, of 500 tuber- 
culous larynges examined by Mackenzie 
in 1882, only 1 was that of a child On 
the other hand, of 100 children exam- 
ined by these authors, 45 showed evi- 
dence of laryngeal pathologcy of which 
30 had tubercule bacilli in the sputum, 
feces or gastric contents Although the 
most severe symptoms, aphonia and 
dysphagia, encountered commonly in 
adults, were also present in a few in 
this group of children, Rubin and Gal- 
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hurt confirm observations made by 
previous workers that laryngeal symp- 
toms are generally absent. They cor- 
respond very much with those which 
are known to occur in tuberculosis of 
the larynx in adults. 

The principles in the treatment of 
tuberculous laryngitis in children are 
practically the same as for the adult. 
These have been covered in detail in 
past service volumes to which the reader 
is referred. Briefly, they consist of ade- 
quate constitutional and pulmonary man- 
agement, collapse therapy of the lung 
when indicated and treatment of the 
larynx locally. The latter must be gov- 
erned by the stage and extent of the 
laryngeal pathology, by the anatomical 
site, and by factors concerned with 
preserving the functions of this organ 
( respiration and phonation ) . 

Hypnosis and Disorders of Voice 
and Speech 

There is a great number of de- 
rangements of the mechanism of s[)eech 
— sound-production (phonation; and 
sound-transformation (articulation) — 
which are unquestionalilv due to some 
one or more types of neurosis Today, 
the etiologic factors iniolved in these 
cases are no longer fantasies of the 
ph\ sician, but are recogm/ed as estab- 
lished facts The indecision manifest in 
.1 great arra\ of literature revolves 
around the selection of method or meth- 
ods bj which a jisvchosomatic disease 
should be treated This state is neverthe- 
less a favorable indication of progress 
when compared with the recent past 
when "shock therapy” was commonly 
performed in such patients ; if a first 
success was only short-lived, the patient 
was blamed, rather than the medical 
practice There is little need to repeat 
the fact that the etiologic factors of 
neurosis are as real as though some 


well known bacterial agent were con- 
cerned. Hypnosis has been advocated 
as a type of empirical but lasting form 
of therapy in cases of neuroses. Such 
a method has been successful in a num- 
ber of cases of voice and speech dis- 
orders treated by Levbarg.^ The fol- 
lowing types are reported in his series • 
(1) Dysphemia clonica; (2) phobia of 
speaking before strangers; (3) diplo- 
phonia (amblyphonia) ; (4) falsetto 

voice; (5) spastic tonic aphemia; (6) 
spastic speech. It is generally consid- 
ered, however, that hypnosis is a short- 
cut rather than an adequate solution of 
the psychical conflicts which become 
translated into somatic dysfunctions. In 
selected cases, this form of therapy, as 
well as elementary forms of psycho- 
analysis, merits the consideration of the 
laryngologist, who, as indicated by Lev- 
barg, can acquire the technic 

Spasm of the Larynx and So-called 
Tracheal Collapse 

Cole‘s recalls the attention of the gen- 
eral surgeon to a fact which has been 
of significance to the laryngologist, 
namely, the reactivity of the larynx re- 
flexly to local and/or to remote stimuli 
-A. number of cases of respiratory 
obstruction was encountered during 
th}Toidectomies. This event has been ex- 
plained by many on the basis of col- 
lapse of the trachea following the re- 
moval of the thyroid gland It should 
be remembered, as Cole demonstrates 
by his experiments, that most of these 
are not due to tracheal collapse, which 
occurs when the tracheal cartilages have 
been destroyed (chondromalacia), but 
are rather the result of a contraction of 
the circular muscles of the trachea, and. 
in most cases, of the adductors of the 
larynx (glottic spasm). Treatment is ob- 
viously based on the nature of the ob- 
struction, which can be determined by 
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inspecting the larynx. The diagnosis 
which attends such an inspection is of 
paramount importance and can be ac- 
complished quickly, to the immediate re- 
lief of all concerned, when, as is usual, 
a spasm of the glottis is found to exist. 
The latter can then be relieved by in- 
creasing the depth of narcosis. 

Paralysis of the Larynx 

A new operation for restoring the pa- 
tency of the lumen of the larynx in 
cases of bilateral, “so-called” abductor, 
vocal cord paralysis has been devised 
by King.^ It consists mainly of another 
type of plastic procedure in which only 
the inner and posterior surfaces of the 
anterior belly of the omohyoid muscle 
are dissected free; it is then cut away 
from the hyoid bone and sutured to the 
dorsal aspect of a properly prepared 
arytenoid cartilage. To shorten the mus- 
cle to the desired ' length.~its Tjelly is 
ligated % inch below' the hyoid bone 
and its distal portion divided. An evalu- 
ation of this procedure is difficult, par- 
ticularly in the absence of actual ex- 
perience with it. However, the anatomic 
and physiologic principles involved, the 
description of the operation and the re- 
sults following It suggest quite a num- 
ber of conflicting ideas. King reports 3 
cases In 2, the glottis is described as 
ha\ing been widened only moderately so 
that there is clinical improvement in so 
far as the ability to perform moderate 
physical duties ; in the third case, there 
was no improvement at the time when 
the report was submitted for publication 

Acute Laryngo-Tracheo-Bronchitis 

Evans® reports 3 cases of this disease 
One due to hemolytic streptococcus, the 
other 2, to Staphylococcus albus He 
found that the formation of crusts and 
plugs within the tracheobronchial tree 
and the occurrence of abscesses were 


characteristic of staphylococcic infec- 
tions, whereas, in the streptococcus in- 
fections, edema, marked toxicity and 
dehydration predominated. After other 
therapy had failed, the use of staphy- 
lococcus bacteriophage employed in 
the form of instillations through a tra- 
cheotomy into the tracheobronchial tree 
and then followed by aspiration of the 
crusts, resulted in rapid improvement 
and finally in cure He does not indicate 
the use of one of the sulfanilamide prep- 
arations, but remarks that early trache- 
otomy, use of a steam tent and of 
measures to overcome dehydration 
and toxicity are sufficient to obtain a 
recovery His conclusions are : 

“1. The proper handling of these cases re- 
quires that they should be recognized early for 
what they are, and that valuable time should 
not be lost in treating them with antitoxin. 

“2 Immediately upon suspicion of the diag- 
nosis the patient should be transferred to a hos- 
pitaL where direct laryngoscopy and bronchos- 
copy should be carried out at once and where 
more active treatment such as tracheotomy may 
be done at a moment’s notice. 

“3. If time permits, prior to operation, roent- 
gen study should be made ; otherwise it should 
immediately follow the tracheotomy. 

“4. Other essentials in the treatment of these 
cases are : 

"o Constant competent special nursing care. 

"fc A comparatively small-sized room in 
which the air can easily be kept well saturated, 
at all times, with steam containing tincture of 
benzoin. 

"c. A room equipped with a properly func- 
tioning suction apparatus 

"d. Forcing fluids either by mouth, rectum 
or by clysis, especially in streptococcus cases. 

"c In the staphylococcus cases, staphylococ- 
cus bacteriophage should be instilled into the 
trachea at frequent intervals, to be followed by 
immediate suction Its use is urged in all such 
cases ” 

Pneumopericardium and 
Pneumomediastinum 

The extravasation of air from the 
lung into the extrapulmonary regions 
in oases of obstructive lesions of the 
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larynx or of the tracheobronchial tree 
is an incident rather than a complica- 
tion and its appearance may assume 
alarming proportions. Graebner" re- 
views the literature and reports a series 
of cases from which he concludes the 
following : 

'T, Pneumopericardium and pneumomedias- 
tinum may occur at any time in the course of 
acute obstructive laryngitis. Their occurrence 
IS directly influenced by obstruction of the up- 
per and lower part of the respiratory tract 

‘"2. The complication is not directly due to, 
or proximately the result of, tracheotomy per se 
It occurred in a case in which tracheotomy was 
not performed ; it was apparently present prior 
to operation m aother, and sealing the tracheot- 
omy wound against air in 3 cases did not pre- 
vent its occurrence 24 to 48 hours later 

‘‘3. The conditions do not play a conspicuous 
part or influence the course or prognosis of the 
disease with which they are associated 

“4. Pneumopericardium and pneumomedias- 
tinum are of relatively frequent occurrence Re- 
peated roentgen and ph} Mcal examinations at 
short intervals will probably reveal positive ex- 
amples that may easily be overlooked 

“5 The mode of production of spontaneous 
pneumopericardium is unknown ” 

Abscess of Larynx 

In localizing types of abscesses of the 
Linux, discusses the etiology 

and diagnosis upon which treatment is 
ba^ed Indirect lar\ngoscojn will dis- 
close in some cases the location of the 
abscess; in other cases, the lar\nx will 
f)e found to he diffusel\ edematous 
Tracheotoni} is performed when the ob- 
striK tion interferes w ith breathing. When 
the abscess is localized it can be opened 
by incising it from wdthin and aspirating 
through the lar\ ngoscoj^e whatever pur- 
ulent secretions present tlieniselves Ex- 
tra! ary ngeal surgery is a procedure of 
choice wdien doubt exists concerning the 
exact site of the abscess, or when it is 
diffuse The extension of an infection 
from the soft tissue into one of the 
cartilages of the larynx, particularly into 


TABLE 1 

Histological Classification of Benign 
Tumors of the Larynx 



Number 

Per- 

centage 

Neoplasms (329, or 45.6 
per cent) 

Tumors of epithelial origin 



Adenomas. . 

1 

0.1 

Papillomas 

Tumors of connective tis- 

194 

26.9 

sue origin 

Fibromas 

6 

0 8 

Neurofibromas 

1 

0.1 

Fibrolipomas 
Chondromas and osteo- 

1 

0 1 

chondromas 

7 

1 0 

Angiomas 

26 

3 6 

Myxomas 

58 

80 

Cysts 

Non-neoplastic tumors (393, 

35 

48 

or 54 4 per cent) 
Inflammatory tumors 

332 

46.0 

Xanthomas 

4 

06 

Amyloid tumors 

Epithelial hyperplasia and 

18 

2 5 

leukoplakia 

33 

4 6 

Prolapse of the ventricle 

6 

0 8 

Total 

722 

99 9 


(New and Erich Arch. Otol ary ng ) 


a In aline cartilage ('cncoid), may lead 
to permanent collapse of the lumen of 
the lar\nx Constitutional treatment in 
each case should be individualized and 
conducted 1)\ the internist or general 
practitioner m conjunction with the 
local treatment by the laryngologist 

Benign Tumors 

During a period of 30 years at The 
Mayo Clinic, 722 cases of benign growths 
of the larynx were seen ; this is com- 
pared to 1100 malignant tumors of the 
lar\nx observed during the same pe- 
riod 1 because of the difficulties which 
arise in any attempt to classify tumors, 
w^hether it be clinical or pathological in 
viewpoint, New and Ench^ include in- 
flammatory new growths in the series 
of 722 cases (see Table I) 

This table deserves study because it 
illustrates the great variety of benign 
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tumors which arise from the larynx. 
The 2 most frequent types of benign 
lesions were papillomas and inflamma- 
tory tumors In the etiology of most 


occur 10 times more frequently on the 
vocal cords than on all other parts of 
the larynx; 30 times more frequently 
on the true than on the false cords. 



Fir 1 — Incision through the skin (M>erson Arch Otolar>ng) 



Fig 2 — Rotary saw pov\ered by a hand motor cutting through the 
thyroid cartilage (M>ersan Arch Otolar>ng) 


of the 722 cases stated above, inflamma- 
tion is given the greatest credence Ex- 
cluding multiple papillomas which in- 
volve the larynx diffusely, the true cord 
is the site predilection : Benign tumors 


There are no s}mptoms which may be 
said to be characteristic or diagnostic 
generally of such tumors IMany of these 
are discovered only on routine indirect 
laryngoscopy. 
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When symptoms are present, hoarse- 
ness is the most constant one, and the 
most serious symptom is obviously that 
of obstruction to breathing. The treat- 
ment of these tumors is to remove them 
by whatever method the particular case 
demands. Small tumors can be removed 
completely with a punch forceps by 



Fig 3 — Retraction and Exposure (Mjeison 
-A.rch Otularyng ) 


indirect lar\ iigoxcojn , larger tumors are 
best ajtfiroaclied by direct laryngoscopy 
using surgical diathermy. Suspension 
laryngoscopy is recommended m the re- 
mot al of e.xtensive lesions of the larynx 
Tlie latter method permits the surgeon 
to use both of his hands whereby actual 
surgical manipulations can be performed 
jierorally, in many instances obviating 
the need of approaching the glottis from 
witliout (thyrotomy or laryngofissure) 
New and Ericli caution against making 
a purely clinical diagnosis of a benign 
tumor of the larynx ; not infrequently, 
these grovxths are found to be highly 
malignant neoplasms when studied mi- 
croscopically Even benign tumors of 
the larynx should be thoroughly investi- 
gated for cellular signs of malignancy. 


Carcinoma 

Epiglottis — The surgical treatment 
of extrinsic carcinoma of the larynx, as 
reviewed in the supplement last year, 
is being reported more favorably each 
year It seems that the results of many 
years of experience are now being pub- 
lished in an attempt to revise a consider- 
able number of orthodox and antiquated 
advices in therapy, and in answer to 
some of the vexing problems which 
these cases present. Carcinoma of the 
epiglottis has been and is still included 
by many among the inoperable or ex- 
trinsic types of malignancies of the 
larynx. It is gratifying to note that 
Tucker^® extirpated, by a thyrotomy. 
an epiglottis which was involved at its 
base by a carcinoma This patient is 
well after a 5-year period and has 
retained the normal function of his 
larynx. A second case is reported of a 
similar lesion in which a more adequate 
approach to the epiglottis was obtained 
liy extending the thyrotomy wound up- 
ward and through the middle of the 
Iiyoid bone (preliminary tracheotomy, 2 
weeks in advance ) This second patient 
had an uneventful recovery as in most 
instances of other operative procedures 
on the larynx. Feeding was given post- 
operatively through a nasal catheter 
over a period of a week or 2— in the 
latter case, for 2 weeks In both, the 
loss of the epiglottis did not interfere 
m any way with the production of sound, 
nor did it result in aspiration of food 
into the trachea — the true and false 
cords and the aryepiglottic folds, rather 
than the epiglottis, prevent such an ab- 
normal relay of the food 

Intrinsic Carcinoma of the Larynx 
— Negus^^ portrays graphically the dif- 
ficulties which are encountered in the 
diagnosis of certain lesions of the larynx 
that may at one time or another simulate 
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one another, or thought by some to proaches the problem in the following 
pass from one type to another (chronic orderly and systematic manner: 
inflammatory process to one of malig- (1) A careful complete case history, 
nancy). He has numerous illustrations (2) Indirect mirror laryngoscopy, 
which demonstrate the coexistence of (3) Complete general physical exam- 
different pathologic processes such as ination, particularly of the upper respi- 
syphilis and carcinoma, tuberculosis and ratory tract. 

carcinoma, hyperkeratosis and carcinoma (4) Roentgenologic studies of the 

In his last series of pictures it is of sinuses, chest and neck, 
interest to note that a carcinoma of the (5) Blood examination, both micro- 
larynx appeared on the cord opposite scopic and serologic. 



Fit» 4 — Kemoval of the cancer-bearing area and the cartilage in 1 piece by means 
of the special punch. (Myerson . Arch Otolaryng ) 

to the one which had been removed (6) Repeated examination of sputum 

previously by laryngofissure. Negus (7) Direct laryngoscopy, broncho- 

warns against the possible mistake of scopy and esophagoscopy 
labelling a benign tumor as malignant. (8) Biopsy 

We are always accustomed to warning Treatment — From his experience 
against overlooking malignancies; in the with the treatment of intrinsic carci- 
above senes of cases, malignancies were nomas of the larynx, he concludes that 
diagnosed in cases of simple papillomas laryngectomy still offers the patient 
and tuberculosis, an error of as great the greatest insurance against recur- 
a magnitude as in the former instances, rence and for life. He advocates a 1- 
Diagnosis of Laryngeal Malig- stage procedure, in which the larynx 
nancy — In the early diagnosis of car- is removed without cutting through the 
cinoma of the larynx, Lederer^^ ap- muscles of the neck; only those muscles 
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which are attached to the thyroid and 
cricoid cartilages are dissected away : 
By “skeletonizing the larynx,” a maxi- 
mum amount of soft tissue is retained 
to lessen the deformity of the neck and 
to strengthen the anterior wall of the 
reconstructed pharynx; this assists m 
the prevention of a pharyngeal fistula. 
In the rehabilitation of the patient’s 
voice, and therefore, in the readjustment 
of the patient to his environment, Led- 
erer has found the Artificial Larynx to 
be of inestimable value both in its sim- 
plicity of construction and manipulation 
and in the short period of training re- 
quired of the patient to resume his con- 
versational contacts. 

Laryngo£ssure — There are a num- 
ber of clinics which advocate the prac- 
tice for these cases, instead of laryngec- 
tomy, of only a resection of the affected 
vocal cord by laryngofissure. It is well 
to emphasize this marked difference in 
therapy which exists. Myerson describes 
the technic of the “so-called” laryngo- 
Sssure, which i.s m truth a thyrotomy. 
This operation is indicated by Ivr}er- 
t<i teinove a strictl_\ -Iiinited in- 
trinsic carcinoma of the lar\nx He does 
not advocate general anesthesia but uses 
instead phenobarbital for preliminary 
sedation, giving the patient 1 gram the 
evening before, 1 gram 6 hours before, 
and 3 grams 1 Iiour before tlie opera- 
tion (it would seem that 3 times this 
dose w'ould be more adequate) The 
Iar_\ n.x is anesthetized wnth topical ap- 
plications as in a laryngoscopy, and the 
neck, though not stated, is probably 
infiltrated w'lth some such preparation as 
novocain 

It should be indicated here, with re- 
spect to the removal of the thyroid car- 
tilage, that, if the cartilage has been 
involved by the tumor, the case is far 
advanced and the operation is certainly 
not indicated by the definition of Myer- 


son; in the type of case for which this 
operation is adopted by Myerson, it 
would seem to be unnecessary and even 
dangerous to remove an effective bar- 
rier, presented by the cartilage, against 
extension. Further, an incision beyond 
the laryngeal box might facilitate, by 
exposing the soft tissues of the neck, 
the extension of a malignant process 
otherwise confined within the larynx 
proper 


NECK 

Deep Infections of the Neck 

Briefly stated, deep infections of the 
neck are most commonly secondary to 
inflammatory processes of the upper 
respiratory and gustatory tracts. Of 
these, the tonsils and teeth are most 
frequently portals of entry ; the tem- 
poral (mastoiditis and petrositis) and 
sphenoid bones, less frequently. Be- 
cause there exist today confusing con- 
cepts of the clinical entity described by 
Ludwig m 1836, known as Ludwig’s 
Angina, Grodinsky’s^"^’ identifica- 

tion of It is of practical value : He limits 
tlie term to an “infection starting in the 
floor of the mouth, usually from carious 
lower molar or bicuspid teeth, spread- 
ing to the submental and submaxillary 
triangles (submandiinilar space) by fas- 
cial planes, and causing serious symp- 
toms from edema of the tongue and 
glottis, mediastinitis, or to.xemia This 
definition automatically rules out spread 
by lymphatics, though obviously a peri- 
adenitis may lead to .secondary fascial 
plane infection It also practically elim- 
inates the throat, tonsils, and pharynx 
as the seat of the initial lesion Infec- 
tions in these structures spread by lym- 
phatics, or from retropharyngeal or lat- 
eral pharyngeal abscesses, which in turn 
spread secondarily to the submandibular 
space and resemble Ludwig’s angina in 
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the later stages. He states further 
that the degree of danger in infections 
of the head and neck is "dependent upon 
the location of the portal of entry, the 
degree of walling off by the inflamma- 
tory reaction, and the extent of spread 
before drainage is instituted. The im- 


and alar fasciae (space 3) or the space 
between the alar and prevertebral fas- 
ciae (space 4). 

'‘Infection in the visceral space is 
apt to remain localized at the site of 
origin. Infection in Space 3 may remain 
localized at the site of origin, but may 



Fig 5 — Diagrammatic drawing ot fasciae 
of head and neck in midsagittal section (Gro- 
tlinsky Ann Siirg ) 

portance of a knowledge of the fasciae 
and fascial spaces m anticipating the 
routes of spread of infections and in 
planning proper incisions for drainage 
IS obvious 

Regarding retropharyngeal and lateral 
pharyngeal abscesses, Grodmsky con- 
cludes that the> occur most commonly 
in children under the age of 3, and are 
usually lymphogenous except when im- 
planted directly by trauma Also that 
"acute retropharyngeal abscess may in- 
volve the space between the pharyngeal 
wall and the visceral fascia (visceral 
space), the space between the visceral 



Fig 6 — Diagrammatic drawing of tabciae 
of neck Transverse section approximately at 
the level of the sixth cerMcal vertebrae { Gro- 
dinsk\ \nn Surg ) 



Fig 7 — Diagrammatic drawing of fasciae 
of the head and neck Oblique anteroposte- 
rior section showing the relation of the sub- 
mandibular space to the lateral pharyngeal 
space and Spaces and 4 ( ( Irodinsky \nn 
Surg ) 
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also spread inferiorly and laterally 
through the neck to the superior medi- 
astinum. It may also break through the 
alar fascia and reach Space 4. Infection 



Fig 8 — Transverse section ot adult cadavci 
dt level of hard palate Superior view (Gro- 
dinskj Ann Surg ) 




/ 


Fig 9 — Transverse section of adult cadaver 
through the tongue and the palatine tonsil 
Superior view (Grodinsky Ann Surg,) 


m Space 4 (‘danger space’) is apt 
to gravitate through the neck into the 
posterior mediastinum. 

“The lateral pharyngeal space is di- 
rectly continuous with Space 3 It may 
be primarily infected from the lateral 
pharyngeal wall or may be secondarily 
infected from Space 3, the parotid space, 
masticator space or submandibular space, 



1^1 jy 10 — liansverse section of adult cada- 
\ci at the level of the th>roid cartilage Supe- 
n<>i view f ( ii odmsky \nn Surg) 


/ ice vcvMi, primary infection within the 
lateral pharyngeal space may spread sec- 
ondarily into those spaces. Infection in 
the lateral phar 3 /ngeal space extending 
into the submandibular space may re- 
semble Taidwig’s angina in the later 
stages 

“Chronic retropharyngeal abscess is 
practically due to tuberculous caries of 
the cervical vertebrae It is usually con- 
fined to Space 5 behind the prevertebral 
fascia, and usually gravitates to lower 
levels along the muscles taking origin 
from the vertebral column (psoas ab- 
scess) It may, however, remain local- 
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ized in the cervical region, in which 
case it may rupture through the alar 
fascia and enter ‘danger space’ 4. It is 
commoner in adults. 

“The clinical picture of pain, diffi- 
culty in swallowing and speaking, chills 
and fever, internal bulging of the pharyn- 
geal wall, and external swelling of the 
neck should make early diagnosis pos- 
sible. 

“The treatment is chiefly surgical — 
early and adequate drainage. This 


vertebra, may be effectively drained by 
cervical incision anterior to the sterno- 
cleidomastoid muscle (collar mediasti- 
notomy). Collections in the posterior 
mediastinum below the level of the 
fourth thoracic vertebra demand pos- 
terior thoracic drainage (dorsal medi- 
astinotomy).!®” 

Ligation of the Carotid Artery 

A review of this chapter in Medicine 
is a natural sequence to the above. The 



Fig I A — Frontal section nf tuli-term fetus through base of tongue and posterior 
nares \nterior viev\ (Grodinsky Ann Surg ) 


nia\ be internal through the mouth foi 
cases confined to the posterior pharyn- 
geal region (visceral space and Space 
3 ) External incision is necessary for 
collections in the lateral pharyngeal 
space or inferior extensions in Spaces 
3 or 4. 

“The incision of Mosher with re- 
flection of the submaxillary salivary 
gland is especially applicable for collec- 
tions in the lateral pharyngeal space 
Spaces 3 and 4, including collections in 
the superior mediastinum and posterior 
mediastinum above the fourth thoracic 


merits of ligation, especially of the com- 
mon carotid artery or of one of the large 
trunks, have long been questioned. The 
most serious cases of hemorrhage from 
head or neck are those in which the 
internal carotid artery becomes eroded 
by an infectious process of the para- 
pharynx. The surgeon has a tragic deci- 
sion to make between not ligating this 
vessel and losing a life by exsanguina- 
tion, or doing so with the knowledge 
that he may cause cerebral damage and 
death thereby An illustration of the 
seriousness of this procedure is seen in 
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the report by Fetterman and Pritch- 
ard^'^ of a case in which nasal hem- 
orrhage of unknown cases persisted, 
despite local treatment and blood trans- 
fusions, until the red-cell count had 
fallen to 1,300,000. At this time, both 
the left external and internal carotid 
arteries on the side of the hemorrhage 
were ligated. Two and one-half hours 


mon ailments as : Headaches ; neuralgia, 
epilepsy, and aortic aneurism. “This op- 
eration gained popularity up to the pres- 
ent century despite the fact that it was 
questioned by the more conservative 
surgeons. At present, though the pro- 
cedure is much less common, and the 
indications for its use more limited, and 
despite the improvement in surgical 



Fig 14 — Showing the extracranial collateral circulation 
(Watson and Siherstone Ann, Surg ) 


after this the patient developed a right- 
sided flaccid hemiplegia and difficulty in 
speech and m swallowing The patient 
remained an invalid for about 2 years 
until he finally succumbed to a disorder 
which was independent of the major 
neurologic disturbance. 

It is of interest to note the variety 
of diseases and accidents for which this 
operation was undertaken in the past, 
among which were included such com- 


technic, the operation, as Dr. Wood 
foresaw, continues to be a serious one 
which requires grave consideration be- 
fore its execution 

Many of us have forgotten that there 
are marked and frequent abnormalities 
occurring in the main arteries of the 
neck and base of the brain — that the 
usual textbook description had already 
been found by Wendell in 1888, in a 
series of 200 autopsies, to be present in 
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only 38 per cent. To avoid cerebral cancer, ligation of the common carotid 

damage, procedures have been devised artery as an emergency procedure is 

to occlude slowly the common carotid hazardous. The operative mortality m 

artery; the Crile clamp has served such our senes of 20 cases was 55 per cent 

purposes. That this concept is faulty has Frequent variations and abnormalities 



Fig 15 — Clamp devised b> Crile for gradual occlusion of the common caiotul 
artery (Watson and Siherstone Ann Surg ) 



Pig 16 — Illustrating ligation of the comnion carotid arter\ using the Ciile clamp 
(Watson and Siherstone A.nn Surg ) 

been pmven by our own experience, in the anatom} of the arteries of the 
the story of ligation is exposed and neck and brain suggest that these gross 
(.ondemned by the unavoidable and un- anatomic anomalies may largely explain 
predictable sequelae the variety of cerebral complications oc- 

They conclude “(1) These facts curring after common carotid artery liga- 
seem to indicate that in a patient with tion. 
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“(2) Collateral circulation outside the patients who recovered were over 50 
cranium is probably of little significance years of age. 

after common carotid artery ligation. “(5) The most frequent cause of death 

“( 3 ) The use of the Crile clamp for (70 per cent) was a brain complication, 
gradual occlusion of the common carotid while embolus, hemorrhage, and edema 



Pig 17 — Microscopic paraffin section of centrifuged pus, and stained with hematoxylin 
and eosin (Randall * Journal-Lancet ) 



Pig IS — ^ctinonncutic granulation tissue with numerous multinucleated giant tells 

(Randall Journal-Lancet) 

«irrer\ does n(Jt improve the prognosis of the glottis are frequent factors in a 
*‘(4) Age IS apparently not a signifi- fatal termination Postligation throm- 
cant factor m prognosis. The 5 young- bosis jirobalily occurs quite frequently, 
est patients in this series died postop- L ncontrolled cancer, sepsis, de- 

erativel} Six of the 9 (66 ])er cent) bilitation, hemorrhage dehydration and 

no 
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low blood pressure are factors influenc- of adrenalin to the first ounce, is in- 
ing a fatal outcome following ligation jected in the skin for a distance of 4 
of the common carotid artery, but the cm. along the anterior border of the 
pre-existing congenital blood vascular lower third of the sternomastoid mus- 
supply to the brain is an important cle. The platysma is incised, the sterno- 



Fig 19 — A young colony and early granulation tissue reaction showing the characteristic zones 

(Randall. Journal-Lancet ) 



Fig 20 — Actinomycosis of the spleen Note detached mycelial filaments surrounded by 
wandering cells (Randall . Journal-Lancet ) 

factor, determining whether life can be mastoid muscle retracted laterally, and 
maintained after 1 common carotid the common carotid artery located just 
artery has been ligated/’ below the crossing of the omohyoid mus- 

^'Operative Procedure — 1 per cent cle. The carotid sheath is incised and 
novocain solution, containing 10 drops separated from the artery for a distance 
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of 1 cm. ; then the Crile clamp is placed a period of 24 hours. At the end of 
about the artery and 2, untied, No. 2 this time the packing is removed, liga- 
chromic catgut sutures placed around tures tied and the clamp removed. If 



Fig 21 — Actinomj cosis of the neck m a girl aged 13 (Randall Journal-Lancet.) 



Fig. 22 — Rapid extension of the actinomycotic process during inadequate treatment 

(Randall . Journal-Lancet ) 


the artery, 1 above and 1 below the cerebral symptoms develop during the 
clamp. The wound is packed open and gradual closing of the clamp, its jaws 
the clamp slowly screwed shut over can be reopened and the flow of the 
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blood re-et>tablished. One case in the ter are merely supportive measures 
series developed cerebral signs at the and are secondar}- to surgical excision, 
end of 6 hours The clamp was un- Otherwise, the extension into contiguous 
screwed, but the patient became cyanotic tissue will tend to make the case more 
and died To be avoided in this pro- aggravated than if these measures were 
cedure are such accidents as pressure instituted vigorously at the very be- 
necrosis of the artery walls, wound ginning 



Fig 23 — Actinomycosis of the head and 
neck of 2 \ears* duration. (Randall Tournah 
Lancet 1 


infection, hemorrhage and \ agios and 
sMiipathctic ner^e damage " 

.Actinomycosis of the Head and Neck 

It is essential, according to Randall,^*' 
that materia! which has been aspirated 
from a chronic inflammatory mass should 
l)c studied, both In smear and by stained 
seitioiis, ftir ilie characteristic colonies 
of attinoim cosis f^ater in tlie course 
i)t the disease when sinuses are formed, 
the characteristic granules (sulfur bod- 
ies) ma\ not be so readily discovered 
The cer\icofacial region is most often 
affected, comprising, m the experience of 
Randall, 60 per cent of the cases. Treat- 
ment, alter diagnosis has been made, 
is surgical excision, followed by radi- 
ation and potassium iodide: The lat- 



Fig 24 — One year after radical excision 
of the actinomycotic prtjcess No recurrence 
(Randall Journal-Lancet) 



Fig 25 — Actinomycosis of the parotid ma^- 
seter region Two months’ duration (Ran- 
dall Journal -Lancet ) 
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OTOLOGY 

By Francis L. Lederer, M.D. 


Deafness 

Prevention — Appreciation of the so- 
cial and economic importance of deaf- 
ness has led investigators to dwell more 
and more on the prevention and allevia- 
tion of hearing impairment. Schools, 
through the co-operation of special or- 
ganizations, health authorities and phy- 
sicians, are conducting hearing surveys 
where defects may be discovered and 
remedial measures applied early enough 
to expect practical benefits to result. 
With few exceptions, hearing impair- 
ments detected early in the course of the 
disease, whether it be child or adult, 
proper and persistent treatment and the 
elimination of the underlying pathologic 
causes will either cure or improve the 
condition. 

Mandatory tests in many States have 
won the approval of State and National 
medical societies Tn a survey conducted 
in Alliany, N Y , E M Freund^o finds 
that from 5 to 20 per cent have a hear- 
ing impairment In addition to the tests 
of hearing, histones were studied, physi- 
cal defects in the ears, noses, throats and 
sinuses were noted Tonsils and adenoids 
were found not to be the only factors 
concerned in the production of deafness. 

Complete obstruction of the eustachian 
tulle causes acute middle ear symptoms 
and often abscess Partial obstruction 
in children causes a progressive loss of 
hearing, beginning with the high tones 
and gradually involving the low tones 
If tlie causal condition is recognized and 
properly treated before the age of 15, 
hearing usually returns to somewhere 
near the normal level After this age the 
results are far less satisfactory, because 
hyperplastic lymphoid tissue and partial 
tubal obstruction usually date from early 


childhood. After the age of 15 the sec- 
ondary changes in the middle ear may 
be so advanced that they can be repaired 
by no treatment whatever. 

A long-continued partial obstruction 
of the eustachian tubes in children was 
found by S J Crowe and J. W. Bay- 
lor 21 to cause retraction of the tympanic 
membranes, impaired hearing for high 
tones w'ith relatively good hearing for 
low tones, and sometimes a total loss 
of hearing by bone conduction. This 
revolutionary statement is based on de- 
tailed observation of 60 children, in 
some cases for 10 years. In all of them 
the pharyngeal orifices of the eustachian 
tubes were partially occluded with nod- 
ules of lymphoid tissue This condition 
in the nasopharynx is identical with 
granular pharyngitis but is more diffi- 
cult to see The location of the hyper- 
plastic lymphoid tissue interferes with 
the normal function of the tubes The 
most satisfactory method of treatment 
is irradiation with radium or roentgen 
rays After the h}'perplastic lymphoid 
tissue has been reduced and the tubal 
orifices look normal when viewed with 
the nasopharyngoscope, the hearing for 
high tones and for bone-conducted 
sounds often returns to the normal level, 
and it remains there so long as the 
eustachian tubes are clear .\fter a cold 
the original condition may recur, with 
consequent loss of hearing This proves 
that impairment or even total loss of 
hearing for high tones and fur bone- 
conducted .sounds does not necessarily 
imply an inner ear or nerve lesion 

Irradiation does not permanently re- 
move hyperplastic lymphoid tissue, but 
relatively small doses, which in no way 
injure the pituitary gland, nasopharyn- 
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geal mucosa or inner ear, keep it in 
abeyance during the age period in which 
it grows most actively. 

The authors concluded from their 
studies that the commonest type of mid- 
dle ear deafness in adults begins during 
childhood. It often progresses so grad- 
ually and insidiously that it may not be- 
come evident, i. e., the frequency range 
of speech is not involved, until it is too 
late to correct the primary trouble and 
restore the hearing. They feel that if 
school children in the primary grades 
were examined with a nasopharyngo- 
scope at least once a year and those with 
hyperplastic lymphoid tissue in and 
around the orifice of the eustachian tubes 
were treated with radiation as often as 
necessary to insure normal functioning 
of tubes, the number of deaf adults in 
the next generation could be reduced by 
50 per cent 

Studies of pupils of the Pennsyl- 
vania School for the Deaf were carried 
out by W. Huglison and his coworkers, 
A. Ciocco and C Palmer 22 Complete 
lack of re'^ponse to auditory stimulation 
nas found to be a rare condition, the 
children resjionding to at least 1 tonal 
frequenci' by air conduction in 1 ear 
and M5 per cent in both ears In the 
great majonti of these children the loss 
of hearing was bilateral and approxi- 
mately equal in the 2 ears Sex was 
not a significant factor nor was age 
related to the degree of hearing loss 
I'lfty-four per cent of the children were 
said to have been born deaf, the highest 
number at 1 year of age, decreasing 
rapidly at each successive age Menin- 
gitis was the most frequent contributing 
factor f about 17 per cent), with measles, 
otitis media, scarlet fever and head 
trauma accounting for one-half of the 
impairments. The authors offer no ap- 
parent association between auditory 
thresholds and the stated causes of deaf- 


ness. A significant number of children 
was found to have enough residual 
hearing either by bone or air conduc- 
tion to warrant some rational effort to- 
ward therapeutic relief. 

Medical Treatment — Hormones 
and glandular products have been 
used in the treatment of deafness by 
various investigators and by several 
routes of administration. Mortimer and 
his colleagues^s report the results of 
the insufflation of estrogen intrana- 
sally in a series of 55 cases of constitu- 
tional deafness Of the patients treated 
between July, 1936, and September, 
1938, there are 39 females and 16 males. 
The cases were mostly diagnosed as 
either “otosclerosis” or “nerve deaf- 
ness”; no attempt was made to select 
any given type of case. The patients 
range in age from the second to the sixth 
decade of life Treatment consisted of 
daily nasal insufflation of 1 cc. of oil 
containing 1000 international units of 
estrogen None of the patients was 
treated for less than 3 months Many of 
them have been under treatment for 
6 months and there are some who have 
been treated intermittently for 2 years. 
As controls, 8 males and 6 females have 
been observed. Before and during the 
treatment, at intervals of from 1 to 2 
months, the hearing acuity in each ear 
of each patient was measured Statistical 
examination shows that when all the 
data for 512, 1024, 2048 and 4096 cycles 
are considered, the hearing of the treated 
males improved slightly, while that of 
the untreated males deteriorated slightly. 
At these same frequencies the hearing 
of the treated females also improved 
slightly and of the untreated ones it 
appeared to deteriorate. 

The thyroxine treatment of otoscle- 
rosis was first advocated by Gray in 
Great Britain and studied most ex- 
tensively in this country by Goldstein 
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The method has not been widely ac- 
cepted to date, however. Thyroxine is 
used in the form of tablets, 3^4 grain 
(0.001 Gm.). One tablet is dissolved 
in 4 drops of warm sterile distilled water 
and injected directly into the middle ear 
cavity so that it may come in contact 
with the promontory and oval window. 
Any syringe and bayonet-bent needle 
may be used. 

For anesthesia, an aniline-cocaine 
hydrochloride solution (chemically 
pure aniline 90 parts, cocaine hydro- 
chloride 10 parts) has been recom- 
mended. Five drops are instilled into the 
ear for 5 minutes and then the remain- 
ing solution carefully wiped out 

The site of injections is at a point 
halfway between the tip of the handle 
of the malleus and the posterior rim 
of the annulus tympanicus. Immedi- 
ately after injection the patient sits erect 
and with the head thrown well backward 
keeps the mouth open for 3 minutes This 
position keeps the fluid from escaping 
down tlie eustachian tube and also in- 
sures bathing the region of the round 
window Following injection, the patient 
remains quiet for from 20 to 30 minutes 
and IS not too active the rest of the day. 

'riie treatment consists of 4 consecu- 
tive injections made alternately in the 
right and left ears at intervals of 1 
week This allows a period of 14 days 
m each ear for the alisorption of the 
thyro.xine solution 

G Selfridge-^ has used nicot/m'c acid, 
nicotinamide and quite recently so- 
dium nicotinate in the treatment of 
some 30 cases of high-tone deafness 
The ages of the patients ranged from 
21 to 77 years In many the results are 
striking ; in all cases m which the audio- 
gram shows a gradual decline of the 
tone scale, use of these fractions is justi- 
fied , for, while the improvement in the 
audiometric curve may not be great, the 


physical and mental improvement is suf- 
ficient justification. Indeed, any measure 
tending to ward off senescence is jus- 
tifiable, and evidence is slowly accumu- 
lating that several components of the 
vitamin B complex play a definite part 
in the advancing of age. 

Selfridge^® also studied the eighth 
nerve in relation to thiamin chloride 
and nicotinic acid. He found the 
thiamin chloride was an essential addi- 
tion to nicotinic acid for the increase 
in hearing. It was evident that the great- 
est improvement came from the use of 
nicotinic acid or sodium nicotinate, and 
only rarely was the improvement due 
to thiamin chloride, rather than nicotinic 
acid. Dysfunction of the endocrine glands, 
vitamin deficiency and any abnormal 
level of the electrolytes and any lower- 
ing of protein intake should be cor- 
rected Obviously the dietary intake 
should be kept up to the optimum level, 
especially during pregnancy, infancy, 
childhood and adolescence. 

Davis and Rommel-" report that the 
use of prostigmin in acute and chronic 
deafness and tinnitus aurium brings 
about definite and marked improvement. 
Tlie value of prostigmin in these dis- 
orders was systematically investigated 
after the accidental discovery of Rommel 
that the ticking of a bedroom '“tickless” 
clock (ordinarily no louder than a watch) 
was clearly audible to him at a distance 
of 8 feet following an injection of pro- 
stigniin which he had taken for other 
reasons 

Tw enty-eiglit patients with tinnitus 
aurium and acute blockage of the eus- 
tachian tube, most of whom had marked 
deafness, were given injections of 1 cc 
of prostigmin methvlsulfate, 1 : 2000 so- 
lution, at intervals of 3 to 5 days, sup- 
plemented in most instances by catheter- 
ization of the eustachian tube and b\ 
massage There was rapid remission of 
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the annoying symptoms, and few pa- 
tients required more than 5 injections 
even when there had been loss of hear- 
ing for as long as a month But 2 pa- 
tients had recurrence of their symptoms, 
and in each case 1 injection of prostig- 
min was followed by prompt improve- 
ment. In 2 acute cases prostigmin alone 
was used with satisfactory results. In 
the 1 case all head noises disappeared 
after 3 injections and in the other tin- 
nitus disappeared after 4 injections. 

Davis and Rommel discuss the rea- 
son for prostigmm’s effectiveness in 
deafness They point out that the mus- 
cles of the ear and of the face have a 
common embryonic origin and a com- 
mon innervation (trigeminal and facial 
nerves). Since the facial muscles in 
myasthenic patients regain normal func- 
tion after the use of prostigmin, it is 
suggested that a somewhat similar phe- 
nomenon may occur with the otologic 
muscles m deafness after a dose of pro- 
stigmin This might also explain the 
beneficial action of prostigmin in tri- 
geminal neuralgia The\ caution against 
the use of large doses or too frequent 
administration, lest toxic effects be pro- 
duced. 

Vertigo 

Vestibular Tests — \'ertig(i. lieing 
somewhat of a cerebral sensation, has 
ustialli' been classed as a neurologic 
\vmptom According to B H. Shuster,-^ 
with the more frequent employment of 
the labyrinthine or vestibular tests, the 
s.Muptom vertigo has gradually become 
associated with otologic problems. Ver- 
tigo, as a subjective sensation of 
disturbed equilibrium, frequently accom- 
panied by slight obscuration of con- 
sciousness, may be manifested in the 
form of (1) giddiness, which is a mild 
degree of fainting; (2) sense of rotation 
and (3) pulsion, veering the person to 
one side or another. All of the foregoing 


occur in attacks and are not continuous 
or constant. Shuster discusses the physi- 
ology of the labyrinth, the probable 
pathways for the production of vertigo 
and its etiology. The etiology is con- 
sidered in 4 groups, vis.: (1) General 
systemic condition . (2) ocular condi- 
tions ; (3) diseases of the ear, and (4) 
diseases of the brain These are dis- 
cussed in considerable detail, and diag- 
nosis as well as treatment is predicated 
upon a careful history and a thorough 
investigation and elimination of all of 
these factors. 

The tests carried out for the exam- 
ination of the vestibular labyrinth must 
be performed by those thoroughly 
trained in the technic and interpretation. 
J. L. Maybaum^^ finds vestibular tests 
are of considerable assistance in the diag- 
nosis of brain stem lesions and particu- 
larly in the localization of expanding 
intracranial lesions. He points out that 
they are useful: (1) In the differential 
diagnosis of peripheral and central le- 
sions of the eighth nerve; (2) in the 
differential diagnosis of an infra- from 
a .supratentorial lesion, (3) for a more 
definite localization of a posterior fossa 
lesion (cerebellum, pons, cerebellar ped- 
uncles, pontine angle, etc ) ; (4) in the 
earl} diagnosis of cerebello-pontine angle 
neoplasms , ( 5 ) as aids in localization 
by e.xclusion ; and (6) for the evaluation 
of Meniere’s syndrome. 

Aviation and the Ear — W. Salem^*^ 
says that at the otorhinolaryngologic 
clinic of the school of naval aviation in 
Rio de Janeiro they have about 200 rec- 
ords pertaining to examinations of the 
labyrinth of aviators. In the course of 
these examinations and of continuous 
control tests on aviators it was found 
that life as an aviator rapidly fatigues the 
organism and influences the vestibular 
apparatus. The more active the man is 
as a pilot, the weaker become his ves- 
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tibular reactions The rotatory test of 
Barany is employed by the author only 
during the first examination ; for ex- 
perienced aviators he found the test of 
little value. He observed that the post- 
rotatory nystagmus should not be in- 
terpreted by algebraic formulas and he 
gained the impression that it is advisable 
to adhere to the general medical prin- 
ciple that an isolated sign never has 
absolute value. The falling test, with the 
head inclined 90 degrees forward, he 
found of no clinical value, but he regards 
the caloric test as the best mode of 
examination of the labyrinth. He cites 
cases of hypoexcitabihty in experienced 
pilots and says that to him such hypo- 
excitability is of no clinical value If 
such pilots have no other symptoms, they 
can continue their activity as aviators. 

The aviator acquires a sense of equi- 
librium superior to the normal. Aside 
from this, the labyrinthine ' sensitivit5' 
IS nearly always diminished; this seems 
to be a phenomenon of adaptation By 
Itself hypoexcitability does not reveal a 
perturbation of the labyrinth and has 
no \alue in aviation The author also 
mentions a case of labyrinthine hyper- 
excitability detected by caloric tests in 
a stunt flier This man was permitted 
to continue ordinary flying but was ad- 
vised not to do stunt flying and high 
altitude flying 

On the basis of his observations the 
author reaches the following conclu- 
sions L There exists a labyrinthine 
adaptability in aviators which modifies 
the reactions in the examinations on the 
vestibular apparatus It is a relative 
modification and of no pathologic sig- 
nificance in aviation 2 The labyrinth- 
ine hypoexcitability or hyperexcitability 
cannot be given uniform interpretations, 
but they must vary relatively in each 
case and in relation to each form of 
flying 


Experiments have shown that pro- 
longed stimulation of the ear by intense 
sound causes cochlear degeneration re- 
sulting in deafness. At first this deafness 
gradually wears off after a few hours, 
but constant flying without protection 
for the ears leads to permanent impair- 
ment of hearing. 

E. D. D. Dickson, ef al say 
noise in connection with flying arises 
from 3 sources, the engine exhaust, the 
propeller and the wind (slip stream) 
Tests were made to determine the 
amount of protection of hearing pro- 
vided by the standard pattern of flying 
helmet and other ear protectors and 
also to determine what protection can be 
afforded by simple ways of blocking the 
ear or packing the meatus They learned 
that packing the meatus with absorbent 
cotton smeared with petrolatum was a 
quick, safe and efficient method. Audio- 
grams of aviators using a helmet of the 
high altitude type with the ear phones 
attached showed no loss for high tones. 
The effect of noise on the ear seems to 
depend to some extent on the relative 
position of the aviators in the airplane 
If the aviators sit well forward and in 
front of the engines, the effect is con- 
siderably less severe than if they sit 
below or between that engines. Investi- 
gation is being c^ntir ^^ri n the hope 
of finding still more ^M mve methods 
of protecting the ears oiaviators 
Meniere’s Syndrome — C S Hall- 
pike and H. Cairns^^ describe the mi- 
croscopic changes in the temporal bones 
of 2 patients with Aleniere’s syndrome 
In each of these the affected temporal 
bone showed a gross distention of the 
endolymphatic system together with de- 
generative changes in the sensory ele- 
ments A possible explanation of this 
distention is suggested by the absence 
in both patients of the normal area of 
perisaccular connective tissue around 
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the saccus endolymphaticus. A possible 
mechanism is further suggested whereby 
the microscopic changes may be corre- 
lated with the clinical features of the 
disease. 

M. N. Fawcett and T. Cawthorne®'"^ 
studied the effect of various salt and 
fluid intakes on the symptoms of Men- 
iere’s disease in II cases All but 1 
were affected to a greater or lesser de- 
gree by variations m the intake of fluid 
and salt. Any steps taken to favor the 
retention of fluid within the body re- 
sulted in an aggravation of the symp- 
toms, whereas the reverse was true 
when excretion of fluid was encouraged. 
In 9 cases this fluctuation of the symp- 
toms was accompanied by variation in 
the hearing capacity, thus, when the 
symptoms were more marked the hear- 
ing was worse and ^nce versa None 
of the patients under review tended to 
retain fluid unduly, although they were 
all sensitive to \anations in the salt 
and fluid intake. It seems that imperfect 
functioning of the pressure-regulating 
mechanism of the endoKmphatic system 
places the affected labyrintli under the 
influence of any factors that may effect 
the secretion or absorption of endolymph 
on that side It is not unreasonable to 
Mipiiose that an increase of the fluid 
content of the body may favor an in- 
crease of the mtralabyrinthme pressure 
It IS recommended that an antireten- 
tional regimen should form part of the 
iinestigation of every patient with Men- 
iere’s disease. 

Willie a great deal of work has been 
done on the pathology and treatment 
of Meniere’s syndrome, H. Brunner^^ 
does believe the results to be propor- 
tionate to the effort applied. A Meniere’s 
attack consists of (1) cochlear symptoms 
(tinnitus, deafness) ; (2) labyrinthine 
symptoms (dizziness, spontaneous nys- 
tagmus, diminution of the excitability 


of 1 labyrinth) , and (3) general vaso- 
motor symptoms. In order to avoid con- 
fusion in the diagnosis, it is important 
to keep this triad of symptoms in mind. 
The symptoms may not all be present 
simultaneously in a single attack, but 
an exact diagnosis is only justifiable 
when the triad is present. 

Between attacks, a retracted, fibrous, 
or atrophic drum may be found An 
attack usually produces an acute in- 
crease of deafness which outlasts the 
attack Dizziness and spontaneous nys- 
tagmus, between attacks, may or may 
not be present and an examination of the 
labyrinth usually reveals a hyperexcita- 
bihty, 1 side more than the other. Fail- 
ure of 1 labyrinth to react has rarely 
been observed 

Treatment — Elimination of foci of 
infection, keeping open of the eus- 
tachian tubes, a salt-free diet, admin- 
istration of bromides, iodides and cal- 
cium, faradization, reduction of fluid 
intake, and division of the vestibular 
branch of the eighth nerve all have 
tlieir enthusiasts Brunner states that 
lie w ell realizes the many unsolved prob- 
lems m connection with the entity but 
believes that scientific progress depends 
upon such conditions as Meniere’s syn- 
drome, for which much more investiga- 
tion must be carried out. 

Head Injuries and the Temporal 
Bone 

Types— Fractures of the base of the 
skull more frequently involve the ear 
than fractures of the vault Fractures of 
the ear and mastoid are usually of 1 of 
3 types • ( 1 ) Longitudinal ; ( 2 ) trans- 
verse, (3) rupture of the petrous apex. 
The longitudinal type involves the teg- 
men tympani and runs forward through 
the roof of the eustachian tube. They 
may either be linear or branched and 
usually do not involve the labyrinth di- 
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rectly but may extend posteriorly into 
the mastoid and cause a rupture of the 
lateral sinus which will be manifest by 
free bleeding into the middle ear (hema- 
totympanum) and into the nasophar 3 mx. 
The transverse type begins in the region 
of the jugular bulb or base of the mas- 
toid, crossing the petrous pyramid and 
ending on the anterior surface of the 
petrous bone In this type the middle 
ear and labyrinth are usually involved, 
producing mastoiditis or/and meningitis. 
According to W. E. Grove, the middle 
ear is spared in one-half the cases but 
when injured, the damage affects only 
its medial wall (eustachian tube, knee of 
the facial canal and the footplate of the 
stapes ) 

Signs and Symptoms — The diagno- 
sis is discussed by J. W. Fowlkes,^® 
depending upon the part of the temporal 
bone involved The general symptoms 
are nausea, vomiting, headache, loss of 
consciousness, bloody discharge into or 
from the middle ear, sometimes accom- 
panied by the escape of cerebrospinal 
fluid If a fracture is present, it may be 
evidenced by a lusterless drum which 
has taken on a bluish tint (hematotym- 
pantim). I’us may be found in the dis- 
cliarge from the canal and it is of im- 
portance to ascertain whether or not a 
chronic suppurative otitis media existed 
before the accident In such a case, the 
Complications of mastoiditis, lateral sinus 
tliromhosis or meningitis may develop 
and require surgical interference When 
tlie labyrinth is affected, the patient com- 
plains of vertigo, tinnitus, deafness, and 
nystagmus will be found present. 

The roentgenological demonstration of 
the longitudinal fracture, according to 
Grove, offers man) difficulties even 
when carried out early and after a month 
or 2 becomes practically impossible. The 
transverse fracture can usually be de- 
lineated in the film, often when even 


very slight, and this may hold true man) 
years after injury. Grove reports 1 de- 
monstrable 8% years after the trauma. 

A study of the after-effects of head 
injury is presented by W. F. Schaller,^’' 
who believes that the term “traumatic 
neurosis” should be discarded and re- 
placed by a more fitting and descriptive 
classification. After-effects of head in- 
jury may be classified as contusion, con- 
cussion, psychosis, and psychoneurosis, 
all essentially different conditions. The 
post-traumatic concussion state produces 
reversible changes of brain function 
which, in severe cases, may become 
irreversible, with demonstrable patho- 
logic change. The post-traumatic psycho- 
neurotic state, characterized by fear, 
suggestion and wishful thinking, is due 
to the precipitation of psychic complexes, 
following a period of meditation, in pa- 
tient presenting inadequate personality 
traits and subjected to adverse mental 
influences. 

In an analysis of 211 cases of skull 
fractures involving the ear, W. E. 
Grove^'"^ reports 49 miscellaneous frac- 
tures of the vault, face and sinuses, 146 
longitudinal fractures of the temporal 
bone and 16 fractures of the petrous 
pyramid There were 7 cases of late 
hemorrhage from the ear after basal 
.^kull fractures and an escape of cerebro- 
spinal fluid in 8, a sign which indicates 
that tlie subarachnoid space has been 
opened, usually associated with a longi- 
tudinal fracture. Facial paralysis oc- 
curred in 31 25 per cent of petrous bone 
fractures and in 18.7 per cent of longi- 
tudinal fractures. The paralysis was 
permanent in 20 7 per cent of cases 
Objective vestibular disturbances were 
encountered in 75 per cent of the cases, 
irrespective of the type of fracture. 

Complaints and disturbances in the 
organs of hearing and balance observed 
in cases after head injuries were dis- 
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cussed by A. Alexander and R. Scholl.^® 
The authors examined 231 cases of con- 
cussion of brain, 27 cases of contusion 
of the brain, 22 cases of fractures within 
the facial skeleton, 40 cases of fracture 
of the vault of the skull, and 67 cases 
of fracture of the base of the skull. 
About 30 per cent of these cases had 
complaint referable to the cochlea and 
the labyrinth. The complaints about 
tinnitus and diminution of hearing are 
dependent upon the severity of the in- 
jury, as they are more frequent in cases 
of severe involvement than in slight 
injuries. 

In contrast, the complaints about diz- 
ziness are more or less independent of 
the severity of the injury, inasmuch as 
they are to be found in severe as well as 
in slight injuries. Dizziness is more 
frequently complained of than difficulty 
in hearing, the relationship being about 
40 to 60 per cent. The objective exam- 
ination m about 33 per cent of the cases 
reveals a disease in the middle ear or in 
the cochlea, and in 30 per cent of the 
cases a disease m the labyrinth Similar 
to the subjective symjitoms, tlie per- 
centage of objective diseases of the 
cochlea increases with the seventy of the 
injure Therefore, only IS per cent of 
cases of concussion of brain on exam- 
ination evidence a disease of the middle 
ear or the cochlea 

In contrast, this percentage is 80 per 
cent as far as tlie fractures of the base 
of the skull are concerned In other 
words, every seventh case of concussion 
of the brain with the complaint of tinni- 
tus or diminution of hearing has a dis- 
ease in the middle ear or in the cochlea 
which can be demonstrated clinically. In 
contradistinction to the cases of fracture 
of the base of the skull, who complain of 
tinnitus or diminution of hearing, four- 
fifths have a disease in the middle ear 
or the cochlea Looking upon all cases 


of injuries of the skull, there are 5.2 per 
cent of cases evidencing disturbances 
within the cochlear apparatus, even in 
clinical examination. These difficulties 
are most often produced by a disease of 
the internal ear (about 60 per cent) 
which appears either immediately after 
the injury or late afterward. Complete 
deafness after an injury is relatively 
rare It was found present in 0.26 per 
cent of the cases who had difficulty in 
hearing 

In a review of 19 unselected cases, 
M. RosenthaD*^ suggests that impair- 
ment of hearing does not follow injuries 
to the head as commonly as is gener- 
ally accepted, but that the trauma most 
often occurs in the basal coil of the 
cochlea with impairment for perception 
of the higher frequencies, above 2048 
double vibrations, which does not, by 
it.self, produce “functional” loss of hear- 
‘ing. 

Treatment — Excellent contributions 
on this subject have been presented by 
N P. Battle,^^ P Shapiro and H, Jack- 
son,'*- Browder and R Meyers,^® M A 
Zacks,'*'* H B. Perlman,'*^ A W. Ad- 
son,'**’ W E Grove,*” and .A P Hof- 
nian.*^ 

Patients should be put to bed and 
kept there longer than it appears neces- 
sary, the minimum, 4 to 6 weeks In 
the beginning, shock should be treated, 
lacerations sutured, reduction of other 
fractures may wait because added ma- 
nipulations must be avoided X-ray diag- 
nosis IS not to be indulged in when shock 
IS present. The blood pressure and res- 
piration must be closely watched, as 
indications ma\ arise from a change in 
treatment or operation 

Treatment of shock, which is so neces- 
sary in head injuries, is of utmost impor- 
tance. While there is controversy about 
the administration of fluids, blood chem- 
istry studies have proven that marked 
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alkalosis may be present before signs of 
dehydration appear, and in such cases 
fluids must be given as indicated, with 
caution to guard against edema of the 
brain. Spinal puncture is employed to 
relieve edema of the brain due to stasis 
of the blood because the circulation is 
blocked, with increased pressure of the 
spinal fluid, hemorrhage, and ischemia. 

If blood or spinal fluid is found com- 
ing from the external auditory canal, it 
should not be interfered with under any 
circumstance, as there is nothing to gain 
and bacteria may be introduced, thus 
producing a meningitis The skin around 
the area should be kept clean and a large 
sterile mastoid dressing applied If a 
hematotympanum is present, the tym- 
panic membrane should not be incised. 
If the discharge becomes secondarily 
infected and mastoiditis develops, any 
form of operation should be postponed 
until absolute indications present them- 
selves (fever, chills, headache, niastodi- 
tis, etc ) 

Otitis Media 

Etiology — In another communica- 
tion regarding swimming and otitis 
media, H. M. Taylor^*^ has for many 
\ears contended that biology is the fun- 
damental study of the phenomena of life 
m all Its varied relations After recogniz- 
ing the facts pertaining to the adapta- 
tions that ac^uatic animals have for pro- 
tecting the drum membrane against water 
and realizing man’s lack of like modifica- 
tions, one can hardly escape the con- 
clusion that a perforation of the drum 
membrane is in man a positive contra- 
indication for swimming or diving. 

Otitis externa, or furunculosis, from 
which the swimmer often suffers, like- 
wise illustrates that the external auditory 
canal was not intended to withstand the 
vitiating effect of water. If the hand is 
immersed in sterile water for 30 minutes. 


the skin will be wrinkled and degenera- 
tion of the epithelium will result. A simi- 
lar change takes place in the ear of the 
swimmer. Maceration of the delicate 
dermis by the water breaks the skin and 
opens to the ever-present staphylococcus 
an avenue of infection, with resulting 
various forms of otomycosis, frequently 
observed during the swimming season. 

Infections of the ear or sinuses sec- 
ondary to swimming evidently come 
from one or both of these sources : For- 
eign bacteria may gain entrance to the 
deeper portions of the nasal apparatus 
and the conjoined structures; or bacteria 
normally and constantly in this region 
may be allowed, by a lowered resistance 
on the part of the swimmer, to multiply 
to pathologic proportions 

In view of the modifications that 
aquatic animals have for their environ- 
ment. i e , for preventing water from 
gaining entrance into the upper part of 
the respiratory tract and into the exter- 
nal auditory canal and for maintaining 
a normal body temperature in cold water, 
provisions that man conspicuously lacks, 
there is but 1 conclusion, that man is 
essentially a terrestrial animal and that 
his anatomy and physiology are not 
modified for an aquatic environment 
When out of his normal sphere, unless 
he takes cognizance of the limitations 
nature has placed on him and heeds the 
fundamental laws that regulate his 
being, he subject.^ himself to the likeli- 
hood of contracting the infections that 
frequently beset the swimmer. These 
nasal and aural involvements run the 
gamut of pathologic conditions from the 
innocent circumscribed furuncle to a dis- 
eased condition of the mastoid, with all 
its intracranial complications, as well as 
the fulminating infections of the sinuses 
and such complications as osteomyelitis 
of the frontal bone and intracranial 
lesions 
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Pathogenesis — In discussing the 
diagnosis and treatment of diseases of 
the ear in children, H. J. Williams®® 
states that certain anatomical facts must 
be known by the practitioner to enable 
him to understand why middle ear in- 
flammations in the infant and child dif- 
fer from those occurring in adult life. 
The highest percentage of both catarrhal 
and suppurative otitis media occurs in 
children before the fifth year and it is 
obvious that, if progress is to be made 
in the prevention of deafness, emphasis 
must be placed on the diagnosis and 
treatment of otitis media in this age 
group. 

For the sake of clarity, let the age of 
infancy be up to 1 year. At that age, 
the anatomy of the ear differs from that 
of the older child. The auditory tube is 
short, being from 16 to 18 mm. long, 
but the breadth is equal to that of the 
adult. The pharyngeal orifice is on a 
level with the floor of the nose, and 
infected material consequently from the 
nose finds easy access to the tube. There 
is no angle or isthmus, and the tube is 
jiractically horizontal. The muscles arc 
not well developed In the infant the 
t>nipanic membrane is thicker and more 
elastic than in the older child. The 
membrane often bulges wlien the infant 
cries 

The osseous external auditory canal 
consists only of a bony ring which grad- 
uall} grows outward by the deposit of 
bone on its outer surface. The drum is 
at an acute angle wdth the canal and the 
walls of the membranocartilaginous por- 
tions are studded with fine hairs, which 
make examination of the tympanic mem- 
brane difficult. 

During the second year, the osseous 
canal begins to assume the adult form. 
The lumen of the canal becomes larger, 
and the tympanic membrane becomes 
more horizontal. 


The middle ear usually becomes in- 
volved in acute infections of the upper 
respiratory tract and the exanthemata, 
particularly scarlet fever and measles. 
There is a rise in temperature and the 
pain is usually severe. The tympanic 
membrane is at first red and then bulges 
in the posterior half. Early free linear 
incision is advocated by Williams be- 
cause in a study of 14,733 scarlet fever 
cases, 1535 of whom had otitis media 
(the total number of ears was 2186), 
858 had an incision of the drum. In this 
group, 6.6 per cent developed surgical 
mastoiditis, whereas 9.3 per cent re- 
quired surgical interference in the group 
which had spontaneous ruptures. In a 
series of measles complications, 11 per 
cent developed surgical mastoiditis fol- 
lowing spontaneous ruptures. Adenoids 
and tonsils and sinus infections are 
shown to be definite predisposing fac- 
tors in the production of otitis media. 

Treatment — This past year has pro- 
duced no new trends m therapy, but 
bome interesting controversial discus- 
sions concern incision of the tympanic 
membrane and the use of what the year 
before was hailed as the miracle drug. 
In the interpretation of all of these, it is 
necessary to bear in mind that the an- 
tagonists of incision may not be consid- 
ering the entities which actually require 
release of intratympanic pressure from a 
humane point of view, to say nothing of 
the tlierapeutic advantage of selecting a 
site for drainage in the tympanic mem- 
brane w'hich insures a better prognosis 
for life as well as for the prevention of 
complications. The employment of sulfa- 
nilamide or its derivatives was bound to 
meet with disappointments due to fail- 
ures and complications from its use 
because it was empirically prescribed 
without an evaluation of the clinical 
signs or regard for the untoward effects 
of the drug. 
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Clinical observation over a period of 
5 years has led H. Bakwin and 
H. Jacobziner^^ to believe that incising 
an inflamed drum often leads to a puru- 
lent discharge in an ear in which, if there 
were no operative intervention, the infec- 
tion would subside spontaneously. Fur- 
thermore, the results over a period of 5 
years strongly indicate that frequent 
examinations of the ear, by traumatiz- 
ing the drum and the canal and by 
exposing the nasopharynx of the infant 
to the expired air of the examiner, favor 
the development of purulent otitis media. 
In many pediatric hospitals, otitis media 
IS treated casually and its management 
is left to the house officers without ade- 
quate supervision by the visiting staff. 
This attitude is fraught with danger, as 
it exposes children already ill to the 
danger and inconvenience of unneces- 
sary paracenteses and purulent otitic dis- 
charges. Though disease of the mastoid 
is uncommon in infants, it does occur 
and is to be avoided if possible. By 
careful supervision, strict adherence to 
a standardized set of indications for 
myringotomy and the avoidance of too 
frequent examinations, the incidence of 
purulent otitis media may be reduced 
and the danger of disease of the mastoid 
lessened The authors state that the 
results of their study lend no support to 
the view that delay in incising an ear 
drum is harmful to the child. When 
doubt exists, they believe that it is pref- 
erable to wait In acute intestinal intox- 
ication, when a specific relationship to 
acute purulent otitis media has been 
hypothesized, the incidence of aural dis- 
charge has been reduced to one-third 
during the 5 years under discussion, with 
a fall rather than a rise in case fatality 
from this serious disease 

In the treatment of the suppuration 
following incision or spontaneous rup- 
ture, discussion always centers about the 


advantages and disadvantages of the 
“wet” and '‘dry” treatment in cleansing 
an acutely suppurating ear, some otolo- 
gists even suspecting that irrigation of an 
ear spreads infection to the mastoid cells. 
Usually, inflammatory conditions of the 
middle ear and the mastoid cells exist 
simultaneously, and O. C. Hirst®^ does 
not believe that it is possible under ordi- 
nary circumstances to carry infection to 
the mastoid cells by douching the middle 
ear. He recommends the mercurials of 
the orthocresol group, alone or with al- 
cohol, as satisfactory irrigating solutions. 
Hirst used the anhydride of 4, nitro-5 
hydroxymercuriorthocresol {metapben), 
containing about 56 per cent mercury, in 
a dilution of 1 ' 10,000 every 2 or 3 
hours After the acute condition has sub- 
sided, usually in 7 to 14 days, alcohol is 
added, beginning with 35 to 40 per cent 
and increasing the strength up to 95 per 
cent. While Hirst recommends a simple 
mastoidectomy as a preservation of 
hearing after an ear continues to drain 
for more than 8 weeks, most authorities 
would feel that indications for operation 
must be predicated on the presence of 
other signs and symptoms. 

Silver pier ate solution (% to 1 per 
cent) instilled into the canal is advocated 
by V. R. Vanstane.®^ The canal is first 
thoroughly dried and then filled with 
the solution. 

In accordance with the growing tend- 
ency to broaden the scope of radiation as 
a therapeutic procedure, the utilization 
of radiation therapy in otitis media 
has led certain clinicians to laud the effi- 
cacy of this modality J. P. Brown and 
his coworkers^'^ state that the roentgen 
treatment of acute and chronic otitis 
media is rational because of all the body 
cells the lymphocytes are the most sensi- 
tive to the rays Lymphocytic infiltra- 
tion is a major and constant feature of 
inflammation and infection of the middle 
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ear, and breaking down these cells re- 
lieves pressure within the cavity and 
thereby relieves pain. 

Roentgen irradiation also promotes 
phagocytosis, which progresses rapidly 
until the lymphocytes are almost entirely 
destroyed. The polymorphonuclears and 
eosinophils undergo disintegration some- 
what less rapidly. In addition to this 
cellular destruction and phagocytosis, the 
x-rays are believed to liberate enzymes, 
antibodies, and other unknown princi- 
ples which also aid in the processes o£ 
autolysis and liquefaction. 

The technic that the authors employed 
has varied. At present they are using 
85 kilovolts (peak), 5 milliamperes, 16- 
inch target-skin distance, and 1 mm. of 
aluminum filter They do not follow a 
hard and fast rule as far as dosage is 
concerned but take into consideration 
the severity or duration of the condition 
and the age of the patient In mild cases 
111 infants they have used from 50 to 60 
roentgens and in young children and 
adults the dosage has varied from 60 to 
100 roentgens Their cases of acute ca- 
tarrhal otitis media required only 1 
treatment In cases of acute purulent 
otitis from 3 to 7 da} s elapsed between 
treatments, depending on the condition 
of the ear Patients with chronic puru- 
lent otitis receued treatments about 10 
da} s apart. 

In acute otitis media, if the tempera- 
ture was not more than 99.6° F. (37 5° 
C' ). with bulging of the drum and oblit- 
eration of the short process, irradiation 
was not preceded by myringotomy Only 
1 of 31 cases of acute catarrhal otitis 
media required myringotomy following 
therapy and in this instance myringot- 
omy had been refused by the parents 
and roentgen therapy was tried as the 
only resort The majority of the cases 
was seen within the first 24 or 48 hours 
The average number of roentgens was 


72.9 and the number of days required 
for the drum to return to normal was 
3.15. Of 18 cases of acute purulent otitis 
media, myringotomy was performed in 
12, while spontaneous rupture of the 
drum membrane occurred in the other 6 
within 24 hours of being seen. The dura- 
tion of symptoms before the first exam- 
ination varied from 3 days to 6 hours 
These patients received an average of 
1 33 treatments, with an average of 70 
roentgens. The ears were dry and the 
drums were normal within an average of 
8.16 days. 

In conclusion, the authors state that 
instead of mastoidectomy, it now seems 
that not only will a short senes of roent- 
gen treatments suffice to cause an ear to 
become dry and free from pain, but 
hearing will be fairly normal in it. None 
of their cases has shown any complica- 
tion following this mode of therapy. 

In a review of the literature and from 
his own observations, B. R. Dysart®-'’ 
believes that x-ray treatment of acute 
inflammatory conditions of the ear and 
mastoid shows much favorable and little 
unfavorable evidence He believes treat- 
ment should be started early and that 
small doses produce better results than 
large doses which may even be harmful 

Sulfanilamide Therapy — Because 
of its tendency to obscure the clinical 
course of the infection, J L. Maybaum 
and his associates^'^ believe that sulfa- 
nilamide should be used cautiously if at 
all in acute otitis media. It is contraindi- 
cated during the course of suspected 
mastoiditis before operation and also 
after operation unless meningitis, sinus 
thrombosis or cerebral abscess compli- 
cates the disease For the present, at 
least, they believe that the indications 
for its use are as follows Sulfanilamide 
may be given m otitis media before sup- 
puration sets in. However, otitis media 
of this type commonly proceeds to spon- 
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taneous resolution. Occasionally, in cases 
of extreme bacterial meningitis (strep- 
tococcic or pneumococcic), intensive ad- 
ministration is indicated before operation 
(24 to 36 hours) and then postopera- 
tively. Sulfanilamide should be given 
in sympathetic meningitis secondary to 
an extradural abscess, an abscess of the 
brain or labyrinthitis. In thrombosis of 
the lateral sinus sulfanilamide should be 
followed by thorough surgical inter- 
vention and continued post operatively. 

The drug is especially useful in in- 
stances of continued otitic sepsis, even 
though a thorough operative procedure 
has been previously performed. In petro- 
sitis, sulfanilamide should not be admin- 
istered during the period of observation 
because of the danger of masking the 
clinical course and thus interfering with 
the proper management of the condition. 
If operation is indicated, sulfanilamide 
should be given promptly in the usual 
manner. Indiscriminate use of sulfanila- 
mide may result in latent forms of infec- 
tion of the middle ear or the mastoid 
and their complications That the sulf- 
anilamide tends to mask the clinical 
picture of otitic infection has been ob- 
served often A striking example of la- 
tency due to the administration of 
bulfanilamide was recently reported by 
Smith and Coon, who stated that a mod- 
erate dose of sulfanilamide may partially 
control meningitis so that it presents an 
unfamiliar clinical picture 

Inadequate sulfanilamide therapy has 
been followed by recurrence of otitic in- 
fections with beta-hemolytic streptococci, 
according to J. M Converse.^" He 
believes that the laboratory studies which 
are required for the effective use of 
sulfanilamide necessitate hospitalization 
of patients under treatment. This form 
of therapy should be reserved for cases 
of spreading or life-endangering strepto- 
coccic infections The enthusiasm for 


specific chemotherapy is readily under- 
stood but is open to considerable criti- 
cism The patient with meningitis is 
under hospital observation and treatment 
is continued until the spinal fluid has 
returned to normal. The patient with 
acute otitis media or mastoiditis receives 
sulfanilamide therapy only as long as 
there is persistent pain or discharge, and 
treatment is usually stopped on clinical 
instead of laboratory evidence. 

Symptoms of mild toxicity, such as 
malaise, lassitude, weakness, headache, 
dizziness, depression, anorexia, and nau- 
sea, are frequently encountered in pa- 
tients receiving sulfanilamide. Less com- 
monly, tinnitus, mental confusion, pares- 
thesias, dyspnea, inability to concentrate, 
diarrhea, constipation, and vomiting are 
observed Lowering of the carbon diox- 
ide combining power is not uncommon. 
With rare exceptions, the drug can be 
given despite these manifestations and 
not cause concern. According to C. F 
Garvin, moderately severe symptoms 
of toxicity, such as deep cyanosis, 
marked dyspnea, distinctly lowered car- 
bon dioxide combining power, severe 
vomiting, diarrhea, abdominal pain, itch- 
ing of the skin, and slowly developing 
anemia, indicate vigilance and possibly a 
reduction of dosage 

Symptoms of severe toxicity, such as 
fever, dermatitis, acute hemolytic ane- 
mia, leukopenia, psychosis, or jaundice, 
demand immediate discontinuance of the 
drug Garvin suggests that the patient 
be closely observed, the blood be exam- 
ined daily, the use of sulfates and other 
drugs be avoided and that sulfanilamide 
in patients with anemia, leukopenia, 
or hepatic damage is contraindicated 
The treatment of these toxic manifesta- 
tions consists of the immediate with- 
drawal of the drug, bed rest, forcing 
of fluids, blood transfusion, and other 
measures as are indicated, such as yellow 
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bone marrow extract, pentnucleotide, 
intramuscular liver, iron, oxygen, 
methylene blue, sodium lactate, Ring- 
er* s solution, dextrose, and insulin. 

Acute Mastoiditis 

Development — Observations on spec- 
imens from 27 infants and 69 human 
fetuses with reference to the origin and 
distribution of air cells in the temporal 
bone were made by T. H. Bast and 
H. B. Forester.^^ In an 8-week fetus, 
the eustachian tube extends to the mid- 
dle ear. The connective tissue of the 
middle ear then becomes loose, and the 
epithelium from the tube invades it. This 
pneumatization of the middle ear is slow 
and not completed until late m fetal life 
The region of the antrum is first indi- 
cated in the tvventy-second week of fetal 
life, when loosening connective tissue 
from the middle ear extends laterally 
between the tympanic plate and the otitic 
capsule in the region of the canal The 
periosteal bone of the capsule then grow s 
around this connective tissue and unites 
wnth the tympanic plate m the twenty- 
ninth week of fetal life Soon after this, 
the epithelium from the middle ear in- 
vades the loose connectne tissue of the 
antrum, which is w'ell pneumatized by the 
ihirh -fifth week 

Whth the expansion of the antral bone 
and the tympanic plate to gue rise to 
the region of the mastoid, the epithe- 
lium from the antrum iinades the newly 
forming bone to form the mastoid cells 
"^oine of these early cells later become 
incorporated in the enlarging antrum 
\ir cells from the antrum also invade 
the Ijone lateral to the semicircular 
canals to form the antral cells 

As the petrous bone develops, other 
air cells are formed in it One large 
group can be divided into smaller groups, 
the subtubal, the postcarotid, the pre- 
carotid, and the precochlear Another 


group, the supracochlear, lies anterior 
to and above the region of the geniculate 
ganglion. 

Mastoid cells as a rule open into the 
antrum, but occasionally they open into 
the middle ear directly. Antral cells open 
into the antrum; the carotid group open 
into the middle ear but the subtubal and 
precarotid cells may also open into the 
eustachian tube. The supracochlear cells 
may open into the middle ear or be con- 
tinuous wdth the precochlear group. In- 
tercommunication between cell groups 
nia}^ exist Air cells do not extend into 
true bone marrow. 

Climatic Factor — During 1938, 92 
mastoidectomies w^ere performed on chil- 
dren by the attending otologic staff of a 
pediatric hospital. N. D Fabricant^^^ 
selected 5 cases from this group to illus- 
trate the influence on the clinical course 
of the ailment of daily meteorologic and 
seasonal changes. Simplified meteoro- 
graphs have been prepared from the 
United States government meteorologic 
data ; for purposes of simplification the 
liigh and low range of daily temperature 
were regarded as an adequate index of 
meteorologic change From the data ob- 
tained, Fabncant concludes that mas- 
t(jiditis IS most often precipitated m the 
wake of a fall m atmospheric tempera- 
ture (cold front or polar front), when 
the functional status of the mucous mem- 
branes of the nose and throat has changed 
He believes that the climatic factor in 
mastoiditis, as expressed m terms of the 
w^eather and the season, can be measured 
with considerable accuracy 

According to F. F Agnevv,^^^ ever\ 
case of otitis media is a potential mas- 
toiditis and if purulent drainage persists 
for a period of 2 W'eeks or more, surgical 
measures should be considered , that 
more than 65 per cent of mastoids w^nch 
are operated upon are due to a latent 
infection, aroused to activity when, by 
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some acute process, a fresh media is sub- 
stituted for the old; that mastoiditis is 
as distinctly a surgical problem as is the 
acute appendix and deserving of like 
consideration; that the complications of 
mastoiditis are the result of unpardonable 
delay or wilful neglect ; that if con- 
servation of health and hearing are to 
be supplied to the public, the obstetri- 
cian, the pediatrician, and the general 
practitioner should give more intelligent 
consideration to the ears of the infant 
and the growing child. 

Sulfanilamide Therapy — According 
to W. A Noble, the use of sulfanila- 
mide was successful in all but 1 of 24 
cases of acute mastoiditis. The infection 
in all but one was due to Streptococcus 
viridans. There was a history of pre- 
vious attacks of otitis media in 10 of the 
cases A history of measles preceding 
the otitis media was given by 5 patients, 
with scarlet fever as a predisposing cause 
f)y 1 A bilateral mastoidectomy was nec- 
essary in only 1 case Three of the 24 
patients had acute recurrent trouble from 
3 to 6 months after the simple mastoidec- 
tomy, which necessitated myringotomy 
and incihion of the mastoid wound. The 
average number of days in the hospital 
following the simple mastoidectomy for 
the entire group was ll^/it> days There 
was comjilete recovery of all but 1 pa- 
tient, who died of acute ])urulent menin- 
,^]t]s (Streptococcus' vindaus) and dia- 
betes melhtus 

According to V G Horan and S (j 
French, during tlie year following the 
routine use of sulfanilamide m otitis 
media, the ratio of acute mastoiditis to 
acute otitis media has been greatly re- 
duced, from 22 7 to 4 5 per cent The 
percentages were obtained from the sta- 
tistical returns of the Ro>a] Nav^al Hos- 
pital and the average for the years 1934, 
1935, 1936, and the early half of 1937, 
when sulfanilamide wavS not being used. 


is compared with the year comprising 
the latter half of 1937 and the early half 
of 1938, when sulfanilamide was used in 
a routine way. From January, 1934, to 
June, 1937, the number of yearly deaths 
from the complications of acute suppura- 
tive otitis media averaged 2.85, while 
from June, 1937, to June, 1938, there 
were no deaths from this cause. The 
authors make no claims with regard to 
the efficacy of the drug in the treatment 
of otitis media, but the figures are con- 
sistent with the view that it is a preven- 
tive of the complications of this disease. 
It is not claimed that every case of otitis 
media was streptococcic in origin, for 
swabs were not taken in all of them. All 
those in which swabs were taken proved 
to be due to a hemolytic streptococcus, 
and during the past winter and spring 
there ha.s been, in the district from which 
these cases came, almost a streptococcus 
epidemic consisting of tonsillitis, scarlet 
fever (which has been severe), and the 
like. The sulfanilamide was used in a 
purely ^'shotgun” manner on admission 
The results seem to justify its use, for, 
even if the otitis does not respond to the 
treatment and mastoiditis develops, no 
harm has been done and the patient’s 
resistance is m no way impaired by the 
drug In no case was the administration 
of sulfanilamide prolonged for more than 
14 days Chronic otitis media has not 
been considered in this group of patients, 
as the majont} of them had no previous 
record of otitis media. 

Brain Abscess 

Sixtv cases of brain abscesses of all 
types, including th(jse of metastatic 
origin, have been obser\ed by J F J. 
King^^'* since 1920 and a number of 
traumatic abscesses and brain fistulae 
was observ ed during the 4*^4 years’ 
service with the German and American 
armies during the World \\’'ar Many 
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had been operated upon previously or 
tampered with before coming under the 
observation of the author Of these 60 
patients, 29 died and 31 survived. Of 
the former, 8 were frontal, 8 were tem- 
poral, 3 were cerebellar and 10 meta- 
static (8 multiple, 2 single, all cerebral). 

In 3 of the early cases in 1920 and 
1921, tube drains were used before the 
open method was introduced ; in 1 fron- 
tal, the tube became displaced and m an 
attempt by an assistant to replace it, the 
tube was placed into the brain substance 
outside the drainage tract; in 1 frontal, 
the tube perforated the ventricle; in 1 
temporal, the tube was removed too early 
and a secondary pocket ruptured into 
the ventricle Eight were multiple, meta- 
static, and therefore hopeless; 2 were 
large, single metastatic abscesses, in 
which the dilated ventricle ruptured into 
the evacuated abscess cavity through the 
thin interval before the introduction of 
lumbar puncture to reduce intraventricu- 
lar pressure Two were acute abscesses, 
1 with blood stream infection of Staphy- 
lococcus aureus, and 1 patient was 
moribund and was tapped only to satisfy 
the family Six cases were comjilicated 
by suppurative leptoniemni^itis at time 
of operation, 1 bilateral frontal 

Three w'ere cerebellar, 1 patient died 
folIovMiig mastoidectomy, aspirated after 
death : 1 when seen w^as moribund due 
to jamming of the conus in the foramen 
after rejieated lumbar punctures and ex- 
tension by rupture of abscess against 
the pons ; 1 was an early case in which 
the wire cone drain w^as used 

(^ne patient wdth frontal lobe abscess 
recovered from the original abscess and 
died later from a second abscess formed 
from reinfection, or lighting up of the 
infection in an improperly operated fron- 
tal sinus. Ventriculograms would have 
located this abscess 


Four patients were operated upon ac- 
cording to the method advised and should 
have recovered but died as a result of 
mishaps or accidents: 1 temporal, in a 
6-year-old girl who died of pneumonia 
following dakinization and being placed 
by an open window in the winter ; 1 tem- 
poral, in which the patient, who was in a 
distant hospital, removed the dressing 
and tore the brain substance with her 
finger ; 1 temporal, well walled-off, in a 
comatosed woman who had a tempera- 
ture of 104^ F. (40*^ C ) and insuffla- 
tion pneumonia, due to pouring eggnog 
dowm her trachea (at autopsy, egg and 
milk w^ere found in the lungs) ; 1 tem- 
poral, in an unmanageable coast guards- 
man, who got out of bed on the sixth 
postoperative day, and the abscess rup- 
tured into the ventricle One patient with 
frontal lobe abscess died before being 
seen following rupture into the ventricle 

Of the 31 patients who survived, 8 
had frontal abscess, 10 temporal, 5 cere- 
bellar, 5 traumatic, and 3 metastatic, 1 
of which was acute, operated upon on 
the sixth day after onset, and 2 were 
walled-off large abscesses Four were 
not operated upon by the author ; but 
operation, management, or both were 
under his direction In 2, 1 frontal and 
1 temporal, there was gross rupture into 
the ventricle, wnth associated meningitis, 
loss of consciousness, and loss of sphinc- 
ter control 

Thirty-fi\e jiatients were operated 
u])ou according to the methods de- 
scribed, 4 of whom died, 2 of preventable 
pneumonia, 1 from tearing the brain 
after removal of a dressing in a distant 
hospital, and 1 from rupture into the 
ventricle due to getting out of bed on 
the sixth day. 

In all cases, only 1 operation for brain 
abscess was required Multiple proce- 
dures were never done No patient has 
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had postoperative convulsions except 4 
who had convulsions before operation. 

As experience with these cases has in- 
creased and earlier observation of the 
suspected brain abscess has been made, 
the better the results have been. The 
last 20 consecutive patients, with 1 ex- 
ception, recovered. 

Y. Meurman®® believes that where a 
brain abscess is suspected, ventriculog- 
raphy is of great value and that the pro- 
cedure ought to become more widely 
employed. It may help especially to 
locate the abscess in cases where the 
dura does not evidence the point of 
entrance of the infection. In cases with 
a large abscess, the introduction of a 
substance that produces a contrast into 
the abscess and the subsequent taking of 
an x-ray film will be of assistance in 
finding suitable areas for drainage. The 
changes in the ventriculogram in ab- 
scesses consist of dislocation, incomplete 
filling with air, in some cases a total lack 
of air in a part of the side of the ventri- 
cle or in the entire ventricle and at times 
a deformity of the ventricle. Meurman 
emphasizes the fact that abscesses of the 
temporal lobe and even those in the oc- 
cipital lobe are able to markedly dislocate 
the anterior horns over to the healthy 
side 

The relation of the histologic to the 
clinical features in abscess of the brain 
was discussed by R J Alpers He 
studied the histology and bacteriology of 
27 abscesses of the brain Their histo- 
logic structure is described, especially 
with reference to the formation of the 
capsule of the abscess Time, the type of 
organism and the resistance of the host 
are the most important factors in the 
development of the capsule The opti- 
mum time for the formation of the cap- 
sule formation is 3 to 4 weeks. The 
abscess is composed of (1) a necrotic 
zone (cavity), (2) a reactive zone, (3) 


a fibrous zone, and (4) an encephalitic 
zone. The fibrous or connective tissue 
capsule takes its origin from the follow- 
ing sources: (1) The blood vessels, (2) 
the lymphocytes, and (3) the dura and 
pia mater (in cases of trauma). 

Headache, secondary to disease of the 
ear, is discussed by K. M. Siraonton,®" 
who reports epidural abscess in 2 cases 
following radical mastoid operation. The 
pain of acute mastoiditis is usually lim- 
ited definitely to the region of the ear 
and mastoid process. It tends to be con- 
tinuous and relieved by measures which 
promote free drainage from the infected 
mastoid cells. Headache associated with 
disease of the mastoid cells, in contrast 
to pain, frequently centers around the 
affected ear but extends to other regions 
usually on the same side of the head It 
is often intermittent and tends to in- 
crease so much in the morning that the 
patient is awakened from a sound sleep 
Exacerbation of the headache in the 
morning is the result of the increase in 
blood supply to the intracranial struc- 
tures It can be caused by (1) localized 
hyperemia or inflammation of the dura, 
(2) epidural abscess, (3) parisinus ab- 
scess, (4) sinus thrombosis. (5) sub- 
dural abscess, (6) pachymeningitis, (7) 
leptomeningitis, (8) encephalitis, (9) 
otitic hydrocephalitis, (10) abscess of 
cerebrum or the cerebellum, and (11) 
chronic petrositis Clinical observation, 
neurologic e.xamination, roentgenologic, 
and laboratory studies usually will estab- 
lish the diagnosis of the lesion and its 
approximate location. 

Treatment , — W'hen the presence of 
intracranial complications is suspected, 
surgical treatment should be directed 
toward elimination of the disease caus- 
ing the s3miptom. Even if the bone 
overlying the dura is nut obviously 
diseased, according to Simonton, it 
should be removed purposefully when 
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headache is a prominent symptom, for 
the dura must be visualized in order 
that the surgeon can be certain that a 
lesion has not escaped his notice. Brain 
abscess, hydrocephalus, encephalitis, and 
meningitis should receive treatment ap- 
propriate to the condition. 

Three cases of otogenous abscess of 
the brain with recovery following con- 
servative management are reported by 
L. J Adelstein.^'*^ Two of the patients 
had abscess of the temporal lobe and 1 
of the cerebellum. In all 3 cases the 
abscess was secondary to otitis media 
and mastoiditis All the patients have 
been able to return to their former activ- 
ities and have remained symptom-free 
The necessity for careful neurologic study 
is emphasized, since the localization plays 
the most important role in successful 
supervision. 

The principles and the process of en- 
capsulation are discussed with reference 
to the axiom that abscess of the brain is 
not an acute surgical emergency. The 
optimum time for surgical inter\ention 
appears to be from 4 to 6 weeks after 
the initial cerebral involvement. The 
pre\<nlmg methods of drainage are dis- 
cussed by Adelstein, w^lio finds that the 
highest percentage of reccweries has 
followed drainage In simple methods by 
which excessue trauma and spread of 
infection are avoided. With a correctl} 
centered trefihine opening, a small dural 
incision, accurate and immediate location 
of the abscess and adequate and pro- 
longed drainage, the formidable picture 
of cere1)ral herniation, cerebrospinal fluid 
fistula, with possible infection and brain 
fungus, is eliminated 

In a study of a case of brain hernia- 
tion, C surveys the literature 

and concludes that the complication is 
avoidable and the prognosis is depend- 
ent upon the coexisting pathology and 
the methods of treatment The early 


treatment of a brain hernia should be 
directed toward (1) the avoidance of 
trauma; (2) the prevention of infection, 
and (3) the lowering of intracranial 
pressure. Very light, nonirritating dress- 
ings should be employed Hall finds the 
intravenous administration of hypertonic 
solutions, such as 50 per cent glucose, 
IS a rational procedure for lowering a 
pressure which is mainly caused by brain 
edema and is safer than spinal puncture 
Caustic solutions, alcohol, x-rays, and 
galvanocautery have not been effective. 
Compression only acts to increase the 
causative mechanism Removal is con- 
demned because of the possibility of 
producing a meningitis, spreading en- 
cephalitis, hemorrhage or of opening the 
lateral ventricle. Herniation may recur 
after such a procedure and even be larger 
than before. The hernia becomes cov- 
ered with skin without any grafting 
being necessary. 

Sulfanilamide m the treatment of 
brain abscess and the prevention of 
meningitis was reported by P. C 
Bucy Owing to an error in diag- 
nosis a right cerebellar abscess was 
exposed with a bilateral suboccipital 
cramectomv The contents of the 
abscess were aspirated and the surface 
of the cerebellum was contaminated 
with ])us swarming with hemolytic strep- 
tococci, thus exposing the ventricular 
s}stem and the subarachnoid space to 
this infection. The abscess was not 
drained The administration of sulfanila- 
mide was begun at once The patient 
improved steadily There w’as almost no 
febrile reaction and at no time did signs 
develop either of meningitis or of refill- 
ing of the abscess The patient had 
almost completely recovered within 2 
weeks In the future it is proposed to 
treat all brain abscesses in a similar man- 
ner; that is, make a defect in the skull 
over the abscess, aspirate the pus and 
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begin the administration of sulfanila- 
mide. If this suffices, nothing further 
will be done If not, the abscess will be 
opened, evacuated and drained as usual 

Lateral Sinus Phlebitis 

Statistics — A survey of current opin- 
ion and records was collected by W. H. 
Evans. A questionnaire addressed to 
approximately 1000 physicians and hos- 
pitals brought 343 replies. From this 
correspondence a collective series of 59,- 
850 cases of mastoid disease was com- 
piled with 1556 cases of thrombosis of 
the lateral sinus. These figures yield an 
incidence of 2 6 per cent for thrombosis 
of the lateral sinus in mastoid disease 

Only 92 replies contained specific in- 
formation regarding mortality From 
these, a series of 979 cases of thrombo- 
sis was compiled, with 305 deaths, a 
mortality of 31.2 per cent. 

In general, the incidence of thrombosis 
seems to be higher m clnldren’s hospitals 
and chanty hospitals and m private prac- 
tice largely among referred patients. 
There is no evidence from the statistics 
here assembled that climate has any in- 
fluence on the incidence of thrombosis 
of the lateral sinus in mastoiditis, al- 
though it may affect the incidence of 
mastoid infection itself. 

Otitic Hydrocephalus — In a presen 
tatinn of 10 cases of increased intra- 
cranial jiressure persisting for from 1 
to 1 1 months after an acute otitis media, 
7 cases being in young children, W. J 
Gardner"^ attempts an explanation for 
the syndrome which is not due to menin- 
gitis, brain abscess or encephalitis. He 
believes the syndrome of increased intra- 
cranial pressure without localizing signs 
IS usually due to sinus thrombosis, and 
that when the picture is associated with 
localizing cerebral signs and recovery 
ensues without suppuration, it means 
that the thrombus (perhaps sterile) 


within the cranial sinuses has extended 
into the cerebral veins. 

Gardner is not convinced, however, 
that the thrombus must necessarily ex- 
tend into the sagittal sinus in order to 
produce increased intracranial pressure. 
Since the total volume of the intracranial 
fluid IS usually not increased and there 
is no hydrocephalus, he attributes the 
increased pressure to engorgement of 
the intracranial veins, plus, in some 
cases, sterile subdural effusion resulting 
from a pachymeningitis. 

Recovery from this state of increased 
intracranial pressure results when, by 
means of recanalization or the develop- 
ment of collateral circulation, the return 
of venous blood from the cranial cavity 
is once again adequate. Gardner values 
subtemporal decompression as a guide 
as to when a therapeutic lumbar punc- 
ture should be done and that it permits 
the evacuation of a subdural effusion, if 
one is present 

Manometric Reading — An attempt 
is made by H R. Merworth and A. A. 
Clinco'^'^ to criticize unfavorably the rou- 
tine use of jugular pressure in the deter- 
mination of manometric readings during 
lumbar puncture. 

They cite 9 cases (1 an ear case) to 
prove the futility of such a routine pro- 
cedure and the potential danger of in- 
creasing the bad effects known to be 
associated with the injudicious with- 
draw al of cerebrospinal fluid 

The Tobey-Ayer otologic application 
of the Queckenstedt phenomenon may 
demonstrate obturating sinus thrombosis. 
The test is negative (the manometer 
rises on jugular compression), when the 
phlebitis is not entirely obliterating Its 
sources of error he (1) In the diffi- 
culties of a prujier technic in patients 
with thick necks , ( 2 ) in the disregard 
of the normal differences in spinal fluid 
pressure after separate compression of 
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the internal jugular veins; (3) in the 
low spinal fluid pressure of some pa- 
tients ; (4) in straining by adults or cry- 
ing of children, and (5) in anatomic 
anomalies of the lateral sinus and torcu- 
lar Herophili Cody'^'® feels that these 
coefficients of error can usually be al- 
lowed for, and within limitations imposed 
by them, the spinal manometric test still 
retains a high value in sinus thrombosis. 

Otitis media and mastoiditis simulating 
thrombophlebitis of the lateral sinus is 
discussed by M. S. Ersner When sep- 
sis occurs in conjunction with suppura- 
tion of the temporal bone, one is led to 
believe that phlebitis and thrombosis of 
the lateral sinus are responsible for the 
sepsis in 100 per cent of the cases How- 
ever, actually, the incidence of sinus 
thrombosis and phlebitis in otologic dis- 
eases is only 2 per cent. Each case of 
sepsis is entitled to deliberate and deep 
consideration from a medical and surgi- 
cal standpoint 

The elements concerned in the causa- 
tion and manifestation are so numerous 
that It becomes easy to err Therefore, 
the surgical treatment of the lateral sinus 
sliould not he an emergency measure 
but should he instituted only after a pe- 
riod of conser\ative treatment and long 
deliberation 

Tlie pathologic picture, the anatomic 
variations, the \irulence of the organism 
and the resistance of the patient are fac- 
tors which must be considered Such 
infections as erysipelas, lobar pneu- 
monia, endocarditis, empyema and ton- 
sillitis ma\ be primary, concomitant with 
or sequential to suppuration of the tem- 
poral bone and may produce virulent 
septic symptoms which can be readily 
misinterpreted as phlebitis and thrombo- 
sis of the lateral sinus. 

Bacteriology — The early diagnosis of 
thrombosis of the lateral sinus or of the 
jugular bulb, before the manifest and 


evident clinical picture has appeared, 
and consequent early operation will con- 
tribute greatly to diminish the morbidity, 
the metastases and the mortality from 
the disease. It is the opinion of J. L. 
Goldman'^'^ that adequate and complete 
studies of the blood culture with their 
proper interpretation will help to achieve 
this end to a gratifying degree. 

Bacteremia is the most constant clini- 
cal feature in cases of thrombosis of the 
lateral sinus. Accordingly, recognition 
of the bacteremia is an important finding 
for the diagnosis and management of 
otitic sepsis The microorganism usually 
isolated from the blood stream is Strep- 
tococcus heinolyticus It was recovered 
from 95 7 per cent of Goldman’s cases 
of proved bacteremia associated with 
otitic sepsis and, therefore, thrombosis 
of the lateral sinus is essentially a dis- 
ease caused by this organism The dem- 
onstration of the invasion of the blood 
stream is dependent upon the methods 
used in taking and cultivating the blood 
Attention is directed to consideration of 
the number of microorganisms cultured 
and their growth m fluid mediums alone 
When all other clinical possibilities have 
been eliminated, the finding of Strepto- 
coccus hanolyttcus in a case of suspected 
otitis sepsis, speaks for lateral sinus 
or jugular bulb thrombosis This is par- 
ticularly important in the diagnosis of 
septicemia when there is a vague otitic 
history w’lth inconclusive clinical find- 
ings, in the management of proved otitis 
sepsis and in the differential diagnosis 
of conditions simulating otitic sepsis In 
Goldman’s experience, infections con- 
fined to the middle ear and mastoid bone 
have not been associated with bacteremia 
Clinically significant bacteremia should 
be differentiated from clinically insig- 
nificant bacteremia. 

The infrequency of the occurrence of 
Bacillus proteus in otogenic infections 
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and the high mortality make it of suf- 
ficient interest to justify the report of a 
case by B. G. GerzogJ® Such infections 
are usually found in chronically infected 
ears and may be considered a secondary 
rather than a primary invader. The or- 
ganism causes slow, progressive, putre- 
factive necrosis with extreme toxemia 
The organism seems to have an affinity 
for vascular walls, since 50 per cent of 
the patients have necrosed sinuses and 1 
patient died of pulmonary hemorrhage 

The case reported was of a 12-year- 
old girl, who had a mastoidectomy 4 
years previous to her complaint of mas- 
toid pain, frontal headache, left hemi- 
crania and intermittent chills and fever 
The left lateral sinus was exposed and 
found filled with a foul-smelling pus 
The internal jugular vein was ligated 
When B. proteus was discovered in pus 
from the mastoid and blood, a stock 
bacteriophage was given intravenously 
for 7 days f 1 cc in 1:10 dilution 
being given and the 1 cc. of the un- 
diluted serum every 45 minutes until 
40 cc had been administered) The dose 
was varied from day to day according 
to the patient’s reaction, which was char- 
acterized by severe chills and extrenieh 
high temperatures up to 107° F. (41 6° 
C ) Blood cultures were taken at 48- 
hour intervals The author feels that the 
successful outcome of the case is attrib- 
utable to the employment of the bac- 
teriophage 

Treatment — There is no evidence 
from either the correspondence or a 
survey of recent literature that the type 
of treatment influences the mortality 
This seems to be affected more by the 
age of the patient, the virulence of the 
infection and the presence or absence 
of complications. 

Despite the growing number of au- 
thors in the literature who oppose op- 
erative intervention on the jugular vein 


in the treatment of thrombosis of the 
lateral sinus, the survey shows that ex- 
posure of the sinus with ligation of 
the jugular vein is still the method of 
choice of a preponderant number of otol- 
ogists. This surgical procedure is accom- 
panied with transfusions and the ad- 
ministration of specific serums, tonics 
and drugs, such as sulfanilamide. 

There is evident disagreement about 
the wisdom of attacking the jugular vein 
and the efficacy and effect of transfu- 
sions and a great deal of discussion 
about the role that sulfanilamide is to 
play in the treatment of this condition. 
These controversies and discussions em- 
phasize that much is yet to be learned 
about this serious complication of mas- 
toid disease. 

Since the experience of the individual 
otologist with thrombosis of the lateral 
sinus is necessarily limited by the rarity 
of the condition, the only way by which 
additional knowledge and better man- 
agement are to be acquired is by the 
collective experience of the members of 
the medical profession 

This fact leads to a plea to the indi- 
vidual physician and surgeon to make 
careful observations and complete and 
accurate records This survey furnishes 
adequate proof of the need for such rec- 
ords Almost half of the persons who 
replied to the questionnaire could not 
give exact information, either because 
tlie_\ had not kept records or because 
their records were not in such shape that 
the information was easily available 

The importance of all possible knowl- 
edge of a condition in which the mor- 
tality is approximately one-third is ob- 
vious The individual otologist can hope 
for improved results only if the collective 
experience and wisdom of the members 
of the profession is available to him 

A review of the literature of bilateral 
thrombophlebitis is presented by YT T 
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SmithJ2 Xhe case reported by the 
author was one in which there was 
streptococcus hemolyticus in the blood 
stream. Operation was followed by 
recovery. Smith believes that bilateral 
operation on the venous sinuses and 


ligation of the jugular veins may be 
the means of saving the lives of manv 
patients, provided a sufficient time is 
allowed to elapse between operations to 
allow establishment of collateral circu- 
lation. 


DISEASES OF THE PHARYNX 

By Hans Brunner, M D. 


TONSILS 

Pathology — Starry^®-^ presents a very 
important contribution to the pathology 
of the faucial tonsils. In the routine his- 
tological examination of 8516 additional 
pairs of tonsils, 7 cases of tonsillar tu- 
berculosis, 5 cases of syphilis of the ton- 
sils, 4 cases of tumors of the tonsils and 
1 case of trichina were found. Compared 
with a previous serial examination there 
was a marked decrease m the incidence 
of ton.sillar tuberculosis The common 
pathological lesion in sviihilis was an 
epithelioid proliferation with main giant 
cells New blood vessel formation was 
present m all and served to differentiate 
the lesion from a diffuse tuberculosis of 
the tonsils It is somewhat surprising 
that Stair\ found main spirochetes 
within the s}])hihtic tonsils, inasmuch as 
the cases reported rejiresent mainly a 
late stage of aciiuired syjihihs Since in 
that stage the spirocheta pallicla is not 
present, at least in lymphoid tissue, the 
((uestioii arises whether or not the spiro- 
chetes seen by Starry were actually the 
spirocheta pallida The trichina w'as 
found only in the muscle tissue found in 
and attached to the capsule Among the 
4 tumor cases 1 was a lymphosarcoma 
in a boy aged 16, the second a squamous 
cell carcinoma in an adult and the last 2 
were papillomas in adults. It must be 
remembered that there are cases of car- 
cinoma of tonsils which for a long period 


of time may fail to yield clinical symp- 
toms and which can be discovered only 
by a routine histological examination of 
the tonsils as shown long ago by Ur- 
ban tschitsch. 

In the prodromal stage of measles 
many multmucleated giant cells are found 
scattered throughout the tonsils. The 
germ centers show the most marked re- 
action. Occasionally small areas of focal 
necrosis could be seen also These areas 
contained a few' polynuclear leukocytes 
along with cell fragments There w'as 
considerable edema and congestion 

The }iathology of chronic tonsillitis 
was discussed by Diamant,-'^'* Heyer,^-' 
Frank and Blahd Iffank and Blahd®'^ 
found, in 2 of 30 dogs, after intratonsil- 
lar injection of virulent beta hemolytic 
strejitococci, that acute endocarditis de- 
velojied The hemolytic streptococci used 
had previously produced endocarditis in 
40 per cent of a series of 25 dogs En- 
docarditis did not develoj) m an\ of 15 
tonsillectomized dogs after rejieated in- 
troduction of the same organism into 
the tonsillar bed and parapharyngeal re- 
gion. Furthermore, repeated blood cul- 
tures of the control dogs remained sterile 
It is likely that the tonsils played a role 
in the development of bacteremia and 
endocarditis in these experiments. The 
authors believe that these studies pre- 
sent experimental confirmation of the 
favorable clinical results in respect to 
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prophylactic tonsillectomy for endocardi- 
tis. Diamant^^ studied the pathologic 
connections between tonsils and arthritis. 
He found a shift to the left of the blood 
count only in one-third of 50 patients 
suifering from joint diseases and even 
in these cases the shift to the left was 
only transitory. Operations on tonsils 
had no effect whatever on the blood 
count. 

Heyer^® repeated the work of V. 
Schmidt which was published in 1926. 
According to Schmidt, a slight massage 
of normal tonsils produces a transitory 
lymphopenia, provided that the individ- 
ual examined has not not eaten before. 
However, he could not confirm the find- 
ings of Schmidt, namely, that slight 
massage of chronic inflamed tonsils 
produces a transitory leukocytosis ; he 
rather found different results in these 
circumstances. Consequently, the text of 
Schmidt is valuable for the diagnosis of 
a chronic tonsillitis only, when it is posi- 
tive, namely, when it produces a transi- 
tory leukocytosis. 

Gerrie^- describes the findings m a 
girl 8 years old with many malforma- 
tions There was microtia, polydactylism 
and a congenital absence of 1 tonsil and 
tlie anterior pillar 

Tumors — ■ The surprising latency of 
certain carcinomas of the tonsils for a 
long period of time was mentioned by 
Evans and Odom.‘'^^ who describe a case 
of a polyp of the tonsil The polyp was 
composed of a connective tissue stroma 
whith was well vascularized and cov- 
ered by a stratified sciuanious epithelium 
layer The vascular spaces throughout 
the tumor were numerous and large 
There was considerable round cell infil- 
tration and some lymphoid nodulehke 
structures w'ere scattered throughout the 
specimen 

Surgery- — Israel*’"*^ expresses the 
thought that no form of ring-guarded 


instrument could ever be as conservative 
of muscle tissue and as protective to 
blood vessels as a delicate, careful dis- 
section, which he describes in detail. Al- 
though The Reviewer favors the dis- 
section even in children, he scarcely be- 
lieves that the statement of Israel can be 
generally accepted. Niedelman*5® recom- 
mends electrocoagulation of the tonsils 
and emphasizes that the method is safe 
and efficient when surgical removal of 
the tonsils is contraindicated. As far as 
the dangers of tonsillectomy are con- 
cerned, Frenckner,®^ on the basis of 
experimental investigations and theoret- 
ical calculations, considers it impossible 
that neither dangerous nor fatal venous 
emboli could be induced in connection 
with local anesthesia for tonsillectomy. 

Baer^*^ found that vitamins C and Bi 
diminish the postoperative pains after 
tonsillectomy and accelerate the epider- 
mization of the wounds. He, therefore, 
recommends that vitamins C and Bi 
be administered routinely after tonsillec- 
tomy 

Oser^®^ studied the occurrence of 
postoperative hemorrhages after tonsil- 
lectomies and adenoidectomies He found 
that the danger of postoperative hemor- 
rhage IS greater after tonsillectomies per- 
formed under local analgesia than those 
under general anesthesia Furthermore, 
be observed postoperatne hemorrhages 
4 times more often m adults than in 
children In dealing with postoperative 
hemorrhages the question arises as to 
whether or not the saliva has an influ- 
ence upon the blood coagulation \ ol- 
ker,!'^-^ who studied this jiroblem ex- 
haustuely, found that salua does hasten 
It. An aqueous solution of salivary pro- 
teins exliiliited activiu similar to that 
of unadulterated saliva Evidence has 
been presented which indicates that saliva 
accelerates blood coagulation by neu- 
tralizing the anticoagulant in the blood 
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Inasmuch as dilution of blood resulted 
in diminished dotting time, it is sug- 
gested that the dilution of the anti- 
thrombin is responsible for at least a 
portion of the reduction in coagulation 
time 

Eigler^'"* examined the amylolytic ef- 
fect of the saliva before and after ton- 
sillectomy in 16 patients. There were 
no marked differences from the normal 
conditions until 9 days after the opera- 
tion On the twelfth and thirteenth day 
after the operation, however, a marked 
decrease of the amylolytic effect occurred, 
which is supposed to be due to the lack 
of lymphocytes emigrating from the ton- 
sils into the saliva. 

Parapharyngeal Abscess 

The importance and dangers of these 
abscesses cannot be emphasized strongly 
enough, as shown by the case of 
WitchelP*^" m a man aged 28, who be- 
came ill 7 days before with a sore throat 
and high fever whicli subsided When 
seen b\ the author he again had fever 
fluctuating between 1U2“ and 103 6° F 
(39° and 39 8° C ) Thirteen da\s after 
the onset of the sore throat, tenderness 
developed over tlie middle of tlie left 
Sternocleidomastoid muscle. The left ton- 
sil protruded slightlv more into the 
pharvn.x than the right tonsil There 
was a marked and increasing leukocyto- 
sis. Sulfanilamide was administered, 
and 15 days after the onset ot sore throat 
a retrotonsillar abscess was drained into 
the pharyn.x Despite this operation, no 
decrease of fever occurred, so that IS 
days after the onset the vessel sheath 
was e.xposed There were no pus and no 
thrombus m the jugular vein The op- 
eration did not diminish the fever, and 
28 days after the onset verbal aphasia, 
choked discs and high fever were no- 
ticed. The neurologic examination con- 
firmed the diagnosis of a meningitis. 


although in the cerebrospinal fluid there 
was a trace of globulin and only 300 cells, 
mostly polynuclear leukocytes. The pa- 
tient died and upon autopsy a localized 
purulent meningoencephalitis of the left 
temporo-parieto-frontal lobe, cortical ab- 
scesses in the cerebellum, empyema of 
the left transverse, sigmoid, cavernous 
and superior petrosal sinuses and an 
empyema of the sphenoid sinus were 
found. 

The Reviewer believes that in this 
case the drainage of the parapharyngeal 
space by an external approach was 
strictly indicated. The exposure of the 
vessel sheath was not sufficient, since in 
these cases the inflammation and the 
suppuration of the parapharyngeal space 
occur earlier and more frequently than 
the formation of a thrombus in the jugu- 
lar vein. This statement should not ex- 
press the idea that the formation of a 
thrombus in the jugular vein is a rather 
rare occurrence in such cases. The case 
of Gilmore'-*'* would prove the contrary. 
In a girl, V/j years old, an adenotonsil- 
lectomy was performed at the age of 3 
>ears In the jiiliarjiix a fluctuant mass 
was noted on the right side extending 
the length of the pobterior pillar. The 
fluctuant area was incised and a small 
amount of pus liberated. The incision 
was followed by symptoms of septicemia 
Recovery occurred after external opera- 
tion and dissection of the thrombosed 
jugular vein. In order to avoid surgical 
failures both operations should be per- 
formed 111 these cases principally: The 
drainage of the parapharyngeal 
space and the exposure of the vessel 
sheath. 

WaldapfeF**® describes as a morbid 
entity the parapharyngeal abscesses of 
the lymph nodes after tonsillitis, which 
disease, as a rule, comes under the sur- 
gical nomenclature of “lymphoma colli.” 
The disease is characterized by the fol- 
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lowing clinical and pathological findings : 
The patients become ill with an acute 
tonsillitis, which subsides after a time. 
In from 1 to 4 weeks after the tonsillitis, 
a swelling appears on one side of the 
neck. The swelling varies in size, some- 
times it is as large as an apple; it is 
firm, slightly tender, immovable and 
there is no fluctuation. There is no acute 
tonsillitis, but the tonsils as well as the 
lateral wall of the pharynx are bulged 
into the pharynx There is slight fever 
and a not very marked leukocytosis. At 
first, the patients do not complain of 
pain, but later there occur pain radi- 
ating into the ears, trismus due to in- 
flammation around the mandibular joint, 
pain on swallowing due to an inflamma- 
tion of the pharyngeal muscles and pain 
on moving the head due to an inflamma- 
tion of the retropharyngeal space. 

The pathology of these cases is ob- 
vious, There is a suppuration of the 
cervical lymph nodes with a sequel of 
inflammation of the connective tissue of 
the parapharyngeal space. Consequently, 
It is unjustified to consider the connec- 
tive tissue of the parapharyngeal space 
as the only pathway for a progressive 
phlegmon spreading either into the skull 
or into the mediastinum. Under certain 
circumstances, which of course are not 
entirely understood, the connective tis- 
sue of the parapharyngeal space reacts 
to an infection, by the development of 
firm adhesions which are intended to 
restrict the infection and encapsulate the 
suppuration The disease may run a very 
inconspicuous course for a certain ])eriod 
of time Spontaneous perforation of the 
abscess into the pharynx rarely occurs 
Consequently, if the abscess is not drained 
at the time, it may rupture into the tis- 
sues of the neck with the possible pro- 
duction of mediastmitis, meningitis, sep- 
ticemia, etc Warning symptoms consist 
of edema of the larynx, fever, chill or 


enlargement of the vertebro-laryngeal 
space in the lateral x-ray of the cervical 
area. The treatment is simple, consist- 
ing of incision and drainage of the 
abscess cavity. 

Chronic Inflammations of the 
Pharynx 

Lupus — Brueggermann^^ reports ex- 
haustively about lupus in otolaryngol- 
ogy. From the pathological point of view 
lupus of the mucous membrane is the 
manifestation of a particularly chronic 
course of a hematogenous type of tuber- 
culosis. From the clinical point of view, 
lupus has the following characteristics: 
(a) A relatively insignificant develop- 
ment of symptoms; (&) a propensity for 
formation of scars; (c) by spreading 
from the nose to the pharynx and lar- 
ynx The tendency for development of 
scars indicates a high degree of immu- 
nity of the organism, while the exuda- 
tive-necrotic changes in tuberculosis of 
the mucous membrane accompanying a 
tuberculosis of the lungs indicate a low 
state of immunity of the body However, 
the development and the course of the 
lupus also depend upon the immunity 
of the affected organ itself In general, 
it is not true that lupus of the mucous 
membrane is without danger, as was for- 
merly believed, because of the experience 
with the lupus of the skin in which the 
immiinit\ of the bocK is generally better 
than in lupus of the mucous membrane 
Admittedly, lupus of the larynx is dan- 
gerous even for life, particularly when 
the larynx and mouth or larynx and 
pharuix are simultaneously affected 
Also, the prognosis of lupus of the mu- 
cous membrane is poor, inasmuch as 
recurrence ina\ occur on the same place 
where the liqnis was formerh healed. 

In the mouth, tlie soft and hard palate, 
on the inside of the cheeks, and on the 
mucous membrane of the lips, lupus sets 
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in with a node covered by normal mu- 
cous membrane. Often there are fissures 
at the angle of the mouth which do not 
respond to any treatment. Lupus of the 
tongue is rare. If lupus of the pharynx 
heals, scars develop which may obliterate 
the entire isthmus between the oro- and 
the nasopharynx. 

In order to differentiate lupus from 
carcinoma, a biopsy must be performed 
Mistakes are possible even with biopsies, 
consequently repeated biopsies are re- 
quired One has to bear in mind that 
the development of a carcinoma on the 
base of a lupus of the skin is much more 
frequent than on the base of a carcinoma 
of the mucous membrane 

It is sometimes difficult to differen- 
tiate between lupus and rhinoscleroma, 
although the latter spreads much more 
rapidly and produces more connective 
tissue than does lupus 

Treatment — ^The treatment is both 
general and local The general treat- 
ment cuiiMsts of heliotherapy and a 
salt-free diet. Local treatment de])ends 
upon the immunity of the l)ody When 
there is a strong imnnimU of the body, 
the excision of the lupus and the 
cauterization witli lactic acid, tri- 
chloracetic acid, 10 i)er cent pyrogal- 
lous vaseline or the freezing with a 
mixture of carbon dioxide snow and 
acetone or, finally, diathermy, are to 
be considered The local apjihcatioii of 
x-ray^s has not proved successful The 
local apjihcation of large doses of radium 
has greater merit There is not the dan- 
ger of ])rovoking the development of a 
carcinoma In applications of x-ra\s or 
radium to a lesion of lupus of the mu- 
cous membrane, such as frequeiith oc- 
curs in cases of lupus of the skin 

Rhinoscleroma — Gadomski^^ pre- 
sents an excellent survey regarding the 
pathology and symptomatology of rhino- 


scleroma and describes the following 
case : 

A girl, aged 26, who was born in the southern 
part of Poland and lived there until the age of 
18, before she came to this country. She had 
marked changes in the nose. In the throat the 
anterior and posterior pillars, the uvula and the 
soft palate were matted together with the pos- 
terior wall of the pharynx, obliterating the 
lateral pharyngeal recess and in part the naso- 
pharynx. The tonsils were almost completely 
destroyed. The hypopharynx was narrowed 
markedly , it was granular and red and covered 
by thick mucopus Injections of autogenous 
vaccine were administered with success. 

Closure of Nasopharynx — In a case 
with complete closure of the nasopharynx 
following fever, Goodyear^ ^ has tried the 
following procedure * A number 4 sinus 
dilator w^as passed through the nose into 
the pharyngeal wall The sound was 
pressed firmly into the adherent area 
and the tissue w^as cut horizontally down 
to the point of the instrument. The sound 
was then moved about and the incision 
continued as far laterally as possible 
This procedure is not entirely new, it 
}ields, however, only occasional perma- 
nent results 

Inflammation of the Tongue 

WaldapfeL^'^ stresses the importance 
of the acute infection of the circumvallate 
papilla He describes a case of an infec- 
tion of a circumvallate papilla and its 
related serous glands wfith retention and 
abscess formation There w^as extreme 
tenderness of the tongue, which w^as 
swollen but movable, while the floor of 
the mouth w^as free from infection. The 
base of the tongue was not involved and 
there was no edema of the larynx, but 
there was slight fever The prognosis of 
these cases is generally good The treat- 
ment consists of conservative measures, 
such as heat and antiphlogistic treat- 
ment. 

Ipolyi^^ observed, in a man, aged 50, 
a Plaui-Vincenfs mfecfion at the base of 
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the tongue spreading over the epiglottic. 
Recovery ensued after the local applica- 
tion of trypaSavin. 

Tumors 

General Considerations — Binkley^i 
discusses the important question as to 
how to make certain of the diagnosis in 
lymphomatous diseases of the neck. Sur- 
gical excision of an involved lymph 
node is the method of choice for obtain- 
ing biopsy material For certain patients 
it is necessary to repeat the procedure 
during the course of the disease in order 
to establish a definite diagnosis. In this 
group of diseases, needle puncture and 
aspiration are reserved for patients in 
whom there are no accessible diseased 
lymph nodes suitable for excision and 
for whom removal of a wedge is not 
feasible Smears of aspirated material 
are supplemented, when possible, by ad- 
ditional biopsy material obtained during 
the course of the disease. (The Re- 
viewer wishes to recall that several 
years ago he recommended, in patients 
m whom there are no acessible dis- 
eased lymph nodes suitable for excision, 
that the contents of the crypts of the 
faucial tonsils be examined or one 
should perform a puncture of the ton- 
sils, provided, of course, that the tonsils 
had not been previously removed ) 

In a very interesting paper, Zwingli^*^* 
reports the examination of 1349 biopsies 
taken from carcinomas of the upper re- 
spirator}'' and digestive tracts. In group- 
ing these cases the author follows the 
work of Duval and Lacassagne, who 
have divided these malignancies into- 
(a) Epithelioma mdifferencie (tumors 
which are entirely immature and do not 
show any differentiation) ; {b) type m- 
termediaire (tumors with a hinted dif- 
ferentiation) ; (r) epithelioma epider- 
moides (tumors with a definite differ- 
entiation) The differentiation in the 


latter tumors may develop either into 
the structure of the skin (skin type) or 
into the structure of the mucous mem- 
brane (mucous membrane type) or may 
finally develop into a structure which 
resembles partly the skin, partly the 
mucous membrane (mixed type). 

In continuation of his studies, Zwingli 
examined the radioresistance of these 
tumors, emphasizing the fact that the lack 
of sensitiveness of a tumor against rays 
is not identical with its curability. A 
tumor may be very radioresistant, never- 
theless it may produce metastases and 
even kill the patient. Bearing in mind 
this definition, he found that the mucous 
membrane type is much more sensitive 
than is the skin type, the localization of 
the tumor being of less importance. 
Nevertheless, it was found that squa- 
mous cell carcinomas of the pharynx and 
larynx of the skin type as well as of the 
mucous membrane type are more sensi- 
tive than tumors of the same type when 
they are located in the mobile part of 
the tongue. 

Tongue — In a girl, aged 13. Smith^®- 
observed a tumor at the base of the 
tongue The symptoms due to that tu- 
mor were a choking sensation and diffi- 
cult breathing, especially after strenuous 
exercise or excitement A biopsy taken 
from the tumor revealed normal thyroid 
tissue, proving the diagnosis of a lingual 
thyroid Administration of iodine im- 
proved the condition Frenckner^*^ ob- 
served 16 cases of tumors of the base of 
the tongue, among them 7 being lingual 
goiters In 5 of these 7 cases, operation 
was performed, 1 case being follow'ed b\ 
h\ pothyroidism That case was a woman. 
35 years old, with frequent inflamma- 
tions of the lingual goiter Consequently, 
the entire lingual goiter had to be re- 
moved by the endoral approach After 
the operation hypothyroidism developed, 
which was controlled by the admmistra- 
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tion of thyroid. The hypothyroidism de- 
veloped despite the fact that there was 
a palpable thyroid m the neck. 

Palate — Hill®® deals with mixed tu- 
mors of the hard palate. While these 
tumors are usually diagnosed without 
difficulty, there may be some confusion 
with epithelial or mucous cysts, the 
diagnosis depending upon microscopic 
findings. Palatal mixed tumors are po- 


tumor use of radium needles, she devel- 
oped metastases to the left hilum and 
later of the liver and spine. 

Pharynx — Fox®'^ reports on mixed 
tumors of the salivary gland type ob- 
served in the pharynx, although in his 
own cases the tumors were not actually 
in or connected with the glands. They 
were fully encapsulated and wholly apart 
from the salivary glands, apparently 



Fig 26 — Base of the skull. Fom, Foramen occipitale magnum, Co, condulus occipitalis, Fi, 
foramen jugulare , Cc, canalis caroticus , Ps, processus styloideus , Pac, porus acusticus externus 
FI, foramen lacerum , Fo, foramen ovale , U , ulceration on the base of the skull , Ss, sinus splenoi- 
dalis , Fs, foramen spinosum , Pz, processus zygomaticus , Fa, fovea articularis, Fsm, foramen 
st>'lomastoideum , Pm, processus mastmdeus , /m. tncisura mastoidea (Brunner Arch Otolaryng ) 


tentiall} malignant While carcinoma- 
tous changes are far les.s common than 
m parotid tumors, the histology is simi- 
lar and mitotic figures may be found 
Rare turnons are described b} Robb 
and Michels^ and Arons."'' Robb and 
Michels^ saw a primary suuanious cell 
carcinoma of the uvula The symptoms 
were pam, difficulty in swallowing, dry- 
ness, hoarseness, and a tickling sensa- 
tion in the throat In differentiated infil- 
trating types of the neoplasms, early 
excision offers a better prognosis than 
irradiation therapy alone The case of 
Arons'^® was a melanocarcinoma of the 
hard palate in a woman 52 years of age. 
Despite x-ray therap}' and the intra- 


having developed from cells that were 
detached during the embryonic stage 
The tumors occupied a space medial to 
the investing layer of the cervical fascia, 
anterior to the prevertebral and posterior 
to the pretracheal fascia 

The symptoms are quite typical There 
IS a swelling ju.st below the angle of the 
lower jaw, fullness m the region of the 
tonsils, inconvenience, but no distress, 
when .swallowing, no inflammation of 
skin, bulging of the lateral pharyngeal 
wall, invasion of soft palate and bulging 
downward and medial in continuation 
with the prominence of the pharynx. 
Biopsy of tissue removed from the 
growth itself is unnecessary because the 
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appearance of the tumor is so distinctive 
that it should be recognized. Removal 
of a specimen for biopsy destroys the 
integrity of the capsule and causes scar 
tissue to form between the capsule and 
surrounding structures. Removal of a 
cervical node for biopsy is contraindi- 
cated, inasmuch as the nodes show no 
tumor cells and the resultant scar tissue 
is so great that removal of the fully 


Brunner®^ studied the extension of a 
carcinoma of the epipharynx along the 
base of the skull. The tumor had grown 
along the clivus backward as far as the 
occipital great foramen, where it had 
partly destroyed the articulation between 
the atlas and the base of the skull. The 
lamina interna of the clivus was intact, 
although the tumor had invaded the 
greatest part of the clivus. A roentgeno- 



Fig 27 — Carcinoma by contact (C) on the nasal surface of the soft palate inF) , oF, oral 
surface of the soft palate, D, layer of mixied glands, staining vvith hematox>hn-eosin (Brunner 
Arch Otolaryng ) 


encapsulated tumor impossible Com- 
plete excision of tumor can and should 
be accomplished through an mtrapharyn- 
geal incision after ligation of the external 
carotid artery There will be no recur- 
rence if all tumor tissue is removed 
The advice given by Fox concerning 
biopsy should not he generalized Un- 
([uestionably, there is no reason to re- 
mo\e a piece of an encapsulated tumor 
for biopsy, tlie complete removal of the 
tumor serving for diagnosis and treat- 
ment Hou^ever, there are other states m 
which tumors are without a capsule In 
such cases no treatment of any kind 
should be indicated without biopsy 


gram made of the macerated specimen 
revealed normal diploetic tips of the 
petrous bones The bone of the clivus 
produced a fine shadow, signifying a thin 
but normal bone Hence, in comparison 
with the specimen itself, the roentgeno- 
gram gave a far from exact impression 
of the extension of the destruction within 
the clivus Under these circumstances, 
Brunner believes that one cannot expect 
an exact incture of the base of the skull 
when the roentgenogram is made during 
life A normal roentgenogram of the 
base (;f the skull in a case of carcinoma 
of the epipharynx, therefore, does not 
prove ver\ much. In the same case 
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Brunner found a carcinoma on the nasal 
surface of the soft palate which is sup- 
posed to be developed by contact with 
the tumor in the epipharynx. The tumor 
of the soft palate had already broken into 
the lymph vessels of the soft palate. Con- 
sequently, metastases could be produced 
by the tumor in the epipharynx as well 
as by the tumor of the soft palate. 

It is obvious that this tumor of the 
soft palate may restrict the motility of 


the soft palate. As it is well known, the 
restriction of the motility of the soft pal- 
ate belongs to Trotter’s triad, which is 
characteristic of malignant tumors of the 
epipharynx and is explained by Trotter 
by a carcinomatous infiltration of the 
muscles of the soft palate. The case of 
Brunner proves that this symptom may 
be also produced by a carcinoma due to 
contact with the nasal surface of the soft 
palate. 


RHINOLOGY 

By O E. Van Alyea, M D. 


The Common Gold 

Etiology — The primary etiological 
agent of the common cold is, in all prob- 
ability, a filterable virus. Whether it is 
a single strain or any one of several dis- 
tinct strains has not yet been deter- 
mined It IS fairly certain, however, that 
the cold virus is not identical with the 
\irus of Iniman influenza 

Kneeland^^^** calls attention to the 
nasopharMix as a habitat of nncrourgan- 
isiiis of \ar\ing degrees of virulence 
( )ne of the pnnupal dangers of an acute 
common cold is that it may activate 
these ])otentia]l\ pathogenic organisms 
so that ( (/ ) the\ increase the severity 
and add to the suppuratue complications 
of the cold, and (b ) the\ become imbued 
\Mtli a new capacit} to spread to and 
infect other people 

Prophylaxis — Three modes of pro- 
ph\ lactic attack are theoretically avail- 
able (General measures, local measures, 
and specific measures Good nutrition, 
general hvgiene and adequate vitamin 
intake are advocated as a possible aid in 
the prevention of colds Local measures, 
such as removal of foci m the upper re- 
spiratory tract and correcting anatomical 
abnormalities, are undoubtedly of benefit. 


It would obviously be desirable to create 
an immunity against the cold virus itself, 
but to date all attempts have been un- 
successful The next prophylactic aim, 
therefore, is to try to increase the indi- 
vidual’s resistance to the secondary bac- 
terial invaders which are responsible for 
the seventy and complications of the 
common cold This seems possible in 
certain individuals, , those with a 
tendency to recurrent sinusitis and bron- 
chitis and children who each winter are 
ill for a considerable period with upper 
respiratory infections complicated with 
fever or otitis media 

Jarvis^ recognizes 12 varieties of 
the common cold and suggests treatment 
applicable to each type. The 12 varieties 
are* (1) The open window cold (2) 
The dusty trade cold (3) The perspi- 
ration cold. (4) The sugar cold (5) 
The chemical vapor cold (6) The fruit 
and vegetable cold (7) The citric acid 
cold. (8) The postfestival cold (9) 
Vasomotor rhimtus (10) The starch 
cold (11) Influenza cold (12) The 
drug cold. 

The Open Window Cold — For those 
individuals who spend their daytimes 
indoors the night air of northern win- 
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ters is too cold for the tissues within 
the nose. This especially applies to those 
who suffer from cold hands and feet, 
who cannot stand draughts. These indi- 
viduals, as a rule, present characteristics 
of a dominant parasympathetic division 
of the autonomic nervous system. They 
usually have a subnormal temperature, 
slow pulse and low systolic blood pres- 
sure. An aid in the treatment of the 
open window cold is insulin injected 
subcutaneously in 3-unit doses daily for 
3 days. 

The Perspiration Cold — The per- 
spiration cold is due to excessive sweat- 
ing following exercise. The biochemical 
balance of the body is upset with the 
pouring out of perspiration which de- 
pletes it of mineral salts, especially so- 
dium chloride .A. watery nasal discharge 
develops. Patients respond quickly with 
a cessation of discharge wlien given a 
teaspoonful of table salt in water. 

The Dust Cold — The dusty trade 
and chemical vapor colds occur in those 
whose nasal mucosa becomes irritated 
when they inhale dust (granite cutters) 
or the fumes of fresh paint 

The Fruit and Vegetable Cold — 
This happens often with individuals on 
a reducing diet. By eating only fruits 
and \egetables an excess of potassium 
and iodine is present m the body which 
disturbs the sodium potassium and chlo- 
rine-iodine balance A watery nasal dis- 
charge results A change of diet and 
insulin injections will effect an early 
cure 

Citric Acid Cold — Symptoms of a 
cold may be produced by the intake of 
large quantities of the juice from oranges 
or other citrous fruits Immediate relief 
IS noted when these are eliminated from 
the diet 

The Postfestival Cold — This ma> 
occur when the intake of food is greater 
than the metabolic ability of the indi- 


vidual is able to cope with. He should 
be given an enema or cathartic with 
a reduction of food intake. 

Vasomotor Rhinitis — This is due to 
a block in cell oxidation similar to that 
of sugar, starch and citrous fruits. Pre- 
scribe dilute hydrochloric acid, 5 m 
in a glass of water on arising, at 10 a. m., 
3 p. M. and bedtime, to serve as an oxi- 
dizing catalyst. Also give A mend's 
solution 1 or more times daily. He 
may also be given 1 tablespoonful of 
mazola oil (corn oil) before each meal. 

Starch and Sugar Colds — Certain 
individuals have a low tolerance for sugar 
or starches and this may cause them to 
suffer a block in the body process of 
cell oxidation when the intake of carbo- 
hydrates becomes excessive m This may 
be accompanied by a chain of symptoms, 
such as : Constant fatigue ; pains, inabil- 
ity to concentrate, mental depression, 
headaches, vertigo, shortness of breath, 
an easily tiring voice and insomnia 

This syndrome may be followed by a 
variety of clinical conditions involving 
the nose and throat. A watery muco- 
purulent discharge is present ; the turbi- 
nates are enlarged and tlie sinuses are 
dark on transillumination. The treat- 
ment recommended for this condition is . 

(a) Restrict intake of food which 
may cause the oxidation block Substi- 
tute r\e bread, cornmeal and oatmeal 
foods for wheat, hone} for sugar, apple 
and grape juice for the citric acid juices 

(b) Oxidizing catalysts or activators 
are given to overcome the block in cell 
oxidation. These con.sist of daily injec- 
tions of 3 units of plain insulin and 3 
drojis of Amend’ s solution in a glass 
of water 20 minutes before nieaLs 

Salt for Colds — .\ teaspooiiful of 
table salt, taken in a glass of water, is 
likely to do more to stop a cold than 
alkaline drinks, Goodyear^ believes. It 
IS not generally realized that bacteria re- 
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quire an alkaline medium for growth. 
Therefore, colds are not likely to subside 
when the patient consumes large quanti- 
ties of orange juice, soda and alkaline 
drinks. Nasal and body secretions are 
normally slightly acid and offer the 
greatest resistance to bacterial growths 
Cold Vaccines — In their controlled 
study of the value of “cold vaccines” 



Fig 28 — The lateral head-low position 
Ephednne in saline solution is instilled into 
both nasal chambers, the 2 sides being 
treated simultaneouslj \1I the sinal ostiums 
of both sides are flooded bv the solution In 
adults this posture ma\ be used for the dis- 
placement of iodized oil into the sinuses b\ 
the Proetz method ( Parkinson J \ M \ ) 

the Hausers^ ga\e told vaccine sub- 
cutaneoiisl) to the first 10 persons, in- 
tradernialh to the next 10 and placebos 
to the follow 10 This cycle was re- 
floated until there were 100 persons in 
each group After this number was 
reached the vaccine was given subcu- 
taneoush to the next 100 wdio presented 
themselves at the clinic for treatment 
The first injections were given during 
the tlurd week in October and the last 
one In the middle of December During 
the last 2 w^eeks in May each student 
wdio had received the injections was 
mterview'ed, provided he had completed 
the series Data w^ere obtained from 188 
persons wdio had received the vaccine 


subcutaneously, from 95 who had re- 
ceived it intradermally and 86 to whom 
placebos had been given. Of the per- 
sons who had received the vaccine sub- 
cutaneously, 74 per cent said that they 
had had few^er colds, 6 per cent that 
they had had no colds at all, 18 per cent 
that they had the same number as dur- 
ing the preceding year and 2 per cent 
that they had more colds. Of those who 
had received the vaccine intradermally, 
52 6 per cent reported that they had had 
few^er colds, 116 per cent that they had 
no colds at all, 32 6 per cent that they 
had the same number as before and 3.2 
per cent that they had more colds 
Among those who had received place- 
bos, 60 5 per cent reported that they 
had had few^er colds, 5.8 per cent that 
they had no colds at all, 314 per cent 
that the> had the same number as the 
last year and 2.3 per cent that they 
had more colds iVIore than 90 per cent 
of all the subjects expressed a desire 
to be similarly treated the following 
year. 

Treatment — Local Therapy — Park- 
inson again calls attention to his 
lateral head-low posture m treatment 
of upper respiratory infections Solutions 
of ephedrine, 1 per cent or less, m nor- 
mal saline, are advocated as a safe de- 
congestant in all stages of the infection 
Patients of all ages from infancy to old 
age may be thus treated Adults he 
on one side on a couch wuth the lower 
shoulder supported by 1 or 2 pillows 
Then, wTen the head is bent downw^ard 
to a dependent position all the ostia of 
both groups of sinuses are available to 
fluid instilled into the nose and can be 
reached by treatment that is free of 
trauma Infants and small children may 
be held sidewnse across the lap while 
the head is held in a laterally flexed 
position by pressure of the hand from 
above. 
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Parkinson states: “With all the varia- 
tions of intranasal structure a few things 
can be counted on as unvarying, and 
one of these is that all the sinal ostiums 
are in the upper half of the nasal fos- 
sae.” With the head inverted they are 
in the lower half and are accessible to 
fluid and gravity. A dropperful of the 
solution is instilled into each nostril and 
the position is held for from 3 to 5 min- 
utes. The ephedrine is thus enabled 
to exert its shrinking effect in the upper 
meatuses and about all the ostia. During 
this time, breathing through the mouth 
will prevent the fluid from being drawn 
into the pharynx The patient’s head is 
finally rotated to face downward, which 
allows the fluid to be expelled from the 
nose. 

Oily Preparations — -The growing 
use of oily preparations, both as a source 
of vitamins and in the treatment of re- 
spiratory and gastrointestinal diseases, 
contributes to the increasing frequency 
of lipoid pneumonia in infancy and child- 
hood. According to Wolman,^^® infants 
should be fed cod-liver oil only when 
awake and held in a semierect or sitting 
position ( )ily nose drops m the first 2 
years of life are potentially dangerous ; 
aqueous solutions for intranasal medica- 
tion being preferable Parents and nurses 
should be warned against the forcing 
of cod-liver oil or other oils when the 
\()ungstcr refuses and resists The block- 
ing of a child’s nostrils in order to make 
him swallow must be absolutely for- 
bidden, Newborn or premature infants 
and all babies who vomit should be given 
vitamin concentrates rather than the 
larger doses of crude cod-liver oil In 
the feeding of oils and similar sub- 
stances to weak or debilitated patients, 
especially to neurologic patients, the 
greatest forethought and precautionary 
care should be exercised ; that is, aspira- 
tion should be prevented at any cost. 


General Therapy — During the acute 
stage of rhinitis or sinusitis, Shea^^® be- 
lieves that the administration of a pre- 
scribed mixture may be of value and a 
prescription may be based on 1 of the 
following substances : (a) Codeine or 
morphine sulfate may be used for the 
relief of pain or as a sedation to arrest 
a cough. The use of Dover’s powders. 



Fig 29 — Infants and small children are 
best held over one’s lap (Parkinson J A 
M A) 


once very popular, is losing favor be- 
cause of the frequency of nausea. (&) 
Monobromated camphor is an anti- 
spasniodic Quinine is preferred by 
some ])hysic]ans for this role (r) Caf- 
feine m the form of a citrate relieves 
the headache and as a stimulant neu- 
tralizes the depressant action of the 
salic\lates id) Salicylates form the 
principal part of the prescription Today 
acet\ IsahcvHc acid is popular and inex- 
pensive. (c) Iodine has long been one 
of the best alteratives of materia medica 
Five niinuns (0 3 cc ) of tincture of 
iodine U S. P in 2 ounces (60 cc.) of 
water acts IocaII_\' and replaces a gargle 
In the stomach it acts as a functional 
stimulant and after its absorption in- 
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creases the discharge of the sinuses and 
nasal membranes. To maintain shrinkage 
of the nasal tissues one may administer 
one-eighth grain (0008 Gm.) of epbe- 
drine hypdrochloride by mouth with a 
corresponding dose of soluble pheno- 
barbital. This combination may be pre- 
scribed as a follow-up treatment until 
the next office visit. 




Fig 3U — Completion of treatment by turn- 
ing the child face down, permitting the nasal 
contents to escape from the nostnls With 
this tethnic none of the solution at any time 
enteis tlit tin oat (Parkinson T X M \ ) 

Nasal Allergy 

Kern and Schenck^^” are definiteh 
of the u])inion that pol\pi are in every 
instance an evidence of an allergic basis 
and make the statement that '‘avoidance 
of, or dcsensitization with, allergens 
yields clinical results far superior to the 
old Kjutiiie of surgical removal alone 
with its distrcbsingly frequent recur- 
rence of the poI)ps ” They advise against 
an\ surgical treatment during the pol- 
linating season and advise removal of 
polyps only^ wdien they are obstructive 
Their entire emphasis is on the allergic 
side of the question, minimizing the 
question of coincident infection and the 
necessity for surgical intervention. 


Reeder^ handles the nasal allergy 
case with an initial roentgen study of 
the sinuses. If the x-rays are negative 
for polyps and examination of the nose 
is negative, he starts treatment with a 
diet of acid base foods. Internally he 
gives hydrochloric acid or nitro-hy- 
drochloric acid at mealtime. Under 
this regime a very pale mucosa will 
change to a normal pink m about 3 
weeks. After that an alkaline food may 
be added to the diet each day until re- 
currence of symptoms. If this procedure 
fails to control symptoms the eliminating 
test diet is indicated; if this fails one 
should start testing for external al- 
lergens. 

Reuling, in discussing the above paper, 
says he thinks the common use of soda, 
citrocarbonate, citrous fruits, and alka- 
line diets for the prevention and cure 
of colds has produced alkalosis and a 
watery, boggy nasal membrane in many 
cases He prescribes hydrochloric acid 
for this condition He also calls atten- 
tion to the possibility of vasomotor rhi- 
nitis with hypothvroidism as a cause of 
the nasal blockage Ninety' per cent of 
the allergens, he says, are included in 
the following Feathers; fur, w'ool, orris 
root, tobacc(j, chocolate, wheat and milk 

Asthma — There is no doubt that 
many patients with sinus involvement 
are allergic and should not be operated 
on According to RamirezT^'^ however, 
the lironchospastic type of asthma re- 
sulting from remote reflex stimuli orig- 
inating 111 the nose or the accessor} 
sinuses obviously will not be benefited 
except by elimination of the local patho- 
logic condition In cases of broncho- 
edematous asthma in wfiiich sensitization 
has taken place a gross nasal pathologic 
condition must be corrected surgicall} 
if lasting satisfactory relief of symptoms 
is to be expected; this, of course, must 
be in addition to proper treatment from 
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an allergic standpoint. Grains of pollen 
embedded m the lining membrane of 
the antrums and possibly of the other 
sinuses may in this way be responsible 
for the continuance of symptoms in 
highly sensitive persons after the par- 
ticular pollen has disappeared from the 
air of the locality. The author believes 
that there is a definite relation of endo- 
crine dysfunction and vitamin deficiency 
not only to asthma but to allergy in 
general. He does not think that any 1 
vitamin is solely responsible. Any gland 
or combination of glands may be an im- 
portant factor affecting the underlying 
fundamental mechanism of hypersensi- 
tiveness. 

Nasal Allergy in Children — Rhi- 
nologists must become allergy-mmded to 
arrive at an accurate diagnosis and to 
obtain better results in the management 
and treatment of many nasal complaints 
in children, according to Barnett and 
Carnahan.120 'Po determine nasal allergy 
in childhood and to determine whether 
or not the allergy is complicated by 
infection, physicians need to perform 
routine examinations of the nasal secre- 
tions and the tests are of more clinical 
value if carried out in the physician’s 
office, where the results may be closely 
comjiared to the progress of the patient 

Allergic control is vital if associated 
surgical procedures are to be of benefit 
Removal of infected tonsils and adenoids 
ma\ aggravate symptoms in a child with 
uncontrolled allergy. Disappointment and 
discouragement will follow nasal treat- 
ments and operations on the sinuses or 
nose if associated allergy is not simul- 
taneously or previously relieved Re- 
moval of nasal polyps in the patient with 
uncontrolled allergy may be followed by 
prompt recurrence 

Piness and Miller^^^ see many chil- 
dren who have been treated for repeated 
"colds,” chronic sinusitis, chronic bron- 


chitis and recurrent pneumonia, by “cold 
shots,” sinus drainage and adeno-tonsil- 
lectomy until a frank, unmistakable at- 
tack of bronchial asthma brings a sur- 
prised awakening to the fact that the 
essential cause of the “colds, sinusitis, 
bronchitis and pneumonia” is allergy. 
They stress the fact that allergy is a 
nonsurgical disease of the nose and 
throat and deplore the present day vogue 
of tonsillectomy for its cure. 

Atrophic Rhinitis 

Hargett^^^ believes that atrophic rhi- 
nitis is a deficiency of the mucous glands 
of the nasal epithelium, either because 
there is an inadequate number of them 
or because the function of those present 
is abnormal, or a combination of the 
two. When the stratum corneum is re- 
moved from the skin, the moist layers 
beneath refuse to submit to drying and 
exude lymph and fibrin, which coagu- 
lates and dries, forming a protective 
coating, so that the cells below continue 
their function in a moist state. The 
author points out that the same reaction 
occurs in the mucous membrane of the 
nose. The microorganisms normally in- 
habiting the nose invade these scabs 
and produce the typical ozena. 

As this condition persists over a long 
period, a secondary defensive measure 
begins on the part of the mucous mem- 
brane to form a stratum corneum for 
Itself. This process begins at the junc- 
tion of the skin and mucous membrane 
at the opening of the nares and gradu- 
ally extends backward The condition 
never extends into the mouth and sel- 
dom into the phar\nx, with the large 
and copious salivar\ glands to keep 
these parts moist. 

The author know s of nothing that will 
help the condition after cornification has 
taken place But before cornification 
develops treatment should resolve itself 



504 


OTORHINOLARYNGOLOGY 


into trying to lighten the load of the 
glands present, to restore them to nor- 
mal function and perhaps to stimulate 
their proliferation. Operations which 
reduce the amount of air going through 
the nose by moving the lateral walls 
inward ease the burden of the glands, 
and some cures are effected. Paranasal 
sinusitis preceding the atrophic rhinitis 
coincides with the theory of deficiency. 
As with the other organs of the body, 
it seems reasonable that condition of the 
glands might be improved by periods 
of rest. 

This was tried on a group of patients 
by placing cotton plugs in one or both 
nostrils. It was found convenient to 
have the patient place these plugs in the 
nose at bedtime and remove them the 
next morning, giving the membrane 8 
or more hours of rest Patients soon 
become accustomed to the mouth breath- 
ing necessitated and make no complaints. 
If the plugs are used while there is active 
sinus infection the patient immediately 
feels worse, and this is an indication for 
simultaneous treatment of tlie sinus, al- 
vva\ s being conservatu-e at first .\s soon 
as tlie sinusitis begins to improve, the 
plug treatment ma> be begun, and at 
thi^ ^tage the patient will usually remark 
on the impruiement If the adenoids 
are infected they should be removed, 
but It Is well to give preO[)eratl\e douches 
daily for about a w'eek 

Eagle^-'^ and his associates used es- 
trogens in the treatment of 14 patients 
with atrophic rhinitis Sections of their 
nasal mucosa were studied before and 
during or after treatment with regard 
to specific histologic alterations attrib- 
utable to the local action of the estro- 
gens The first biopsy specimen in each 
case was obtained previous to any treat- 
ment and the second one was taken 
from 27 to 216 days after the first treat- 
ments with estrogenic substances were 


started No patient complained specifi- 
cally of deafness or tinnitus. Twenty-two 
patients started the estrogenic treat- 
ment and had the original biopsy but, 
owing to economic reasons and the dis- 
tance to the clinic, 8 did not return for 
the second biopsy. The patients irrigated 
their noses twice daily with physiologic 
solution of sodium chloride or 1 ; 10,000 
solution of potassium permanganate and 
10 minutes later repeated the irrigation 
to remove the crusts that had been 
loosened by the earlier washing. The 
0 5 cc. of estrogenic substance was 
sprayed into the nose twice daily, giving 
each patient the equivalent of 1 cc , or 
1000 international units, of estrogen 
daily. Twenty-one of the 22 patients re- 
ported clinical benefit and each wished 
to continue treatment. A patient with 
stormy menopausal symptoms stated 
that she was not improved in the slight- 
est degree Inspection of the nose re- 
vealed a definite diminution or complete 
eradication of crusts in all 14 cases in 
which the study was completed, and in 
no instance was the odor, characteristic 
of the disease, detectable The onl;y 
changes noticeable in the mucosa were 
a slight increase in hyiieremia and a 
smoother surface Patients complaining 
of a burning sensation in the scalp and 
occipital headache w’ere relieved of these 
svnqitoms The autliors are unable to 
state wlietlier the patients’ noses were 
free of crusts because of the more fre- 
quent irrigations or because of the 
estrogenic therapy. The impression was 
that the surface epithelium and the sub- 
epithelial glandular system contained 
more mucous cells after treatment than 
before. It appeared that amounts of 
squamous and ciliated epithelium and 
the vascularity, as well as various other 
features, were not altered No perfectly 
consistent change in any one direction 
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existed. Fibrosis was recorded more 
frequently before than after treatment. 

Nasal Blockade 

Lillie and Simonton^^^ state that a 
common though often overlooked cause 
for the sensation of blocked nose is “alar 
collapse.” This may be the sole cause of 
the patient’s difficulty in breathing or it 
may be associated with other anomalies. 
Before attempting one of the plastic 
operations to counteract the “alar col- 
lapse” the patient should be instructed 
to breathe before a mirror, using the 
alar dilator muscles to open the nares. 
This often effects a cure 

Epistaxis 

Ionization or iontophoresis such as 
has been used in the treatment of hay 
fever was employed by Beck^^o 3 
cases of severe nasal bleeding in patients 
suffering from hypertension. The thick 
fibrous membrane of coagulative necrosis 
that immediately forms on the surface 
of the septum had the effect of sealing 
in the bleeding points. Permanent relief 
is brought about by the fibrosis pro- 
duced by the procedure 

Nasal Headache 

jMussun^-® describes headache from 
the middle turbinate. The patients com- 
plain of pain at the nasal side of the 
orbit which occasionally includes the 
frontal region and areas farther back 
It usually lasts several hours but may 
persist for even weeks or months. He 
thinks the cause is some factor which 
produces a local congestion in the an- 
terior portion of the middle turbinate, 
for examination reveals a marked in- 
flammation of that area. The membrane 
is dry and there is no discharge He 
eliminates as a diagnostic consideration 
vacuum headache and nasociliary neu- 
ralgias, as well as neuralgias of the 


supraorbital or the sphenopalatine nerve. 
Cocaine usually relieves the condition 
and permanent relief may be obtained 
by the removal of the anterior end 
of the turbinate. 

Sinus Disease 

Ethmoid Lab3nrinth — ^Van Alyea^^? 
reports the anatomic findings in a study 
of the ethmoid cells in 100 specimens 
from cadavers. The variations in num- 
ber of cells present (average of 9), 
size and arrangement were more marked 
than is generally supposed. The cells, 
though apparently a jumble, may readily 
be sorted into groups and classified ac- 
cording to their areas of drainage in 
the nose. Significant was the presence 
of a thickened antral mucosa in 18 per 
cent of the cases and an associated simi- 
lar involvement of all infundibular eth- 
moid cells (Fig. 31). In some of these 
the infection extended to the bulla and 
in a few a pansinusitis included all 
cavities on one side of the nose Atten- 
tion is called to the agger nasi cell, 
present in 89 per cent, often overlooked 
as an entity in sinal infection with or- 
bital manifestations Supraorbital cells 
(15 per cent) may become infected and 
simulate frontal sinus disease. Ethmoid 
cells commonly drain into grooves and 
are amenable to treatment by irriga- 
tion (Fig. 32) 

Diagnosis — The diagnosis of chronic 
infection of the ethmoid sinuses is one 
of the difficult problems 111 rhmology. 
It is particularly difficult in those low- 
grade chronic infections of the ethmoid 
sinuses m wliicli the nasal passages ap- 
pear normal on one or more examina- 
tions and m which any symptoms point- 
ing directly to the sinuses are so slight 
as to be almost nonexistent and yet in 
which there is sufficient s>stemic ab- 
sorption from the ethmoid infection to 
cause very definite systemic symptoms. 
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Shambaugh^^s divides these cases into 
5 groups according to the predominating 
or presenting symptom: 

1. The largest group is that in which 
the patient’s chief complaint was pain 
or headache. The pain of chronic eth- 
moiditis may be felt in the cheek, eth- 
moid region, forehead, parietal region 
or ear. Like any sinus pain, it is worse 
following acute head colds and worse on 


5. The last group of patients had a 
fever of unexplained origin as the pre- 
.senting symptom, which was most inter- 
esting because fever is rarely seen in 
chronic infections of the other sinuses 
The procedure that the author uses 
is briefly as follows The symptoms sug- 
gest a possible low-grade chronic eth- 
moid infection in spite of normal appear- 
ing nasal passages on posterior as well 



Fig 31 — Ethindul lalnnnth conipo«;ed of 4 cells only In the specimen illustrated a small 
frontal sinus drains into an infundibular cell The lining mucosa of all cavities except the splenotd 
sinus shows marked thickening { \'.ui \hea A.rch Otolaryng ) 


bending forward ddie^e characteristics^ 
suggest a sinus origin for the lieadache 
and }et the nasal passages ai)pear nor- 
mal in all respects and there may be no 
nasal symptoms whatever, and the x-ray 
examination may be negative for sinus 
disease, 

2 In the second group the presenting 
s\mptom was an infection in a remote 
organ, such as iritis, neuritis or arthritis 

3 The third group of patients com- 
plained of chronic and persistent cough 
for which no cause could be found. 

4. In the fourth group the chief com- 
plaint was frequent head colds 


as anterior rhinoscopy A roentgeno- 
gram IS first taken to rule out infection 
of the maxillary, frontal or sphenoid 
sinuses, and if any of these appear in- 
fected they are irrigated With the pa- 
tient's head hyperextended in the Proetz 
position, the nasal passages are filled 
with 0 25 [)er cent ephedrine in physio- 
logic solution of sodium chloride Alter- 
nate suction and release of suction is 
applied from 4 to 6 times in each nostril, 
and if frank mucopus is obtained or is 
blowm out into the towel when the pa- 
tient sits up the diagnosis of ethmoid 
suppuration is made. 
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Therapy — Porter calls attention 
to the prejudice of the general practi- 
tioner and the public to surgical treat- 
ment and blames largely the otolaryn- 
gologists themselves. This is because of 
poor surgical technic and lack of good 
judgment in knowing when to operate. 

In acute conditions the primary ob- 
ject is to secure drainage and abatement 
of inflammatory reaction. He advises 
rest, moisture and daily shrinkage 
with weak solution of cocaine followed 
by warm saline irrigations. Immedi- 
ate surgery is often necessary in the 
fulminating type and should be exten- 
sive enough to obtain immediate and 
adequate drainage of all sinuses involved. 

Granger recommends conservatism 
in the treatment of acute sinusitis. He 
puts his patients to bed in a room with 
plenty of moisture in the air. He pre- 
scribes liquid diet and suitable medi- 
cation for fever and pain, the latter 
occasionally necessitating morphine. In- 
fra-red heat may be applied over the 
face if it assists in relieving the pain. 
Some mild vasoconstricting drug may 
be used sparingly in the nose Many 
of the medications widely used are actu- 
ally destructive to the nasal epithelium 
and favor increased infection by impair- 
ing ciliary activity, breaking the first 
lines of defense He maintains that all 
instrumentation should be avoided and 
e\en rough handling of cotton tipped 
applicators which might bruise the 
acutely inflamed mucosa i'' contraindi- 
cated 

IMuch more can be done for and to 
the patient in the subacute and chronic 
stage of sinusitis Irrigation of the 
nasal cavity is a valuable procedure. 
The solution should be isotonic with 
blood serum and at body temperature 
The patient inclines the head forward 
and breathes evenly through the open 


mouth while the solution is allowed to 
flow into 1 nostril and out the other. 
The solution container should not be 
more than 1 foot above the patient’s 
head. The patient should not blow the 
nose for at least 15 minutes after the 
irrigation. 

Suction is of distinct benefit in eth- 
moid and fronttal injection. The suction 



Fig 32— Drainage groo\es of the ethmoid 
cells The frontal cell in the specimen illus- 
trated has its ostium in the frontal recess an- 
terior to the uncinate process (Van Alyea 
Arch Otolar\ng ) 

should be mild ; and applied intermit- 
tently only a few times Injudicious use 
of too high negative pressure causes 
bleeding, congestion in the mucosa, and 
pain, and makes the patient worse in- 
stead of better 

The <li^i)lacement method of sinus 
treatment is especiall\ valuable in those 
cases where the vi,scusity of the muco- 
purulent material is such that it escapes 
from the sinus with difficulty, tending 
to adhere to the walls Also when a 
sw’ollen mucosa j^artially occludes the 
opening of the sinus. 

Fracture of the middle turbinate 
toward the septum is a procedure that 
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has been of great benefit in treatment 
of ethmoid infections. In the subacute 
condition the secretion is likely to be 
too thick and tenacious to escape readily 
from the ethmoid area, especially in 
those cases wherein the middle turbinate 
lies very close to the lateral wall of the 
nose. Under cocaine anesthesia the mid- 
dle turbinate bone is fractured toward 
the septum so as to permit a good view 
of the condition of the tissues under- 
neath. This procedure alone will occa- 
sionally suffice to secure adequate drain- 
age with mild suction. It also favors 
the application of suitable agents to the 
infected area Fracture of the middle 
turbinate also aids in the search for the 
natural opening of the maxillary sinus. 

Fox and his associates^^^ describe 
their technic for postural postnasal ir- 
rigation in the treatment of subacute 
residual ethmoid ttis ioWowing colds. After 
shrinkage of the nasal membranes the 
patient is placed on his back with his 
head down in the Proetz position and 
the nose is filled with a saline solution 
A mild suction, while the patient repeats 
“K K K stirs up the solution and the 
nasal membrane is thoroughh cleansed 
It is doubtful if much solution runs into 
the sinuses by this teilmic, although it 
Is possible if the menbrane lining the 
ostia of the post ethmoid and sphenoid 
are properly shrunk. This form of treat- 
ment is especially indicated in the pres- 
ence of headache associated with low- 
grade suppurative and hyjierplastic dis- 
ease of the ethmoid cells The number 
of irrigations required varies with the 
length of time the condition has been 
present In the earh subacute types 
2 to 4 are sufficient, given at 48-hour 
intervals In 300 cases of long standing, 
which they treated, the average number 
required to make the patient comfort- 
able w^as 12 


Sinus Irrigation 

A sinus may be irrigated during the 
acute stage to relieve pain and occa- 
sionally to lower fever, according to 
Shea.^^® Ventilation should be main- 
tained by local procedures early and 
irrigation of the sinuses reserved for 
the cleanup. It is a good practice never 
to irrigate when the fever is rising but 
many a protracted cold may be ter- 
minated by lavage of the proper sinus 
at the proper time. 

Frontal Sinus — The choice of can- 
nula, malleable or fixed, depends on the 
surgeon. A roentgenogram is necessary 
as a road map of direction. A small 
amount of fluid is used and must be 
displaced by air pressure to avoid pain 
after the treatment. 

Maxillary Sinus — The closure of 
the natural ostium is one of nature’s 
few blundeis, and the improvement of 
sinusitis demands its dilation Irriga- 
tion of an antrum should be done after 
the fashion which the surgeon can em- 
ploy with the least amount of pain and 
with the most thorough result A traA 
for this purpose may be likened to a 
golf bag, containing instruments capable 
of negotiating many angles He prefers 
the natural ostium, for by utilizing it 
one is re-establishing the normal route 
of drainage. 

Sphenoid Sinus — A good rhinologist 
irrigates the empyemas of the sphenoid 
Sinus the same as those of the other 
sinuses, following the customary indi- 
cations and precautions Occasionally 
he uses a straight needle after locating 
the ostium with a probe. 

External Drainage — In cases of se- 
vere involvement in which internal drain- 
age has failed or intracranial or orbital 
rupture is feared, external drainage of 
the frontal sinus is necessary. This can 
be accomplished easily with local anes- 
thesia The incision for the Lynch radi- 
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cal operation on the frontal sinus is 
made and entrance into the sinus ac- 
complished with a small burr. The 
frontal sinus is emptied of its contents 
and a small catheter drain inserted 
through the window thus made. 

Van Alyeai®^ recommends irrigation 
of the frontal sinus for acute conditions 
if after 48 hours the temperature is 
normal. In subacute conditions with 
stuffy nose, discharge and cough, he 
advises a submucous resection and in- 
fraction of the middle turbinate prelim- 
inary to the irrigation. Six to 8 irriga- 
tions are usually required to clear up 
this type of case Early chronic condi- 
tions (3 to 8 months) require the same 
surgical treatment, but the number of 
irrigations may have to be extended to 
as many as 20. Chronic conditions of 
longer standing wherein tissue changes 
have taken place require, in addition, 
an enlarging of the natural ostium. 
Recurring attacks of frontal sinusitis 
may be relieved by 1 irrigation but 
usually need surgical treatment as well. 
The author has seen no bad results from 
irrigation and states that many ostiums 
can be probed for irrigation. 

Childreyi®^ claims very good results 
m the treatment of maxillary sinusitis 
i)f all types by the instillation of neo- 
pronfosif following irrigation He instills 
3 to 5 cc of a 2 5 to 5 per cent solution 
This he says is absorbed slowly Con- 
sequently It acts on the mucosa of the 
Sinuses for from 36 to 48 hours For 
severe attacks with toxic symptoms he 
gues sulfanilamide orally in addition 
to tlie local instillation He thinks the 
neoprontosil could be used effectively 
in the Proetz displacement method in 
the treatment of the other nasal sinuses 

Diathermy 

Short-wave treatment in a number 
of cases of acute rhinitis, by Brugsch 


and Pratt,^®^ caused a subsidence of 
symptoms in all cases but in some there 
was a recurrence within a few hours. 
This method of treatment had no effect 
on allergic types of vasomotor rhinitis. 
It is valuable, however, in sinus therapy. 
The nasal blockage is relieved with 

I treatment and the discharge may 
quickly subside or be considerably re- 
duced. These symptoms may recur after 
a few months. In a series of 80 cases 
no change was noticed in the discharge 
of 26, while in 42 it was lessened or 
lost its purulent character or ceased. 
The subjective symptoms, headache, 
sense of fullness and so on, disappeared 
under short-wave therapy in all but 

I I cases The number of treatments 
ranged from 7 to 18 and the length of 
exposure was 15 or 20 minutes. 

Referring to short-wave diathermy, 
the council on physical therapy of the 
A. M A. states, “In the light of present 
observations, the consensus seems to be 
that no physiologic effects other than 
those attributable to heat have been sub- 
stantiated ” 

This according to Hollender^'^^ suc- 
cessfully refutes claims made by certain 
authors that short-wave diathermy pos- 
sesses peculiar physiologic and biologic 
properties affecting cellular life. He 
thinks, however, that the treatment of 
sinuses by this means produces anal- 
gesia through hyperemia and hyper- 
lymphia, improves tissue metabolism, in- 
creases resorption and consequently 
brings about a more rapid defensive 
response to infection He undertook an 
investigation to determine; (a) The 
effect of short-wave diathermy on the 
temperature in the sinuses (5) The 
effect of treatment of acute maxillar}' 
sinusitis using a controlled group on 
which other means of therapy were used 
and a third group using a combination 
of the 2 types of treatment. He con- 
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dudes that short-wave diathermy is not 
a panacea, and only in a few instances 
has it produced favorable results with- 
out the additional use of other measures. 
The tendency to employ diathermy alone 
in the treatment of nasal sinusitis is ob- 
jectionable. Furthermore, its use with- 
out an exact diagnosis having been 
made, as is often the case with certain 
practitioners, is likely to place this 
valuable agent in the category of un- 
scientific procedures. When a pathologic 
process is such that it obviously can be 
eradicated only by operation, precious 
time will be lost in seeking to obtain 
relief from nonsurgical therapy 

Roentgen Therapy 

Hodges and Snead^^^ stressed (a) 
the value of the roentgenograms for dis- 
closing unsuspected infections of sinuses 
and (b) the definite therapeutic value 
of irradiation for some types of sinus 
infection. Reviewing the literature on 
the experimental work done on this 
subject, they arrived at the following 
sunimar\ of the effect of irradiatuin on 
infected membranes of tlie sinuses ‘‘Tlie 
effect of the x-ray treatment apjiears 
to l)e due primarily to an early destruc- 
tion of tlie 1\ mplKJcytes in the infected 
m(*ml)ranes I'rom 4H to 71 hours after 
treatment . there appears to be an 
increase in the number of macrophages 
These macrophages are seen to be 
hiden with cellular debris and dead pig- 
ments It is possible the\ also engulf 
haclena The nienibrane becomes grad- 
ua]]\ reduced in thickness but retains 
numerous plasma cells, pol\ morphs, and 
some histiocytes After a w^eek or more 
some fibrosis appears There is no evi- 
dence of injury to the cilia, epithelium 
or cellular elements other than the 
lymphocytes as the result of x-ray dos- 
age 


Hodges and Snead obtained their best 
results in cases classified clinically as 
subacute or subchronic, in which symp- 
toms were present for a period varying 
from several months to several years 
Many of these patients have a cough 
and give a history of recurring colds 
and, on roentgenologic examination of 
the thorax, exaggeration of the broncho- 
vascular markings of the lower lobes 
is found. Roentgenologic examination of 
the sinuses discloses cloudy ethmoids 
with marked thickening of the membrane 
m the antra. They obtained good re- 
sults with irradiation in the majority 
of cases m which symptoms were pres- 
ent for several years, usually wdth hyper- 
plastic sinusitis and roentgenographic 
findings of marked cloudiness of the eth- 
moids and much thickening of the mem- 
branes in the antra In these 2 groups 
of cases when roentgenographic exam- 
ination disclosed an increase in the 
broiichovascular markings, small doses 
of irradiation were applied over the 
lungs wnth definite benefit 

In the gruuj) of cases m wfiiich early 
or reasonabh' early polypoid changes 
w'ere found, especial!} in the nose, with 
a history of infection for many years, 
marked relief followed irradiation m the 
majorit} of cases A number had return 
of the sense of smell and 2 had much 
improvement in vision following treat- 
ment Others w'ho w^ere unable to breathe 
through the nose w^re relieved in this 
respect Some who required repeated 
operations for removal of polypoid ma- 
terial had no recurrence of polypoid 
hyperplasia. Hsually, the longer the 
duration of the infection or the more 
chronic and widespread the polyp for- 
mation, the poorer w’ere the results from 
irradiation 

In the experience of Hodges and 
Snead, co-operation of the rhinologist 
and radiologist in the diagnosis, and 
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folloW“Up of the results of treatment were 
essential for best results. 

In the cases characterized by infec- 
tion, 130 kv. with 6 mm. of aluminum 
filtration, about 300 r measured in air. 
was given in 3 or 4 treatments over a 
period of from 1 to 3 weeks. In those 
cases characterized by polypoid hyper- 
plasia, 200 kv with 0.5 to 2 mm. of 
copper filtration. 600 r measured in air. 
was used. 

Sinus Surgery 

Before patients undergo radical sinus 
surgery, they should be made to under- 
stand that sinuses are not obliterative 
in most cases, and because they remain, 
they are in danger of subsequent reinfec- 
tion, McQuiston^'^" points out. The de- 
gree of pathology involving the sinuses 
and the mucous membrane should al- 
ways l)e the determining factors in sur- 
gical treatment. 

External Operation — So far as the 
ethmoid cells are concerned, whether the 
pathologic change is one of suppuration 
or polypoid formation or a combination 
of the two, the common practice has 
been to attack the disease by the nasal 
route However, Patterson^*^^ asserts 
that operation on the ethmoidal laby- 
rinth through an external incision is be- 
coming a recognized procedure in cases 
m which the disease is extensive or 
u hen one or more operations by the 
nasal a])proach have proved unsuccess- 
ful The 2 possible objections to the ex- 
ternal Operation are that it may be more 
dangerous and that a scar is produced 

The author states that by employing 
the method which he describes, scarring 
IS negligible In these ‘fronto-ethmuidar' 
cases he relies almost entirely on one 
nr the otlier of 2 incisions The '‘frontah’ 
incision passes along the supra-orbital 
ridge and corresponds to the center of 
the hair} evebrow or lies just below it 


The “ethmoid*’ incision begins about 
one-fourth inch below the level of the 
inner canthus at the upper end of a 
sulcus or natural fold which can gener- 
ally Ije seen passing outw^ard and down- 
w^ard into the cheek. The incision is 
about I inch long. The skin should be 
sliced — not cut vertically to its surface 
— by holding the blade of the knife paral- 
lel to the skin to be incised. In this way 
a shelving edge of skin is obtained and 
when the time comes to close the wound 
such good apposition is obtained that ap- 
proximation is very accurate and the 
resulting scar is generally almost invis- 
ible. The author states that the results 
obtained by the external ethmoid oper- 
ation are most gratifying. 

In patients requiring radical treatment 
an accurate dissection replaces haphaz- 
ard removal of polyps and bone, which 
is all that can be accomplished by the 
nasal route. The patient can be promised 
a nose permanently free from polyps, 
and when chronic suppuration is pres- 
ent in the ethmoidal labyrinths, excision 
of the affected area would appear to be 
the only certain means of eradicating the 
disease. The author concludes that none 
of his patients has developed any seri- 
ous complications and that meningitis 
need not be feared provided the opera- 
tion is earned out with care and pre- 
cision A plea for radical operations on 
the antrum is made by Salinger, who 
regards the Caldv\ell-Luc operation *hhe 
most uniformly successful and satis- 
factory operation of the entire sinal 
repertoire “ 

His results in so treating sui)purative 
conditions over a 20-\ear period have 
been at least 90 per cent perfect A 
great deal depends on the scrupulous 
care wath which the local process is 
studied and the relation to constitutional 
factors appraised, the degree of skill 
applied m its performance and the at- 
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tention that is paid to disease in the 
other sinuses. 

His procedure in pansinusitis is to 
follow the Caldwell-Luc operation with 
transantral exenteration of the ethmoid 
and sphenoid sinuses, which is easily 
carried out. The anterior cells, how- 
ever, must be reached intranasally. The 
entire nasoantral wall of the middle 
meatus is removed, a wide passage being 
thus provided from the operative field 
into the nasal cavity. If the middle tur- 
binate is hyperplastic or tends to ob- 
struct drainage it is removed in part or 
completely as the case may be. In such 
cases, the opening in the inferior meatus 
is omitted, and the rubber tube intro- 
duced into the antrum is pulled through 
the enlarged middle meatus into the 
nasal cavity Packing is never employed. 
If the frontal sinus is diseased it is 
dealt with through a separate external 
incision 

Salinger thinks that all macroscopic- 
ally diseased sinus mucosa, including 
doubtful areas, should be removed. Mem- 
brane that looks soft and red, even 
though it IS thin and fairly well attached 
to the bone, should be taken out, be- 
cause it Is likely subsequently to under- 
go the same degenerative changes found 
in the other, more grossly affected, por- 
tions If one has ever seen normal look- 
ing mucosa in situ he can never forget 
Its pale, almost transparent, glistening 
ajiiiearance 

The Antrum Window — Two things 
should be considered in the treatment of 
every patient having maxillary sinusitis, 
according to Hempstead First, ces- 
sation of discharge and, second, restora- 
tion of the antral mucous membrane 
to as nearly normal condition as is pos- 
sible. Unnecessary destruction of the 
ciliated epithelium should be avoided 
A functioning mucous membrane is to 
be preferred to scar tissue 


He is an advocate of the intranasal 
window operation in the treatment of 
chronic maxillary sinusitis and states 
that it is easily and quickly accomplished, 
with the patient under local anesthesia. 
The advantages of this operation are: 
(1) Turbinate tissue is not lost when 
it is performed. (2) Reaction to it is 
much less severe than that following 
the radical operation. (3) It causes a 
minimal amount of injury to the lining 
membrane, which is permitted to return 
to as nearly normal function as is pos- 
sible (4) Polypoid and badly infected 
membranes have been seen to return to 
normal after drainage and ventilation 
have been established. 

The use of the antroscope previous 
to operating is a great aid in determin- 
ing the necessity of conservative or radi- 
cal measures In Hempstead’s report 
634 cases of the fenestration operation 
are gathered from the literature with 
a good result in 97 per cent. 

Osteoma of the Sinuses 

Osteoma, although unusual, was noted 
by Childrey^^i in 042 per cent of 3510 
roentgenograms of the nasal sinuses 
The frontal sinus is most often affected 
by this slow-growing, histologically be- 
nign lesion, which seldom causes symp- 
toms and does not often require surgical 
intervention The average age of the pa- 
tients was 46.4 years ; men were affected 
more often than women. Various patho- 
logic conditions were present in these 
patients, and sinusitis was diagnosed by 
roentgen examination in 58 per cent of 
those with osteoma of the sinuses It 
seems questionable whether sinusitis 
often IS the exciting factor in the for- 
mation of an osteoma ; but when infec- 
tion IS present it increases the operative 
risk and may be an indication for surgi- 
cal removal of the osteoma. When re- 
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moval is indicated, none of the growth 
should be left, because of the probability 
of recurrence. Complete removal may, 
however, be impossible or, because of 
dangerous complications, undesirable. 
The decision whether to proceed trans- 
cranially or through the sinus rests with 
the operator and depends largely on the 
location and extent of the osteoma. In 
4 cases roentgenograms of the osteomas 
made after intervals of from 9 to 32 
months showed no change in them. 

Hardy^^^ reports 4 cases of cysts of 
the antrum removed through a Cald- 
well-Luc opening. It is characteristic of 
these cysts to have no symptoms refer- 
able to the antrum. Two came for treat- 
ment of colds and sore throats and 2 
were referred for an examination for 
foci of infection in the upper respiratory 
tract. 

Antra-AIveolar Fistulae 

An infection may extend to the an- 
trum through dental necrosis or may 
follow extraction of a tooth if the floor 
of the antrum is fractured or overen- 
ergetic curetting of the socket is induced. 

Ashleyi‘^3 classifies antra-alveolar fis- 
tulae as follows : ( 1 ) Small uninfected 
fistulae; they heal readily or 1 suture 
may suffice to close (2) Small granu- 
lating types without infected antra ; 
should be treated by the oral surgeon. 
(3) Large granulating with antral in- 
fection ; require close co-operation be- 
tween oral surgeon and rhinologist. (4) 
Large fistulae which require plastic op- 
eration. 

If a perforation occurs at the time of 
extraction immediate closure is advo- 
cated. If a fistula develops leading to 
an infected antrum, a window is made in 
the naso-antral wall of the inferior nasal 
meatus If in the presence of a large 
fistulous tract x-rays reveal a thicken- 
ing of the antral mucosa, a complete 


antrum operation is advocated at the 
time of the plastic closure. 

Ashley’s technic follows: (a) Cald- 
well-Luc. (6) Remove fistulous lining 
and curette away necrotic bone, (c) 
Smooth alveolar ridge, (d) Cut a flap 
from palate (Fig. 3) including soft 
parts and periosteum, (e) Swing flap 
into place, wedging membrane into the 
fistulous tract and suture edges. The 
thick plug of tissue makes a firm clos- 
ure between the mouth and the antrum 
and encourages healing by first intention. 

Sinus Disease and Eye Disorders 

Since there is a paucity of case re- 
ports showing an unmistakable connec- 
tion between sinus operations and the 
clearing up of ocular disease, Cullom^^^ 
presents 6 cases which left no doubt in 
his mind that sinus disease was the 
cause of the pathologic condition in the 
eye. Operation on the sinuses cleared 
up the visual condition Four cases re- 
sembled toxic amblyopias The patients 
suffered from marked disturbance of 
vision The gradual onset and the pro- 
gressive failure of useful vision indicated 
ultimate permanent blindness. In 1 
case there was an inflammatory condi- 
tion of the vitreous which had been pres- 
ent o\er a long period. In another there 
was clear evidence of pressure on the 
optic nerve from an unresolved emp\ ema 
of the sphenoid sinus In this case vision 
might have been restored by spontaneous 
rupture The great improvement in the 
general health of these patients is grati- 
fying While these cases are rare, the 
author believes that the} are more 
numerous than the few reports indicate. 
He is of the opinion that every patient 
with failing vision of obscure origin 
should receive the benefit of a careful 
examination of the sinuses, including 
roentgenograms. 
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Jatschek^^® cites 4 cases of ocular 
complications relieved by surgical treat- 
ment of a sinus. The complication oc- 
curred in 3 cases on the same side as 


the affected sinus. There were 3 Cald- 
well-Luc operations, 1 with ethmoidec- 
tomy, and 1 ethmoidectomy alone The 
author states that it was difficult to estab- 
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Fig 33 — This case at operation revealed a bilateral thickening of the membranes lining the 
postethmoid and sphenoid sinuses Exenteration of diseased cells was followed by a return to 
almost normal vision. (Cone, Moore and Dean : Laryngoscope ) 
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lish the relation between the pathologic 
•changes of the eye and those of sinuses. 
While there may be an anatomic rela- 
tion between the 2 structures, he is of 
the opinion that there may have been an 
infection with a virus that is specific for 
the uveal tract. He stresses the role 
of focal infection in the case of contra- 
lateral involvement. 


filmed excluding from the picture shad- 
ows from overlying and underlying 
structures. 

Complications of Intranasal Surgery 

In a discussion on the complications 
of intranasal surgery at the Section of 
Laryngology of the Royal Society of 
Medicine, Davis^'*’’ said that a good view 


Fig 34 — In this case all ordinary diagnostic measures failed to re\eal sinus pathology 
Laminagraphs with lipiodol in the antra, however, outlined a polypus and thickened membrane. 
Following a bilateral radical maxillary and ethmo-sphenoid operation the vision began a stead> 
improvement (Cone, Moore and Dean * Laryngoscope) 



Cone, Moore and Dean^^® report the 
successful treatment of 5 cases of eye 
disorder by surgical procedures on the 
nasal sinuses They were aided mate- 
rially in their search for diseased areas 
by use of the laniinagraph, a form of 
body section radiography. By means of 
this new principle in radiography certain 
layers or sections of the sinuses may be 


of the interior of the nose was essential 
for good surgery and that anything in 
the nature of a blind operation was 
undesirable. He called attention to 4 
kinds of injuries that had happened in 
spite of careful technic . Perforations and 
injuries to the roof of the nose or to the 
cribriform plate; injuries to the orbit 
and its contents, injury to the optic 
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nerve and injury to the nasolacrimal 
duct. 

Six cases of perforation of the roof of 
the nose had been recorded and he had 
seen several in consultation. They oc- 
curred with forceps on the ethmoidal 
cells for sinus suppuration. The per- 
foration in the removal of polypi was 
always m the region of the posterior 
ethmoidal cells, when the forceps were 
directed upward and backward. It was 
avoided by directing the point parallel 
to the roof of the nose. The operator 
might be unaware that the roof of the 
nose had been perforated, but escape of 
cerebrospinal fluid or profuse hemor- 
rhage would be a warning. One of the 
patients in the group suffered from 
shock and after delayed recovery from 
the anesthetic complained of intolerable 
headache and was restless and drowsy, 
C^oma rapidly supervened and death oc- 
curred within 3 da>s, before meningitis 
had time to develop. The necropsy 
sliowed hemorrhage from the posterior 
ethmoidal artery into the anterior fossa 
of the skull The treatment of this type 
of Mirgerv is the external ethmoidal op- 
eration, dining which the o];enmg in the 
dura tovererl In a fascial giaft The 
perforata )ii was inaccesMhle thnnigh the 
nose 

Ifeinorrhage into the utiiit follownng 
])erforation of the thin os planum of the 
ethmoid was the commonest injury It 
fre([iieiul\ happened during the eth- 
moidal Operation, particularly on the an- 
terior cells ancl also in the intranasal 
frontal sinus operation The “black eye^' 
was tvpical and the ecchymosis was 
maximal at the inner canthiis, but if 
tlie hemorrhage was considerable, the 
eveball might protrude This might be 
increased by emphysema All that was 
necessary in most cases w^as to keep the 
patient at rest in the sitting posture, 
with the eye covered by a pad and band- 


age. The patient should be forbidden to 
blow his nose for a few days 

Injury to the optic nerve in ethmoidal 
operations produced immediate blind- 
ness. Davis had been able to collect re- 
ports of 5 cases and had seen 2 of the 
patients. One injury was caused by 
evulsion of the middle turbinal and part 
of the ethmoid in an operation for polypi. 
Optic atrophy followed, with permanent 
loss of sight Such cases showed the 
need for care in the use of the forceps 
for evulsion. It is safer to use cutting 
or punch forceps kept in a plane parallel 
to the outer wall of the nose. 

Injury to the nasolacrimal duct had 
been seen on 2 occasions following an 
intranasal antral operation The window 
made in the nasal wall of the antrum 
extended into the middle meatus above 
the attachment of the inferior turbinal, 
severing the duct On recovering from 
the operation, the patients complained 
of blood leaking into the eye. Epiphora 
and lacrimal obstruction follow^ed After 
injection of the lacrimal sac with iodized 
oil, x-ray examination showed stricture 
of the duct m the middle meatus of the 
nuse The epiphora was relieved by a 
dacroc} stostC)m\ done above the stric- 
ture 
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ANEMIA IN CHILDREN 

By Clare R, Rittershofer, AAI.AI.D. 


Iron Deficiency Anemia 

Sedimentation Rate in Nutritional 
Anemia — Changes in the sedimentation 
rate of a group of infants and children 
from 5 months to 6^ years with nutri- 
tional anemia due to a deficiency of iron 
were reported by Carl H Smith ^ The 
method used was previously described- 
and requires the use of capillary blood 
The value of 36 per cent was regarded 
as the minimum normal level for the 
volume of packed cells for the group of 
children under consideration in terms of 
which recovery from anemia was to be 
judged. For hemoglobin the minimum 
of 10 Gm per 100 cc of blood for the 
infant has been found to apph' to the 
young child as well The basic red ceil 
count approximated four million red 
cells. The average rate of settling with 
the method used was 9 mm , with a 
\anation from 3 to 13 mm Thirteen 
mm m 1 hour was regarded as the most 
rapid rate of sedimentation of normal 
blood. 

The results revealed that the red 
blood cells in this i^roup of cases did not 
sediment with the velocity usually 
ascribed to diluted blood. The most sig- 
nificant obser\ation in the investigation, 
according to the author, is that anemic 
blood in nutritional anemia does not 
behave as does diluted normal blood w ith 
regard to the sedimentation rate and 
that the statement frequently made that 
anemia is producli\e of accelerated sedi- 
mentation cannot be accepted without 
reservation In this type of anemia and 


in the age group under consideration, 
normal rates of sedimentation were ob- 
served at times prior to the institution 
of therapy and usually occurred early in 
the period of recovery, when the anemia 
was uncomplicated. When infection su- 
pervened, the increased sedimentation 
rate was further accelerated by the added 
influence of a lowered cell count. From 
this the author deduced that when iron 
in adequate doses is given to a young 
child with anemia of moderate severity, 
the persistence of a rapid rate of sedi- 
mentation suggests either the continued 
actiMty of an infectious process or that 
the diagnosis of a nutritional anemia is 
to be questioned. It was also noted that 
smaller doses of ferrous sulfate than of 
iron and ammonium citrate were needed 
to produce a satisfactory response in the 
hematologic values and a retardation of 
the sedimentation rate. 

Incidence of Anemia — The inci- 
dence of iron deficiency anemia of in- 
fancy in a large industrial area of 
Glasgow was investigated by J. H. 
Hutch i sun Hemoglobin estimations 
were made on 300 infants of all ages up 
to 1 year The maiority of the hemoglo- 
bin eslim<iti()nh during the first 2 weeks 
of life fell into close proximity to the 
normal cur\e for that period From the 
fifth month onwards, howe\ er, the indi- 
vidual \ allies with few exceptions fell 
beknv the normal, frequently, by as much 
c'ls 15 to 30 per cent. The principal fac- 
tors influencing the development of this 
type of anemia are listed as undue 
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prolongation of exclusive milk diet, low 
birth weight and infections* The author 
stressed the desirability of the prevention 
of the anemia not so much on account of 
the anemia per se but because of the 
associated high morbidity and mortality 
rates. 

Therapy of Iron Deficiency Ane- 
mia — It is now recognized that insuffi- 
cient iron for hemoglobin formation will 
lead to anemia of the hypochromic type, 
characterized by microcytosis and hypo- 
chromia of the individual cells, by a low 
color and volume index, and by a low 
mean corpuscular hemoglobin concentra- 
tion, One factor which has tended to 
produce a more satisfactory and more 
uniform response to iron therapy in re- 
cent years has been the more general 
administration of adequate amounts of 
iron. The present consensus based on 
extensive clinical experience favors the 
use of inorganic iron m large doses 

\\\ M Fowler, and A. P Barer*^ re- 
ported on balance studies in which the 
iron intake, the iron excretion, and the 
hemoglobin regeneration were accurate]} 
studied The^e showed that large 
amounts ul iron ,ire retained b} the boch 
e\en when relatnel} small doses are 
being administered and that a satisfac- 
toiw hemoglobin respoinse is obtained in 
many instances with small doses M R 
Strauss''* has recommended the following 
amounts of the commonly used iron 
preparations: Iron and ammonium ci- 
trate, 90 grains ( 6 Gm daily ; reduced 
iron, 45 grams (3 (nn ), pills of fer- 
rous carbonate, 60 grains (4 Gm ) and 
ferrous sulfate, 15 grains (1 Gm.) 
The iron is best given during or imme- 
diately after a meal, so as to lessen the 
gastrointestinal irritation which occasion- 
ally accompanies its administration. The 
effectiveness of the preparation used does 
not depend on the amount of metallic 
iron which is being administered, since 


soluble forms are better utilized than 
insoluble preparations with the same iron 
content. Ferrous salts are more efficient 
than ferric salts. From the patient's 
standpoint the smaller effective dose of 
the ferrous compound is a distinct ad- 
vantage. Ferrous carbonate is given in 
pills which should be freshly prepared. 
The dose is 12 or more 5-grain pills 
daily. Ferrous sulfate is given in the 
form of pills with various types of coat- 
ing to lessen the irritation. Ferrous 
chloride which has been shown to give 
a high percentage of retention and utili- 
zation may be given in 0.5 Gm, capsules 
or in solution in a simple syrup. Many 
other iron preparations are on the mar- 
ket, but none seems to possess a distinct 
advantage over these common forms 
These preparations given by mouth are 
satisfactory without the addition of other 
metals or other substances. 

Moore (loc cif ) demonstrated the dif- 
ference in the availability of various iron 
s<ilts wuth the use of iron absorption or 
serum iron curves following comparable 
doses of various of the iron salts by 
mouth When iron is administered 
orally, there is an increase in the serum 
iron which begins wuthin half an hour 
after <idministration and reaches its peak 
at the end of 2 to 4 hours There is 
then <i slow fall to the normal level With 
ferrous chloride and ferrous ammonium 
sulfate, the serum iron increases com- 
pared favorably with those for ferrous 
sulfate, but very much smaller responses 
were obtained following comparable 
doses ( 3 mg Fe/kilo body weight) of 
ferric chloride and ferric ammonium sul- 
fate When iron and ammonium citrate 
was used, the dose had to be increased 
to 12 mg iron/kilo before the serum iron 
curve rose enough to fall within the lim- 
its defined The reasons given for the 
lesser efficiency of the ferric salts are: 
(1) The reduction to the bivalent state 
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is probably never complete ; (2) as soon 
as ferric iron comes into contact with an 
alkaline medium, there is formation of 
the insoluble ferric hydroxide, ferric 
phosphate, and related salts which auto- 
matically removes the iron from avail- 
ability to the body. 

Iron Ascorbate Therapy ■ — D. G. 
Friend® carried out a study of iron as- 
corbate on 21 patients to see whether 
small intravenous doses were effective, 
and also whether this preparation could 
replace the standard compounds in pa- 
tients who could not tolerate other iron 
preparations. The iron ascorbate was 
synthesized according to the method out- 
lined by K. Maurer and B. Schildt.'^ 
The dose employed on the basis of the 
iron was 34 grrain (10 mg.) intravenously 
and 3 grains (200 mg.) by mouth. This 
dosage resulted in a daily rise of 1.1 
per cent hemoglobin for IS patients with 
idiopathic hypochromic anemia. The 
authors concluded that iron ascorbate is 
an effective form of iron medication, that 
it can be given intravenously without 
reaction other than occasional slight 
flushing and palpitation, and that it 
brings about a substantial gain in hem- 
oglobin. It also retains some vitamin C 
properties Intravenously it appears to 
be as effective in doses of 3(i grain ( 10 
mg.) of iron as is 34 grain (32 mg.) of 
iron as iron and ammonium citrate 
Orally, 3 to 5 grains (200 to 300 mg ) 
of iron as iron ascorbate is as effective 
as is 15 grams (1000 mg) of reduced 
iron or 60 to 90 grams (4 to 6 Gm ) 
of iron as iron and ammonium citrate 

Iron-Copper Therapy — J H Hutch- 
ison® has given an excellent review of 
the literature regarding the role of cop- 
per in the iron deficiency anemias. 
Metabolism studies were carried out on 
9 infants which showed that the ad- 
ministration of copper enhances the con- 
version into hemoglobin of iron stored 


m the tissues and that iron given in 
doses so small as not materially to raise 
the hemoglobin content of the blood can 
be mobilized and converted into hem- 
oglobin by subsequently giving copper. 
The ferrous sulfate used was given in 
doses of 1 to 2 drams (4 to 8 Gm.) per 
week. It was dissolved in water with 
the addition of glucose to prevent oxida- 
tion. Copper sulfate (CuS04) was 
given in doses of % grain (40 mg.) per 
week. The suggestion was made that 
copper acting as a catalytic agent enables 
iron to be converted into such a form 
that it can be transported by the blood 
plasma from the storage depots to the 
bone marrow where it can be utilized in 
the formation of hemoglobin. 

Iron-Cobalt Therapy — E. Under- 
wood and C. A. Elvehjem^ showed that 
no increase in growth or hemoglobin 
regeneration was obtained in rats fed 
whole cow’s milk plus copper, manga- 
nese, cobalt, and purified cobalt-free iron 
in comparison to rats on a similar diet 
without added cobalt. 

Vitamin A in Anemia — F. Mainzer^® 
reported on 5 cases of hemolytic anemia 
and von Jaksch’s anemia, of which 2 
were treated with vitamin A alone and 
3 with vitamin A and blood transfusions 
Analysis of the blood and bone marrow 
smears showed that the disease was a 
disturbance of blood formation rather 
than a hemolytic anemia The author 
believes that vitamin A is an important 
factor m the pathogenesis of this form 
of anemia 

Erythroblastosis Fetalis — A case 
of erythroblastosis fetalis accompanied 
by hemolysis and edema m a newborn 
girl has been reported by M T IMacklin, 
J. A Lamont and C C Mackbn The 
authors advance an argument that eryth- 
roblastosis is dependent on the rise of 
a dominant mutation in the germ cells of 
1 of the parents. The primary defect 
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is the abnormal blood production ; the 
hemolysis is secondary. The mutation 
for hydrops fetalis causes an abnormal 
production of blood in the early fetus. 
This is of such severity that some of the 
offspring inheriting the mutation die 
early in the pregnancy, before the oppor- 
tunity for the formation of edema occurs 
Offspring who show hydrops are those 
in whom the condition is severe but not 
sufficiently so to prevent development to 
nearly full term, therefore in such fam- 
ilies there would be a large number of 
pregnancies terminating in miscarriage 
The mutation in milder form produces 
icterus gravis Here the number of nu- 
cleated red blood cells is less and the 
nutrition is sufficient to allow develop- 
ment to term; but after birth when an 
excessive number of red cells is no 
longer needed and the ordinary break- 
down occurs, the cells are replaced b\ 
large numbers of immature forms These 
are hemohzed since their presence in the 
circulation is abnormal The cycle is re- 
peated and, owing to tlie excessne hemo- 
IvMs, jaundice and anemia de\dn]) 

1 he mutation in still milder form 
causes anemia of the newborn Here tlie 
number of muleated red cells is still 
smaller, the defect interferes much less 
with the ])renatcil de\eIopment than d(»es 
either li\ drops oi Kterus and miscdi- 
ruigis in these families <ire fewer The 
fetus comes to term, tlie destruction ol 
red cells is not so grc‘at liecause the jiro- 
(luction uf new forms is not so ex(*tnsi\e 
Jaundiee exists in mild degree and the 
chief s}m])tom is the anemia, since the 
forms regenerated are for the most part 
immature rather than mature 
Erythrophagocytosis — The plienoin- 
enon of erythrophagoc\ tosis has l)een re- 
ported m 3 infants wath anemia of the 
new^born by T. C. Wyatt, M B. Cooper 
and W. A. Groat Careful search of 
the smears revealed cells with irregular 


outline and light circular cytoplasmic 
areas w^hich included extraneous matter. 
In addition to the erythrophagocy tes 
there were also found numerous mono- 
cytes with 1 or more possible vacuoles 
the size of erythrocytes or smaller. The 
appearance of these cells coincided with 
the period of severest anemia, leukocy- 
tosis, and erythroblastosis. 

Hemolytic Anemias — L, G. Par- 
sons^'^ has pointed out that there are ex- 
amples of acute hemolytic anemia of the 
Lederer type in infants under 6 months 
of age which form a connecting link 
betw^een it and erythroblastosis fetalis. 
These children wxre normal at birth, and 
pallor developed after the disappearance 
of the normal icterus or later. In addi- 
tion, these children showed some spleno- 
megaly and an excess of urobilin and 
urobilinogen in the urine and none ever 
sliowed se\ere jaundice or other signs 
of icterus gravis; their blood pictures, 
however, w’ere cxacth similar to those of 
icterus gravis and acute hemolytic ane- 
mia Tlie prognosis in acute hemolytic 
anemia of the Lederer type is serious, 
since most of the diilclren die unless 
treated Iw repeated blood transfusion, 
and sometimes e\en this is inefifective 

Von Jaksch’s Anemia — Tlie author 
lielieves that \on Jakscli's anemia is not 
a t\pe of anunia l)ut a blood picture 
winch occurs in er\ tliroiioclastic anemia, 
])roI)ahl} (>n]} during the deficiency age 
period 

Larsons gives a review of the hemo- 
Ivtic anemias and exjiresses a view that 
these anemias and certain other allied 
conditions owe their clinical characters 
to permutations and combination of the 
ervtliroiiic response to an injury; fur- 
ther that fresh combinations may be ex- 
pected to appear from time to time and 
that it IS incorrect to regard the various 
forms described by dififerent authors as 
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hard and fast types and to designate 
them as separate diseases. 

Anemia of Rheumatic Fever — J. P. 
Hubbard and M. H. McKee^^ noted the 
blood changes that occur in the anemia 
of rheumatic fever. Seventeen patients 
who had a total of 19 recrudescences 
were studied 

An anemia, quite often severe, devel- 
oped during each of the recrudescences. 
As the infection subsided, the blood 
levels tended to rise without any specific 
therapy and soon reached their former 
values. The color index remained low. 
The cell size, mean corpuscular hemo- 
globin and hemoglobin concentration 
varied irregularly from low to normal 
values There is no apparent correlation 
between the degree of activity of the dis- 
ease and the amount of serum bilirubin 
Reticulocytosis of a slight but significant 
degree occurred after the period of great- 
est disease activity. This might indicate 
that a suppression of erythropoiesis oc- 
curs during the height of disease activity 
and that when this suppression is with- 
draw n there follows increased red blood 
cell formation as indicated by the in- 
crease in circulating reticulocytes The 
rapidity with which the anemia some- 
times develops suggests, that actual de- 
struction of red cells may also be taking 
place The authors conclude that the pres- 
ence of anemia may therefore often be 
an indication of disease activity and 
should be added to other criteria as 
leukocwtosis and increase in circulatory 
function in the anemias of children. 

It IS well recognized that the most 
important consequence of anemia is re- 
duction m the o.xy gen-car r} mg capacity 
of the blood, but the cardiovascular sys- 


tem compensates for the anemia by bring- 
ing blood more quickly to the tissues. 
Although the amount of oxygen carried 
by each cubic centimeter of blood is 
small, the total volume supplied to the 
tissues in each minute is thereby ren- 
dered adequate for their needs. The 
heart and blood vessels are of great im- 
portance to the anemic patient and if 
they fail, the patient may be completely 
crippled. 

Effect of Anemia on Cardiovascu- 
lar System — Because of the importance 
of determining how severely the heart is 
damaged and w'hether the injury is re- 
mediable in whole or in part, C. G Par- 
sons and F. H Wright^^ investigated 
the cardiovascular function in cases of 
anemia The study inr-olved the hearts 
of a group of anemic children during the 
course of their disease, before and after 
treatment had been given, watching the 
effect of therapy on exercise tolerance, 
vital capacity, venous pressure, electro- 
cardiograms, roentgen measurements of 
the heart, the oxygen saturation of ar- 
terial and venous blood, the circulatory 
rate, and calculations of the output of the 
heart. 

The results show'ed that with acute 
anemia, the tolerance of the child for ex- 
ercise IS decreased, whereas with chronic 
anemia adaptation to the low' hemoglobin 
concentration may be so complete that 
practically no impairment of exercise tol- 
erance results Neither the exercise tol- 
erance test nor measurements of i ital 
capacity are sufficiently accurate or reha- 
able to serve as a measure of the degree 
of cardiac damage resulting from anemia 
or to gauge the ability of the heart to 
recover from such damage through ap- 
propriate treatment. 
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CHIGKENPOX 

By Robert A. Lyon, M D 


Chickenpox occurring in the first few 
months of life is rare. An infant 12 days 
old who had the infection has been ob- 
served by E P. Campbell.^® The mother, 
who liad been exposed to the disease 17 
days before the birth of her infant, had 
developed chickenpox vesicles the day 
after delivery It seemed possible that 
the virus had invaded the fetus before 
birth. 

Complications — Encephalitis follow- 
ing chickenpox in a girl, 5 years of age, 
was reported by R Swyer Convul- 
sions, delirium, fever, and absent tendon 
reflexes were noted on tlie third day 
after the onset of the rash of chickenpox 
The cerebrospinal fluid was under 
slightly increased pressure and contained 
50 lymphocytes and a trace of glohulin 
Recovery was interrupted by an attack 
of mumps, but proceeded thereafter with- 
out any residual symptoms 

Another instance of encephalitis has 
been reported by II Grenet and P Isaac- 
Georges4'' 'Phis child, S yeais of age, 
<le\eIo|)ed central ner\(jus system com- 
plications during com alescence from 
tlmkcnpo-K, and the residual symptoms 
were still present about a year later Dis- 
turbances of eituilibrium, an uncertain 
gait, a positive Romberg sign, a slight 


inequality of the pupils and a lateral nys- 
tagmus when the eyes were turned far to 
1 side, pointed to a lesion m the cere- 
bellum with probably some extension to 
the medulla and cord. The cerebrospinal 
fluid was normal. The duration of the 
symptoms indicated that the damage 
might be a permanent one, although it 
was hoped that some improvement would 
take place in the months to come. 

Treatment — An unusually severe 
case of chickenpox, which yielded to 
treatment with convalescent serum, 
has been reported by J Paraf and P. Bou- 
lenger A child, 6% years of age, who 
developed chickenpox 6 days after the 
onset of scarlet fever, had vesicles which 
were unusually round, indurated and 
were .surrounded by large areas of red- 
ness The lesions were numerous, pain- 
ful and accompanied by regional adenitis 
( )n the fourth day the condition of the 
child seemed to he getting worse, so 
that Yj oz ( 1 5 cc ) of convalescent 
scrum obtained from a jiatient who had 
just recovered from the illness, was 
injected intramuscularly Imj^irovement 
occurred rajndly and by tlie following 
(lay , the temperature was normal and a 
complete recovery was made 


DIABETES MELLITUS IN CHILDREN 

By \VAT.no E Net.son, hl.D 


Complications — The incidence of he- 
jiatic enlargement associated with dia- 
betes melhtus is not high, but its occur- 
rence IS much greater during the first 
2 decades of life than later. Good 
results in the reduction of enlargement 
of the liver with pancreatic extract in 3 


children with diabetes melhtus are re- 
ported by H G Grayzel and L S Rad- 
wnn The pancreatic preparation em- 
ployed was an alcoholic extract prepared 
according to the method of Dragstedt 
and co-workers Careful control of the 
diet and adequate insulin therapy had 
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been unsuccessful in reducing the size 
of the liver. Blood cholesterol levels 
were always within normal limits. None 
of the 3 children had any other compli- 
cations of diabetes mellitus than hepato- 
megaly. In each of the 3 children the 
onset of diabetes occurred in early life, 
at an age of 3 to 4 years. All 3 had 
always been short in stature as com- 
pared with the averages for their ages. 
Each child had had 1 or more attacks of 
acute hepatitis with jaundice which sub- 
sided after a time, although hepatomeg- 
aly persisted. The attacks of acute hepa- 
titis were not the cause of the hepatic 
enlargement but were thought to be 
precipitated by the underlying primary 
condition of the liver. 

The studies of the blood lipids revealed 
similar findings in all 3 children in that 
the initial high level of total lipids tended 
to become much lower after administra- 
tion of pancreatic extract. A similar 
tendency was observed in the concentra- 
tion of the lactic acid and lipid phos- 
phorus of the blood The values for total 
free and unbound cholesterol, which 
throughout the studies were within nor- 
mal range, remained materially un- 
changed with or wdthout pancreatic ther- 
apy. 

Reduction in the size of the liver 
occurred after from 3 to 5 months of 
treatment with the alcoholic extract of 
pancreas ^^’hen administration of the 
extract uas discontinued, hepatomegal> 
recurred Subsequent administration of 
the e.xtract resulted again in a recession 
rif the size of the liver to normal To 
prevent the development of hepatomeg- 
aly in these cases, the authors believed 
it necessary to administer the pancreatic 
extract continuously. 

A ^larble, P White, I K P.ogan, 
R. M. Smith-2 jiaye observed gross 
enlargement of the liver in 60 diabetic 
children. In this series an enlarged 


spleen was also noted in 31 cases. In 
their opinion, gross enlargement of the 
liver in diabetic children is associated 
with and the result of poor control of 
the diabetes and not with a lack of cho- 
line or some other agent derived from 
raw pancreas. The series was noteworthy 
for the frequency of complications. 

Of the 54 living patients, 38 had had 
1 or more attacks of severe acidosis or 
coma; 42 had had frequent attacks of 
severe hypoglycemia ; 26 were true 
dwarfs, being 4 inches or more below 
the standard height for their age; 14 
others had infantilism without dwarfism ; 
9 had arteriosclerosis, as evidenced by 
sclerosis of the retinal vessels or roent- 
genologically visible calcification of the 
arteries of the legs; 1 had cataracts; 7 
had had peripheral neuritis; 3 had or 
had had active tuberculosis; and 15 had 
had persistent or recurring infections, 
particularly of the skin or urinary tract 
Dwarfism, a protuberant abdomen and 
bouts of abdominal pain \\ere particu- 
larly striking features. 

The authors are of the opinion that 
the enlargement of the liver is primary 
and due to gross fatty infiltration The 
condition is considered as unrelated to 
gl} cogen storage disease, although the 
presence of glycogen in amounts ap- 
proaching the normal is not denied. The 
possible role of hydropic degeneration 

ith retention of water is suggested. 

The effect of raw pancreas on the 
liepatomegaK v\as observed in 2 chil- 
dren. that of betaine hydrochloride in 12 
and that of protamine insulin in 19. No 
significant change in size of the liver 
was associated with the use of raw pan- 
creas. W'lth the use of betaine, a varia- 
ble diminution was seen in SO per cent of 
the 12 patients, and W’ith the use of pro- 
tamine insulin it was seen in 15 or 79 
per cent of the 19 patients. Some dimi- 
nution in size was observed in 1 of 6 
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patients in the control senes. The bene- 
ficial effect from the use of protamine 
insulin was ascribed to the better control 
of the diabetic condition. 

Glucose Tolerance Test — Factors 
which may modify the response of the 
blood sugar to the glucose tolerance test 
are listed by H J. John.^^ 

Factors Which Tend to Show Im- 
provement in the Glucose Tolerance 
Curve — 

1. A restricted diet with reduction of 
overweight. 

2. A “free diet” is apt to cause a 
diabetic cur\ e , a normal glucose toler- 
ance curve will be attained after return 
to a normal diet 

3 Absence of fear, when this has 
been a c<mse of an abnormal glucose 
tolerance curve m a pre\ious test 

4. Disappearance of factors which 
pre\iously had resulted in delayed emp- 
tying time of stomach, thus prolonging 
the time rif absorption 

5. High glucose tolerance curves may 
be associated w ith a state of dehydration 

6. The latter portion of pregnancy m 
predi.ibctiC'' or <liabetics 

7 High iaiboli_\di,ilc. norm.d Caloric 
diet 

S '1 In roidti toin_\ m cases of h_\per- 
th_\ roidism with associated distiiibtmce 
of carbohulrale metabolism 

d Cenend or local incrcMse m the 
alkahmti of .m organism. 

10 d'lie administration of alkalis 

1 1 Pyloric obstruction and \omilnig 

Factors Which Tend to Make the 

Glucose Tolerance Curve Approach 
the Diabetic Type — 

1 Overeating in a patient who has 
a prediabetic type of glucose tolerance 
curve. 

2. Infections, especially influenza 

3. A gradual disintegration of the 
pancreas from any cause. 


4. Dieting may give a false diabetic 
curve. 

5. Diseases of the liver. 

6. Hyperpituitary disease. 

7. Hyperthyroidism in some instances. 

8. Postparturition, m mild diabetics 
or prediabetics. 

9. Carbuncles. 

10 Obesity. 

11. Anything which stimulates the 
adrenals to overproduction of adrenalin. 

12. Osteomyelitis and gangrene. 

13. Acidifying diet. 

14 Anemia. 

15. Arteriosclerosis. 

16 Circulatory failure. 

17 Emotional upset. 

Treatment — Criteria for judging the 

adequacy of treatment of diabetes mel- 
htus m children are discussed by J. D 
Boyd and R. L. Jackson Rigid ad- 
herence to diet is required, but the 
prescribed diet should fulfill all the 
requirements for growth and activity. 
The dosage of insulin should be designed 
to control h\'perglycemia at all times. 
While the in.stability of the diabetic child 
does not permit the fullest attainment of 
this ideal, continuous approximation of 
normal blood sugar levels has been the 
autliors’ Lriterion m judging the success 
of management They have endeavored 
to a\oid glycosuria of any degree as a 
regular or frequent occurrence and m 
this regard have been unable to secure 
ade(|uate control with protamine zinc 
msiilm They find it necessary to gue 
from 2 to 4 injections daily of standard 
or unmodified insulin. It is their opinion 
that if such rigid standards can be main- 
tained, the diabetic child wall not be sub- 
ject to such complications as acidosis, 
cataract, gangrene or hepatomegaly 

Insulin ■ — ■ In answer to criticism of 
protamine zinc insulin, P. White and 
L Winterbottom^s report their expe- 
rience with the use of this insulin in 123 
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TABLE I. 

Control of Diabetes in 123 Girl Campers on the Second, Tenth and Twelfth Camp Days, 
Measured by the Ratio of Dextrose Output to Carbohydrate Intake 


Day of 

Number of 

Perfect, 

Excellent, 

Good, 

Poor. 

Observation 

Girls 

per cent 

per cent 

per cent 

per cent 

Second 

123 

14 

32 

25 

29 

Tenth 

110 

25 

49 

20 

6 

Tt^elfth 

107 

32 

47 

17 

4 


(White and Wmterbottom : J A M A ) 


diabetic girls in a summer camp. Of of the cases. Controlled exercise and 
these 1 1 were treated with protamine the lack of opportunity for dietary indis- 
zinc insulin alone, and 112 with regular cretions were thought to be important 
insulin plus protamine zinc insulin. Con- aids in the diabetic control. A few chil- 
trol of diabetes Avas measured by the dren required supplementary doses of 
amount of dextrose excreted in the 24- regular insulin at noon or in the late after- 
hours’ specimen of urine and the level of noon. 

the blood sugar examined fasting, at 11 A new insulin compound with a pro- 
o’clock in the morning and at 4 in the longed action on blood sugar has been 
afternoon. All 3 analyses were usually subjected to clinical trial by H. M. Fein- 
made on the same day. blatt Hexamethylene tetr amine was 

Control of diabetes based on the added to standard insulin in the proper- 
amount of dextrose excreted in 24 hours tion of 0 25 gram of hexamine to 1000 
was classified as perfect, if the patient units of insulin It is claimed that a 
was aglycosuric , excellent, if the output single daily dose of hexamine insulin 
in grams of sugar was 10 per cent or produces a blood sugar curve in dia- 
less, good, if from 10 to 20 per cent; betic patients similar to the one pro- 
and poor, if more than 20 per cent. The duced by 4 divided doses of standard 
results are tabulated in Table 1 The insulin, but with decided constriction in 
average blood sugar levels \\ ere reported the range of the fluctuations of the blood 
as being nearly normal for the specimens sugar With protamine insulin the 
taken at fasting, 11 o’clock and at 4 a\erage blood sugar level at 6.00 a. m. 
o’clock There were fluctuatiuns in the was 120 mg. per cent as compared with 
amount of ghcosuria Thus, 5 of the 13 an axerage level of 180 mg. per cent with 
grou[)S diMcled according to age show^ed hexamine. However, the higher blood 
more sugar in the urine on the twelfth sugar levels, which occurred for the first 
than on the tenth day, although the diet 8 hours after injection of protamine in- 
and insulin were essentially unchanged sulm, did not occur after inj'ection of 
Sex ere hypoglycemic reactions occurred hexamine insulin In general with single 
111 15 per cent, but 85 per cent shoxved daily infections of hexamine insulin, the 
none or only x^ery mild ones. The carbo- average daily blood sugar curves fluctu- 
hydrate of the diet in the 2-xveek inter- ated betxveen 140 and 170 mg, per cent 
vals exceeded 200 grams in 80 per cent throughout the entire day. 
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DIGESTIVE SYSTEM 

By Waldo E. Nelson 


Stomatitis 

A clinical study of acute infectious 
stomatitis in children has been carried 
out by W. C Black The term ^'acute 
infectious gingivostomatitis^" is proposed 
for infection of the mouth in children 
which is characterized by marked gingi- 
vitis, oral fetor, fever, and enlargement 
of the regional lymph nodes In the 
author’s series, the etiologic factors could 
not be determined It appeared unlikely 
that the oral anaerobic organisms, in- 
cluding \ incent’s fusiform bacillus and 
spirillum. pla\ed more than a subordi- 
nate role in the pathogenesis Oral anae- 
robic organisms of various sorts were 
found to be constant inhabitants of the 
anaerobic crevices of the normal mouth, 
even in oung children While they may 
temporarily increase in number during 
any gingival inflammation, induidually 
and collectively they appear to be essen- 
tially harmless for laboratory animals 

It was founrl that an acute infectious 
gingu ostoniatitis att'ected the hardy and 
well-kept child as commonI\ as it did the 
malnourished and dirt} It occurred most 
coinmonl} in the fall and winter months 
and the incidence was about twice as 
high in girls as m bo> s The* peak of 
incidence was at 30 miaiths of age, while 
ill four-tifths of all the cases the disease 
occurred before the fourtli birthda_\ 
Fever, the symptom most commonly 
present at onset, often preceded the 
appearance c>f local lesions b\ 1 to 3 
days The gingivitis and oral fetor fre- 
quently reached their peak of intensity 
after the constitutional symptoms had 
subsided. Alore than half of the patients 
had little, round, shallow oral, or labial 
ulcers The disease is benign and self- 
limited. Recurrence and second attacks 


are rare. No important complications 
were encountered in the author's series. 

There is no specific treatment for acute 
infectious gingivostomatitis- The general 
symptomatic treatment consists of rest 
in bed until the temperature is normal; 
adequate £uid intake; administration 
of sedatives and acetyl salicylic acid 
wdien necessary ; and a soft or liquid 
diet, which is not salty, spiced, acid, or 
hot The author states that if there is 
any important feature of the care of the 
mouth, it is cleanliness. However, in 
young children, during the height of the 
disease, it is often impossible to apply 
successfully any local treatment. As im- 
provement sets in, a very soft toothbrush 
with a mild, nonirntating soapy denti- 
frice may be employed gently Caustics 
should not be applied to the inflamed 
gums, since they may cause destruction 
of tissue with subsequent retraction of 
the gums Oxidizing agents, such as 
dilute hydrogen peroxide and sodium 
perborate, discourage the growth and 
multiplication of oral anaerobes and serve 
tlie further purpose of diminishing the 
disagreeable odor No benefit is derived 
from the local application of arsphena- 
mines, either dry or in solution 

Tannic acid jelly is recommended 
by I Mirvish-"' in the treatment of infec- 
tious stomatitis in infants The type of 
lesions for w'hich this treatment is advo- 
cated may vary m severity from a few^ 
small aphthae on the tongue, cheek, or 
hp, associated with a little irritability and 
anorexia, to the more severe cases char- 
acterized by intense inflammation of the 
gums, oral fetor, fever, and acute swell- 
ing of the regional lymphatic nodes. A 
proprietary tannic acid jelly, such as 
used for burns, is employed by the 
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author. The mother is instructed to scrub 
her hands thoroughly with soap and 
water and then to apply a little of the 
jelly to the child’s gums and teeth with 
her fingers. Applications at from 2- to 
3-hour intervals are recommended, but 
more frequent applications are quite safe. 

Thrush — ^J. H. Ebbs^^ emphasizes 
that thrush is not always a benign infec- 
tion In 28 cases of esophagitis in infants 
observed by him, 22 were caused by 
thrush The outstanding clinical features 
were the presence of oral thrush, refusal 
to take feeding, vomiting during or soon 
after feeding, severe toxemia, pallor, and 
weak pulse and, in some instances, the 
presence of blood in the vomitus, and 
occasionally melena The pathologic proc- 
ess was one of ulceration of the epithe- 
lium and invasion of the submucosa by 
the mycelium of the thrush fungus He 
advises local treatment of oral thrush 
with gentian violet ( 1 per cent aqueous 
solution) and if an esophagitis is sus- 
pected, a more than usual generous ap- 
plication to the lesions of the mouth with 
the hope that some of the solution may 
reach the esophagus. 

Vomiting 

I'rom a metabolic and clinical study of 
children subject to recurrent attacks of 
\omiting, J A Johnston and R. J 
Mason-*" were unable to find an}' single 
defect which would explain the cause of 
the vomiting Mention is made of such 
possible etiologic factors as focal infec- 
tion, emotion, postural defects, visual 
errors, and gastroenteric abnormalities 
which should be thoroughly appraised 
I'rom their studies they concluded that 
these children as a group w-ere prone 
to have depleted reserves of glycogen be- 
tween attacks. They advise such prophy- 
lactic measures as regulation of activity, 
removal of foci of infection, and proper 
diet. During attacks, they recommend 


the use of insulin in addition to the con- 
ventional glucose and saline treatment. 
It is emphasized, however, that insulin 
must not be administered in such a sit- 
uation, unless adequate amounts of nor- 
mal saline have preceded the administra- 
tion of glucose. 

Diarrhea 

Bacteremia due to Bacillus dysenteriae 
occurring in 3 infants is reported by 
K. Dodd and H. Swanson.®^ Compara- 
tively few such cases have been reported ; 
in fact, the usual statement found in 
textbooks on bacteriology and pathology 
is that bacteremia due to this organism 
does not occur. The authors point out 
that the finding of dysentery organisms 
in the blood stream may prove to be an 
aid m the differential diagnosis betw-een 
bacillary dysentery and some forms of 
typhoid fever. 

In an article on the therapy of diarrhea 
in children, A G Mitchell®- has outlined 
a plan of therapy to be employed in the 
ordinary cases of gastroenteritis : 

Mild Gastroenteritis Without Vom- 
iting in an Infant Aged 6 Months — 
Tlie first day, nothing by mouth for 24 
hours except water, 5 per cent dextrose 
solution or physiologic salt solution, 
w Inch should be oflfered in amounts of 3 
ounces ( 90 cc ) every 3 hours, but with- 
out forcing Hypodermoclysis of 6-1.) 
ounces (200 cc ) or more of physiologic 
solution of sodium chloride or 5 per cent 
de.xtrose solution is given twice a da} 

The second day, if there is some im- 
provement, half strength skim milk, 
skimmed lactic acid milk, or protein 
milk, about 3 ounces (90 cc.) ever} 3 
hours, with 5 per cent dextrose is offered 
between feedings Hypodermoclysis is 
given if necessary 

The third day, if improvement con- 
tinues, full strength skimmed milk is 
given. 
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After several days, the formula is 
slowly increased to full strength. Sugar 
may be added to the formula on the 
fourth or fifth day, orange juice, and 
cod-liver oil being added at approxi- 
mately the same time. 

Severe Gastroenteritis and Marked 
Dehydration with Some Vomiting in 
an Infant Aged 6 Months — In addition 
to the treatment outlined for a mild case, 
the following procedures are suggested: 

Five per cent dextrose in physiologic 
solution of sodium chloride is given in- 
travenously. Other balanced salt solu- 
tions may be used. 

Transfusions given after the anhydre- 
mia has been partially corrected The 
total fluids in the 24 hours to be approx- 
imately 3 ounces (90 cc.) per pound of 
body weight. 

Fluids by mouth limited to from 
ounce (IS cc ) to 1 ounce (30 cc ) of 
5 per cent dextrose every 3 hours 

Determination of the carbon dio.xide 
content of the blood and correction of 
acid-base balance if necessary Calcium 
gluconate from 5 to 10 cc of 10 per 
tent solution intrawnuiisly if there are 
coiiA ulsions 

C'ontmued good results with pectin- 
agar diet in the treatment of diarrhea of 
infants and children arc re])orletl b\ 
AI \\ inters, C' \ Toinjikins and ( ! W 
Crook The prejiaration consists of 
Pectin 6 3 per cent 

.Agar agar 4 3 per cent 

Dextnmalti ise 89 4 ])er cent 

These are mixed together m the dry 
form, which is used in the milk for the 
feedings of infants or older children Two 
basic forms of feedings are employed 
A fluid form, which is used for the nurs- 
ling or for lavage purposes, is made in the 
proportion of 1 cup of the pectm-agar 
pow'der to 24 ounces of milk. For the 
older child who is spoon fed, a more con- 
centrated combination of 1 cup of the 


powder to 16 ounces of milk is employed. 
The milk is added slowly to the powder 
and the combination cooked in a double 
boiler 10 to IS minutes with occasional 
stirring. The more fluid form is placed 
in nursing bottles in the quantity desired 
for each feeding. When cold, this forms 
a soft gel, which upon reheating and 
shaking, will break down into a smooth, 
thick liquid and can be fed through a 
nipple with an enlarged opening. When 
necessary, such flavoring as chocolate, 
vanilla, or peppermint, or sliced bananas 
or banana powder or various colorings 
may be added to overcome the objection 
of older children The authors have had 
equal success when skimmed milk, one- 
half skimmed milk, or even whole milk, 
was employed as the diluent. 

The pectin-agar feedings were given 
to the infants at the time of admission 
to the hospital, there being no starvation 
period No other food was given by 
mouth except glucose water which was 
not restricted When indicated, paren- 
teral fluids were administered. 

The authors report a definite and 
quick response to this type of therapy 
with soft stools within an average of 34 
hours Tn their series there w'as a grad- 
ual and steady improvement in 73 4 per 
cent of the cases. The Caloric intake 
averaged from 33 to 52.4 Calories per 
pound per day, and average expected 
weight gams were frequently obserced 

Details for the use of apple powder in 
infant feeding and m the treatment of 
diarrheal diseases lias been outlined liy 
I RIanville When cow ’s milk is 
used for the formula, ecaporated milk is 
diluted to twice its volume w'lth vvator 
containing 10 per cent apple powder The 
water is prepared by placing 2 mod- 
erately heaped teaspoonfuls of apple pow- 
der in an 8-ounce container. Water is 
added slowly, and the mixture is con- 
stantly stirred. The formula thus con- 
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tains 5 per cent apple powder. This is 
the maximum amount which can be 
added without interfering with the pas- 
sage of the formula through the openings 
in the rubber nipple. 

For older children and adults, all food 
is withheld for 3 to 4 days, during which 
an 8-ounce glass of water containing 10 
per cent apple powder is administered at 
3- to 4-hour intervals At the end of 
this period the transitional diet is started. 
Custards that have been prepared with 
milk containing 5 per cent apple powder 
and gelatin desserts made with water 
containing 15 to 20 per cent apple pow- 
der are fed. These foods, together with 
applesauce or baked apples, occupy a 
rather prominent place in the menu for 
2 or 3 days after the discontinuation of 
the apple powder water. Buttermilk and 
cottage cheese may be added gradually. 
Protein foods are restored to the diet 
last and with caution. 

Allergy 

B Ratner and H L GruehF^ have 
shown that certain gram products when 
subjected to moist heat undergo a change 
which results in allergenic denaturation 
The effect of heat on the antigenicity of 
foods depends, first, on the heat stability 
or heat lability of the dififerent molecular 
components and, second, on the length of 
time they are heated and the type and 
degree of heat used On the basis of their 
animal experiments, the authors believe 
It possible that certain heat-treated grain 
foods may be used in selected cases of 
allergy They suggest that diets free 
from wheat and from other grains should 
be revised to include the allergenic de- 
natured foods The incorporation of these 
foodstuffs in the diets of persons sensi- 
tive to foods may aid in establishing bet- 
ter nutrition and avert the introduction 
of psychologic feeding problems. 


By means of serial titrations, the fluc- 
tuations of passive transfer antibody titer 
have been studied in children hypersensi- 
tive to food by V. W. Lippard and 
W. M. Schmidt.^® Ingestion of foods to 
which patients were hypersensitive was 
followed by increase in titer of passive 
transfer antibody, when antigen sufficient 
to produce clinical reactions was ab- 
sorbed. The absorption of specific anti- 
gen appeared therefore to be capable of 
augmenting the production or mobiliza- 
tion of this antibody in the blood serum. 
Clinical reactions to absorption of specific 
foods were less frequently observed and 
less pronounced after an increase in titer 
of passive transfer antibody. This evi- 
dence suggests that in human beings pro- 
tection of sensitized tissues from mani- 
festations of hypersensitiveness may be 
associated with a rise in titer of circulat- 
ing passive transfer antibodies. 

Celiac Disease 

A study of the clinical manifestations 
of 35 infants in whom an advanced lesion 
of the pancreas was found at necropsy 
has been made by K D Blackfan and 
C. D IVIay.®’^ The pathologic changes 
consisted of inspissation of secretion, 
dilatation of the ducts and acini, atrophy 
and fibrosis The infants in this series of 
cases, with the exception of 5 who died 
soon after birth, either failed to gain or 
lost in weight There were frequent 
attacks of diarrhea but death appeared 
to be due to a widespread pulmonary 
infection. In 7 of the infants there were 

mptoms commonly asscjciated with the 
celiac syndrome, such as wasting, es- 
pecially apparent in the buttocks and 
thighs, distention of the abdomen, and 
fatty stools The average age at death 
of these 7 infants was 20 months in con- 
trast to the a\'erage of 8 months cif age 
for the remainder of the group In a 
discussion of the relation of vitamin A to 
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TABLE II 

Classification' of Cooked Cereal Foods and Beeadstuffs According to Their 

Anathylactogenicity.* 


Allergenic Wheat 

Allergenically Denatured Wheat 

White bread 

Rye bread 

Ordinary toast 

Zwieback 

Crackers 

(all varieties) 

Cookies 

(all varieties) 

Pretzels 
! Matzoths 

Waffles 
^ Pancakes 

Cakes (all forms) 
Piecrust 

Pastries 

Multiple precooked dry 
cereal 

Various precooked wheat 
cereals 

Wheat and multiple ce- 
reals cooked in a double 
boiler t 

Spaghetti, macaroni, 
noodles f 

Melba toast 

Rye biscuit 
Dextnmaltose 

Wheat and multiple ce- 
reals cooked in a double 
boilert 

R>e 

Rye 

Sour rye bread 

Ordinary rye bread 
Pumpernickel 

Swedish rye bread 
R> e biscuit 
Pancakes 



Corn 

j Corn 

Cooked corn meal 

Canned corn 

Corn on cob 

Corn starch pudding 

Corn fritters 
Pancakes 

Corn breads 

Precooked corn cereals 

Popcorn 

Corn syrup 

Rice 1 

1 

Rice 

Boiled rice 

Rice pudding 

Precooked rice cctcmI A 

1 

Pancakes 

Rice fritters 
j Rice cookies 

1 Rice cakes 

1 

Precooked nee cereal B 

Cooked brown nee 

Barl( \ j 

Bariev 

Mdlt extracts and brews 
Malted cereals 

Malted milk preparations 

Pearled barlev 
Barley water 

Dextriiiialto^e 



* We were unable to sensitize annuals uith oat Oat products, therefore, are not included in this chart 
r The iinstandardized methods of preparation of home-cooked products militates against their use 
by the exquisitely sensitive person 

( Ratner and < iruelil Am J Dis Child) 


this condition, the authors point out tliat 
while the efficiency of absorption of vita- 
min A appears to be diminished and in 
such cases an excess amount should be 
given, it should not be construed as 
indicating that a vitamin A deficiency 
plays an important part in the produc- 
tion of the pancreatic lesions described. 


While too little is known of cystic 
fibrosis of the pancreas to establish a 
definite plan of treatment, D H Ander- 
sen^*^ indicates several factors ■which 
should be taken into account m planning 
the treatment of a given case ( 1 ) The 
children m her senes who survived the 
first few months of life were those who 
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received mothers’ milk with the addition 
of cod-liver oil or other vitamin A and 
D preparations and who were later given 
a diet for celiac disease. (2) The fre- 
quency of vitamin A deficiency is taken 
as an indication that large doses of fat- 
soluble vitamins should be administered. 
In some instances, it may be advisable 
to give them parenterally. While a diet 
low in fat appears to produce improve- 
ment in the stools, the hazard of vitamin 
A deficiency and pulmonary infection is 
so great that it seems unsafe to employ 
it. Fatty stools are preferable to fatal 
purulent bronchitis. (3) Experiments on 
ligations of the pancreatic duct in dogs 
have demonstrated that the animals re- 
quire a greater quantity of food than nor- 
mal to maintain health The absolute 
amount of food which is absorbed in- 
creases with the amount ingested, al- 
though the proportion decreases. Ander- 
sen suggests that this observation be 
applied in these cases of pancreatic insuf- 
ficiency and that the Caloric intake be in 
excess of the usual amount for the age 
Treatment, according to S V. Haas,®® 
i.s exceedingly simple and consists of diet 
alone A few principles must be borne 
in mind No milk as such may be per- 
mitted and no sugar or starch in any 
form excepting as it occurs m bananas 
and oranges and in protein milk and cal- 
cium caseinate milk or cottage cheese. 
Protein may be used in any form, such 
a'l meat, egg white, gelatin, protein milk, 
calcium caseinate milk, and cottage cheese 
His basic diet is as follows Breakfast — 
orange juice, cottage chee.se. bananas, 
protein milk for children less than 2 
years of age, and calcium caseinate milk 
for older children and adults, in any 
quantities desired by the patient Lunch 
— meat, liberal portion, preferably broiled 
or roasted Bananas, protein, or calcium 
caseinate milk, and sugar-free gelatin. 
Sapper — the same as breakfast, or egg 


white and bacon may replace the cheese. 
Saccharine should be used for sweeten- 
ing, Between meals — the milk prepara- 
tions and bananas may be given. At a 
later date, vegetables, except potatoes 
and other fruits, may be tried very care- 
fully, one at a time. As a rule vegetables 
are not very well tolerated early in the 
treatment. 

This diet, even in the face of apparent 
normality, should be continued for at 
least a year, when starch in the form of 
toast or cereal may be tried. If any 
symptoms, such as diarrhea, anorexia, 
or irritability, appear, these foods should 
be discontinued at once. If no ill results 
have followed by the end of 3 months, 
plain milk may be added with the same 
precautions. 

If there have been no ill results at the 
end of another 3 months, then a full diet 
may be used and it should be well tol- 
erated. Sugar should be restricted m 
quantity for a long time. 

There is said to be a variation in the 
tolerance for fats. Butter, as a rule, can 
be used early and freely ; sour cream is 
better tolerated than fresh cream ; but 
cod-liver oil is not tolerated at all 

The only vitamin recommended is 
vitamin D in concentrated, preferably 
dry form No statement is made con- 
cerning the adequacy of vitamins A, B, 
and C 111 the diet prescribed. 

Megacolon 

A clinical study of considerable inter- 
est on the treatment of megacolon, with 
associated constipation, b\ means of 
drugs acting on the svnqiathetic and 
parasympathetic iienoiis system has been 
carried out by W < 1 Klingman."*® 
Neither surgical nor medical treatment 
has shed any light on the etiology of 
megacolon other than to demonstrate that 
it probably arises from an unbalance of 
the autonomic nervous system. Kling- 
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xiian suggests that, clinically, idiopathic 
or acquired megacolon falls into 1 of 2 
groups, excluding mechanical obstruction 
of the colon First, there is a group 
termed rectosigmoidal achalasia, in which 
there is a failure of the rectosigmoidal 
apparatus to relax. In the other group 
there is a failure of the motor function of 
the parasympathetic system to act effec- 
tively above the rectosigmoidal region 
The separation of cases into these 2 
groups and their respective subdivisions 
is made on the basis of roentgenologic 
examination with barium enemas and 
by trials of appropriate drug therapy. 
The author's classification is as follows* 

( 1 ) Cases of rectosigmoidal achalasia 
(a) Tliose caused by motor hyperactiv- 
ity of the sympathetic innervation to the 
rectosigmoidal apparatus (cases which 
are not influenced by any known or tried 
medications) , (Z?) those caused by inef- 
fective inhibitory function of the para- 
sympathetic innervation to the rectosig- 
moidal apparatus ( cases w Inch respond 
to parasympathetic jiaraly sants, as, for 
example, syntropan) 

(2) Cases of deficient motor function 
(jf the inner\ation of the colon above tlie 
rectosiitmoidal apjiaratus (a) Those 
caused by deficient parasunpathetic mo- 
tor function (cases which respond to 
])arasy m])dthetic stimulants as, for ex- 
am])le, prosli^i>niine ) , (b) those caused 
hy deficient syanpathetic motor function 

Clinically, the 2 types of rectosig- 
moidal achalasia cannot be distinguished 
except after trial of appropriate drug 
therapy However, by* barium enema 
studies, it is frequently’' possible to dem- 
onstrate whether or not there is recto- 
sigmoidal spasm with or without delayed 
emptying of the colon In cases of recto- 
sigmoidal achalasia there is marked delay 
in emptying; whereas in the cases where 
there is deficient motor function on the 
part of the parasympathetic supply of 


the colon above the rectosigmoidal ap- 
paratus, there is good emptying of the 
lower colon but retention of the barium 
in the upper colon. 

Based upon the above classification, 
the author proposes a selective form of 
treatment for each of the conditions clas- 
sified. When x-ray interpretation has 
established the fact that the rectosig- 
moidal apparatus is functioning, pros- 
tigmine should be tried. If the recto- 
sigmoidal apparatus is not functioning, 
bezedrine sulfate should be tried first 
and then syntropan. If there is no re- 
sponse to either of the latter drugs, it 
is proposed that resort be made to sur- 
gical treatment by lumbar ganglionec- 
tomy and presacral resection. 

G. de Takats and A. D Biggs^^ feel 
that with the introduction of sympa- 
thectomy in the treatment of mega- 
colon, many of the objections against 
surgery will have to be revised. They 
state that if intensive, conservative ther- 
apy is instituted, including daily irriga- 
tions, rectal dilatations and parasyanpa- 
thetic drugs, many^ children wath this 
condition respond well However, for 
the intractable cases, after the age of 3 
yeai*'^, svmpathectoniv .should be consid- 
ered They* also caution that this pro- 
cedure has its limitations and may' ha\c 
to lie followed by removal of parts of 
the colrm, usually the sigmoid loop 

Intestinal Obstruction 

In an extensive article, R McIntosh 
and E J DonovaiH- discuss the clinical 
aspects of disturbances of rotation of the 
intestinal tract They report 19 cases 
with the svncirome of organic ileus In 
most instances there was a clear-cut 
picture of duodenal obstruction and in 
1 case gross intestinal hemorrhage 
All were traceable to errors of intrau- 
terine development of the midgut They 
point out that the cause of intestinal 
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obstruction may lie in volvulus of the 
entire portion of intestine which arises 
from the midgut loop or of a large sec- 
tion of it, in the persistence of peritoneal 
bands w^hich distort and constrict the 
duodenal channel or in combinations of 
these. Symptoms are apt to occur within 
the first few days of life. In certain 
instances, however, there may be a delay 
in their appearance, and in some, the 
symptoms may be ameliorated and dis- 
appear spontaneously only to return at 


a later date. The authors believe that 
spontaneous improvement in these cases 
often denotes that a loose twist of the 
intestine has resolved itself. It is sug- 
gested that such episodes may be fre- 
quently repeated and may give rise to 
a serious diagnostic problem. They em- 
phasize the fact that all cases of duodenal 
obstruction as well as those of '"periodic 
vomiting'’ should be investigated by ap- 
propriate study, especially by proper use 
of roentgenographic technic. 


DIPHTHERIA 

By Robert A. Lyon, M.D 


Mortality — Diphtheria mortality rates 
throughout the United States have con- 
tinued to decline The annual report”^^ 
of deaths in large cities has indicated 
that 1938 was the twelfth consecutive 
year in which a decline m the death rate 
has taken place The rate for the year 
193(S in 93 cities was 1,23 per 100,000 
population as compared w'lth 1.46 m 

1937 and the actual number of deaths 
decreased from 568 in 1937 to 483 m 

1938 The best record was made again 
f)y the cities of the Aliddle Atlantic 
Suites (0 48 deaths jier 100,000 popula- 
tion) Twenty-four cities had no diph- 
theria deaths during the }ear 1938 

Clinical Types — -Diphtheritic in\cc- 
tions of the skin and anijunctiva ha\e 
l)cen obser\e<l in a senes of 11 patients 
In H R Rogers These infections 
fre([uentl\ occurred in association with 
streptococcus infections and were noted 
ncc<asionalIy in patients with scarlet 
fever, erysipelas and measles From his 
observations^ the author concluded that 
chronic lesions such as impetigo which 
does not heal readily or conjunctivitis of 
unusual tenacity should lead to a sus- 
picion of a diphtheritic infection The 


treatment of his patients with antitoxin 
usually resulted m a rapid improvement 
of the local conditions. 

A diphtheritic injection of the Itp oc- 
curred m a patient of H, J. Lavender 
and J B Squires.'^^ 

Diphtheritic plcuntis, a rare form of 
the disease, has been observed recentlv 
by J. Davies. Six reports of such 
chplithentjc infections in patients rang- 
ing from 3 to 51 years of age were found 
in the medical literature and only 2 of 
these p^atients had survived It seemed 
probable that the diphtheria bacillus in- 
vaded to cause a secondary infection 
in most instances 

Complications — Various types of 
postdiphtheritic paralysis which occurred 
in 9 children were reported by J M. 
Arena and L P Rasmussen (Jf esjie- 
cial interest was the fact that 6 patients 
liad such mild attacks of the disease 
that it had not been recognized. In 7 
instances the diphtheria bacilli were still 
present in the nose and throat cultures 
In the different patients, the paralysis 
had involv ed the palate, larynx, face, 
diaphragm and extremities. Two deaths 
occurred, apparently due to myocardial 
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failure. Treatment with antitoxin and 
glucose solutions seemed to have defi- 
nite effects in hastening convalescence, 
and symptomatic treatment included 
adequate rest with the aid of seda- 
tiveSy gavage of patients with palatal 
paralysis, and use of the Drinker res- 
pirator for those with respiratory em- 
barrassment. 

Diagnosis — Employing 7 different 
morphologic and cultural tests to dif- 
ferentiate the various types of diphtheria 
bacilli, M. Frobisher, Jr>-^ found that 
of the 237 strains isolated from residents 
of the city of Baltimore, 4 could be 
classified in the gravis group, 100 in the 
mitis group, and 133 into the intermedi- 
ate types. \Miile the gravis strains had 
all 7 of the characteristics of that group, 
the intermediate strains had anywhere 
from 2 to 6 characteristics of gravis 
forms. The conclusion was reached that 
the classification of the various diph- 
theria organisms should be enlarged to 
expre^s the gradations from very mild 
to the severe forms of bacilli If the 
classification of diphtheria bacilli were 
based upon more standard and accurate 
criteria, the data from \ annus parts of 
the world could he com])ared more read- 
il\ The large proportion of mitis and 
intermediate t\])es of the diphtheria ba- 
cilli which occurred in the author’s 
grou]) of patients may liave been the 
result of a low’ered morbidity rate of 
diphtheria and possibly an evolutionary 
change of the bacillus due to changes 
of the host-parasite relationship, but it 
was im])ossible to make any comparisons 
with ])ast experience since this t}pe of 
classification had not been conducted 
prior to the year 1933 

The strains of diphtheria bacilli iso- 
lated from 325 patients in Australia by 
H Whlson and N E Goldsworthy^^ 
indicated that the gravis types of the 
bacilli occurred more frequently in severe 


types of the disease. Mortality rates were 
higher in the 109 patients who had this 
type of infection than in the other groups. 
In 18 patients with malignant diphtheria 
the majority had infections with the 
gravis strain of bacillus and 12 patients 
of the group died 

Differences in the morbid anatomy of 
51 patients infected with gravis, mitis 
or intermedins types of diphtheria bacilli 
have been recorded by J. W. McLeod, 
J. W. Orr and H. E. deC. Woodcock.^^ 
The most striking differences between 
the 3 types of infections were noted in 
the local lesions, where gravis and in- 
termedius bacilli caused much deeper 
penetration, more disintegration, more 
extensive inflammation, and greater in- 
volvement of cervical lymph nodes than 
the mitis varieties. Laryngeal obstruc- 
tion was caused more frequently by the 
mitis organisms but invasion of the 
lungs and toxic changes of the heart and 
kidneys W'ere more commonly associated 
with the gravis and intermedius types 
of bacilli. 

An immediate test has been proposed 
for the differentiation of a diphtheritic 
membrane from other exudates It has 
lieen claimed that a 2 per cent solution 
of potassium tellurite applied to an exu- 
date will cause a blackish discoloration 
within 10 to 30 minutes if the diphtheria 
bacillus is the etudogic agent and no dis- 
coloration occurs if other bacteria are 
the cause Clinical tests wnth this diag- 
nostic procedure have been made by E. 
Tomliir'^i in a series of 46 patients and 
by J. B. L Tombleson and R M. Camp- 
bell*’^- in a group of 200 patients. In the 
majority of patients, the black dis- 
coloration occurred only in the case of 
diphtheritic infections Occasionally, how- 
ever, exudates caused by other micro- 
organisms turned black and a few diph- 
theritic membranes failed to give the 
characteristic color change It is neces- 
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sary for the tellurite solution to be fresh 
in order to be effective. The authors did 
not believe that the test would ever re- 
place the customary clinical and bac- 
teriologic methods of diagnosis but in 
some instances, it might give some as- 
sistance in making a rapid decision in 
regard to the etiologic agent. 

Treatment — Concentrated anti- 
toxin consisting of the globulin fraction 
of horse serum has been employed uni- 
versally in recent years for the treatment 
of diphtheria. A question of the com- 
parative value of this serum with the 
older nonpunfied types of serum has 
been raised by B. A. Peters.'"*^ For 
the past 6 years he has treated alternate 
patients with the nonpurified natural 
serum and compared the results with 
those obtained with the concentrated 
globulin types. The sera were admin- 
istered intravenously together with a 
20 per cent glucose solution. In the 
senes of 135 patients receiving the nat- 
ural serum and the 148 receiving the 
concentrated forms, the mortality rates 
and the incidence of paralysis were ap- 
proximateh the same Se\ere reactions 
to the serum occurred in 23 per cent 
of those receiving concentrated serum 
and in onh 1 1 per cent of those recen- 
ing the larger quantity of jnotein in 
the unconcentrated serum Late serum 
rashes were also slightly more common 
m the group receumg concentrated 
t\])es It was suggested that the concen- 
tration of the serum had destroyed so.ne 
of Its natural colloidal ])roperties and 
made it mijre toxic for mtra\enous use 
Other t\pes of sera, however, such as 
streptococcal antitoxin, had not appeared 
to be affected by concentration m the 
same manner. 

Highly rehned diphtheria anti- 
toxin was effective in combating the ill- 
ness and caused very few reactions in the 
200 patients observed by A, Hutchi- 


son.^*^ The antitoxin had been purified 
by enzymatic disintegration and differ- 
ential heating. It was given, without 
preliminary testing of the patient for 
sensitivity, to 100 children by the intra- 
muscular route and to the other 100 
by intravenous or combined routes. No 
serum reactions occurred and only 1.5 
per cent of the group developed fever 
responses. Mortality rates m this series 
of diphtheria patients and the incidence 
rates of paralysis were lower than many 
previously reported epidemics of the 
disease. 

Prevention — The administration of 
toxoid together with antitoxin in the 
treatment of patients wdth diphtheria has 
been advocated by G Ramon^^ to stim*- 
ulate the production of an active im- 
munit}. It was hoped that such an 
immunity w’ould diminish the frequency 
and severity of late manifestations of 
the disease The early administration of 
antitoxin is highly essential for the im- 
mediate treatment of the disease but 
the serum is eliminated so rapidly that 
subsequent injections are required wRich 
often cause unfavorable reactions The 
inclusion of toxoid m the first injection 
should lead to the slow de\eloi)ment 
of an actne immunity wdiich might pre- 
vent recurrences and relapses of the 
disease and possibly prevent complica- 
tions. 

From previous observations, the pro- 
cedure of combined treatment has been 
effective and without danger of severe 
complications. The piesence of the tox- 
oid has not inhibited the action of the 
antitoxin nor has the presence of the 
antitoxin jirevented the development of 
active immunit} produced by the toxoid. 
The toxoid w^as administered first in 
a dosage of 0 1 cc subcutaneousl}^ and 
within 20 to 60 minutes the antitoxin 
was given at some point distant from 
the first injection About 48 hours later, 
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if the patient's reaction has not been 
severe, a second toxoid injection of 
0.5 to 1.0 cc. was given and at 5-day 
intervals doses of 1.0, 2,0 and 3.0 cc. 
of toxoid were administered, the size of 
the dose depending upon the previous 
reaction of the patient. 

Studies of this form of therapy have 
been made by R. Martin, A. Delaunay 
and R. Rich(jir*^ in a senes of 12 chil- 
dren; and H Darre and A. Laffaille^'^ 
in a series of 33 patients with the dis- 
ease. They noted a freedom from severe 
reactions, no evidence of interference 
with the normal action of the antitoxin; 
a reduction in the number of complica- 
tions of diphtheria , and the develop- 
ment of hi^li titers of antitoxin in the 
blood. 

A comparison of fluid toxoid and 
alum precipitated toxoid as immuniz- 
ing agents has been made by V. K 
\AIk and W" E Buiiney’*'^ Measure- 
ments of the immune respcmse of the 
children were made by blood antitoxin 
determinations. Two injections of alum 
preci]»itated toxoid administered at in- 
teiwals of 3 weeks jirodiiced adeijuatel} 
hi< 4 h titers of antitoxin m 100 per cent 
of a group of 14(S childien Tliree injec- 
tions of Hind toxoid at 3-wec‘k intervals 
causerl an niciease in circulating anti- 
toxin in 9*S ])ei cent of a group of 162 
children within 4 months after inocula- 
tion and 96 per cent of this senes still 
had increased titers of antitoxin at the 
end of 12 montlxs l.ess satisfactory re- 
sults were obtained wath single or dou- 
ble injections of fluid toxoid or with 
single injections of alum ja-ecipitated 
toxoid Althougli fairly large percen- 
tages of children responded with anti- 
toxin increases with this latter number 
of inoculations, they failed to maintain 
the levels for more than a few months. 

A study of the efficacy of various iui- 
niunijcing agents for diphtheria has been 


conducted by H. N. Bundesen, W. I 
Fishbein and J. L. White In 5 groups 
of children who had received different 
antigens for protection against diph- 
theria, Schick tests and blood antitoxin 
determinations were made. All but 2 
of a group of 125 children who had 
received 3 toxin-antitoxin injections 
about 6 years previously had negative 
Schick reactions, and 74 per cent had 
more than units of blood antitoxin. 
Among 125 children who had had 2 
injections of toxoid about 4 years pre- 
viously, positive Schick reactions were 
noted in 19 and about 63 per cent had 
units of blood antitoxin. In the third 
group, w^hich had received 2 doses of 
alum toxoid 1 w^eek apart, 2 to 3 
years before, positive Schick tests W’^ere 
more numerous and about 63 per cent 
had ^4-, units of blood antitoxin. Those 
who had had only 1 dose of alum 
toxoid 2 years pre\iously had the small- 
est incidence of individuals (43 per cent) 
with or more antitoxin m the blood 
The children who had received 3 in- 
jections of plain toxoid at monthly inter- 
xals had had the highest percentage of 
individuals wnth units or more of 
blood antitoxin. 

The conclusions drawn by the authors 
were that several injections of an antigen 
at wicleh spaced internals ga\e the best 
immune response on the part of the pa- 
tients They had had the most success 
with plain toxoid It seemed ]j>ractical 
to raise and to maintain higher levels 
of antitoxin m the Idood than were 
measured by ordinary Schick reactions 

The relative values of unmodified and 
alum precipitated toxoids as immunizing 
agents in guinea pigs have been com- 
pared by F. G. Jones It was his con- 
clusion that any such material should 
contain at least 15 Lf units per dose. 
The alum precipitated toxoid was the 
most effective material and 1 dose of 
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it was better than 2 of the unmodified 
toxoid although not so effective as 3 
doses of the latter material. 

Long intervals between injections 
were recommended. In the case of un- 
modified toxoid, 2 months seemed an 
adequate interval but after alum pre- 
cipitated toxoid was given, an interval 
of at least 3 months was recommended 
before either another alum precipitated 
or plain toxoid injection was adminis- 
tered. 

Single doses of alum precipitated 
toxoid may be adequate for immuniza- 
tion of children living in areas where 
diphtheria is not endemic. A. S. Dean 
and S. Hyman®^ gave a single injection 
of this antigen to 302 susceptible chil- 
dren who had never received the im- 
munizing injections previously About 
89 per cent were Schick negative 28 
months later. A group of 140 children 
previously treated but Schick positive 
was gi\en a single dose of alum pre- 
cipitated toxoid and 98 per cent were 
negative 28 months later. About 95 per 
cent of a third group, whose immunity 
status was not determined, were Schick 
negatne 28 months after the single dose 
of alum toxoid The authors concluded 
tliat from a public health viewpoint the 
single dose had produced immunity for 
28 months in a satisfactory percentage 
of indniduals. 

The reactions produced by injections 
of diphtheria toxoid differ in \ arums 
induidnals and it is advantageous to 
know which persons are especialK sus- 
ceptible C. R. Hayman^- compared tlie 
reactions of 289 persons of various ages 
to the Schick test and to the intracu- 
taneous inoculation of diluted toxoul 
{Moloney test) About 15 per cent of 
the group had systemic reactions fol- 
lowing the injection of the toxoid and 
the frequency of these reactions was 3 
times greater in the individuals over 15 


years of age than in younger age groups. 
Patients with positive Moloney tests 
and older aged children who had posi- 
tive control Schick reactions developed 
untoward symptoms more frequently 
than the remainder of the group. As a 
rule, the patients who received small 
amounts of the toxoid for immunizing 
purposes developed reactions more fre- 
quently than those who received larger 
amounts, so that large dosage did not 
seem to cause unfavorable symptoms. 
Reactions could not be eliminated by 
drastic reductions in dosage. In certain 
individuals, however, serial injections of 
increasing potency tended to produce 
respectively larger and more frequent 
reactions. It was the conclusion of the 
author that the increasing age of the 
patient and the positive cutaneous reac- 
tion to the diluted toxoid material were 
the best indications that reactions to the 
immunizing agent might occur. 

The necessity for repeating Schick 
tests or the immunizing inoculations has 
been emphasized by C H Maxwell, 
B L Cullen and R J Thomas Dur- 
ing a small epidemic of the disease in a 
school, the immunity of the pupils was 
retested and 88 per cent of a group of 
319 \oung children who had been im- 
munized previously were still negative. 
Of the positive group, however, there 
were 13 per cent who had been negative 
previously and had reverted to positive 
zones In high scliool groups the per- 
centage of p()siti\e reactors was not high 
but 43 per cent of this latter group had 
once had negative reactions. Tlie same 
general condition was true in a group of 
nurses. Recent experience with throat 
cultures of gruU])s of children lias indi- 
cated that ])ositive results were rareh 
noted m children e.vcept those wdio had 
the disease or who had been directly 
exposed to the infection The mainte- 
nance of immunity levels of antitoxin in 



540 


PEDIATRICS 


all children can only be obtained by the 
repeated Schick testing at intervals of 
at least 7 years and the administration of 
the antigen to susceptible patients 

Scratch tests for the determination of 
immunity to diphtheria were employed 
in a series of 100 children by M. Grozin.®^ 
The test material was composed of a toxin 
which contained 1200 minimal lethal doses 
per cubic centimeter. A drop of this was 
placed upon the arm and slight scarifica- 
tion was made with a stylet. The reaction 
reached its height between the second and 
fourth days When the results of this 
scratch method were compared with those 
of the standard Schick technic, complete 
agreement between the 2 tests was noted 
in 92 per cent of cases. In the 8 per cent 
of patients in whom there was some dif- 
ference between the 2 tests, it was gener- 
ally the Schick reaction which was nega- 
tive and the scratch test which was 
positive. The reactions to the scratch test 
seemed to be specific for diphtheria. The 
advantages of this technic over the intra- 
cutaneous method were the elimination 
of syringc'i and needles and the greater 
simplicity and rapiditv of performing tlie 
test 

Combined diphtheria and tetanus 
toxoid material has been administered 
to a gruu]) of }uung adults by F G 
Jones and J .M Afoss,’’'’ and the blood 
antito.Kin titers observed over a jieriod 
of years d'vvo doses seemed to be ade- 
cpiate to establish satisfactory immuniU 
levels and neither to.xoid inhibited the 
development of antitoxin to the other 
Intervals of 2 to 3 months between the 


injections seemed to produce a maxi- 
mum response to the antigens. The anti- 
toxin of either disease could be raised 
rapidly to very high levels 6 months 
later by another injection of the specific 
toxoid, or in the case of diphtheria by a 
Schick test alone. The immunity gained 
by these secondary injections of toxoid 
persisted over a year’s time with higher 
antitoxin values than those obtained after 
the initial pair of injections. The de- 
creases of quantities of antitoxin also 
took place at slower rates following the 
stimulating injection than after the orig- 
inal treatment. 

The experiments of D H. Bergey, 
C. P. Browm and S Etris®® indicated 
that 2 or more injections of the tetanus 
toxoid are necessary to establish protec- 
tive levels of antitoxin in the blood. In 
2 groups of adults, the first injection 
stimulated the production of very small 
amounts of the antitoxin but the second 
dose increased the antitoxin content 100 
to 500 times In their judgment, 0 01 
unit of antitoxin in the blood was ade- 
quate fur jirotection against the disease 
although the resistance of e.xpermiental 
animals to the infection was found to be 
much greater tlian tlie quantity of blood 
antito.xm would indicate Examination 
of the patients 1 to IJ^ \ears after the 
second dose of toxoid showed that the 
antitoxin in the blood had diminished 
to about one-fifth of its former level and 
there was a jiroliability that a repetition of 
the treatment would be necessary at fairly 
frequent intervals if it was desirable to 
increase the immunitv 


ENDOCRINE DISTURBANCES 

By Josef Warkany, M D. 

Adrenals discuss the use of adrenal cortex ex- 

W. O, Thompson, P, K Thompson, tract in the treatment of Addison’s dis- 
S. G. Taylor, III, and W. S. Hoffman®" ease, the extract of the Wilson Labora- 
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tories, each cc. of which represents 75 Gm. 
of fresh beef adrenal, was used in this 
study. It was found that from 10 to 20 
cc. daily will often maintain life for long 
periods without any other form of ther- 
apy, but larger amounts are probably 
necessary to produce optimum condi- 
tions. 

In a crisis, it is important to begin 
treatment at once, as delay may be fatal. 
Ten cc. of an active adrenal cortex ex- 
tract and about 170 cc. of 5 per cent 
dextrose in normal salt solution 
should be administered intravenously 
until vomiting stops and appetite re- 
turns. There is no danger of giving an 
overdose. 

Early in a crisis a patient may be 
revived by extract alone When a crisis 
is well advanced, extract alone is not 
effective, presumably because of deple- 
tion of the sodium reserves of the body. 

Following recovery from a crisis, pa- 
tients may be maintained by administra- 
tion of an active adrenal cortex extract 
in an adequate dose (at least 10 cc. 
daily), and by administration of about 
12 Gm of sodium chloride and 4 Gm. 
of sodium citrate or bicarbonate daily 
by mouth A diet high in Calories and 
low in potassium should always be given. 

An adequate dose of the extract ap- 
pears to produce a more satisfactory 
clinical condition than sodium salts alone 
Because of expense, however, it may 
sometimes become necessary to hold the 
extract m reserve for crises and patients 
can be maintained by sodium salts. 

The dose of the extract should be 
increased during an infection If no 
active tuberculous infection is present, 
patients may be maintained m a satisfac- 
tory condition for long periods. There 
appears to be some relationship between 
the nutritional state of the patient and 
the level of the blood pressure. When 
the basal metabolism is low, raising it to 


normal with a suitable dose of thyroid 
is an important part of the treatment. 
Under such circumstances no aggrava- 
tion of the disease from the use of thy- 
roid has been observed. 

Gonads 

A study of hypergenitalism in children 
has been made by I. P. Bronstein.®® A 
case is recorded of a mentally retarded 
boy, 9% years of age, with precocious 
sexual development exhibiting neither 
spermatogenesis, premature ossification, 
nor precocious epiphyseal union. Hy- 
drocephalus w’as not present. 

W. O. Thompson and N. J Heckel®*^ 
warn against the indiscriminate use of 
anterior pituitarylike hormone in pa- 
tients with undescended testes. Changes 
simulating premature puberty have been 
produced in 3 boys, 4, 7, and 9 years 
old, by the administration of the anterior 
pituitarylike principle from the urine of 
pregnant women. These changes con- 
sisted of an increase in the size of the 
penis, scrotum, and prostate, increased 
masculinity, a growth of pubic hair and 
a change in the pitch of the voice. In 
contrast to the marked growth of other 
parts of the genitalia, the testes showed 
very little change m size 

Some genital growth has been pro- 
duced with this material in 16 of 33 
patients with undescended testes ; and 
in 14 patients, including 2 of the 3 boys 
who developed changes simulating pre- 
mature pubertyy it was marked How- 
ever, descent was produced in only 23 
per cent of the total number of unde- 
scended testes, showing that genital 
grow'th may occur without descent of the 
testis. 

The treatment for undescended testes 
with the anterior pituitarylike prin- 
ciple should be stopped before genital 
growth becomes marked According to 
these authors, if this rule is followed, it 
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would appear that in the present state of 
our knowledge its routine use is justifi- 
able and desirable. 

W. Saphir, K. M. Howell and R. H. 
Kunstadter^® examined the human serum 
response to gonadotrophic hormone 
(pregnancy urine extract). Sera of 
human beings receiving large doses 
of gonadotrophic hormone (pregnancy 
urine extract) were examined for the 
presence of antihormones and for com- 
plement fixation antibodies. 

Injection of the human sera into ma- 
ture and immature female white mice 
over a prolonged period of time did not 
produce any noticeable changes upon the 
normal estrus cycle or histologic changes 
m the ovaries Injection of the sera into 
infantile female rats failed to inhibit the 
gonadotrophic response produced by in- 
jection of antuitrin-S Antuitnn-S in- 
jected into patients elicited a thermolabile 
factor in their sera that fixed complement 
in the presence of antuitrin-S antigen 
(pregnancy urine extract) and in the 
pre.sence of an extract of normal urine 
Used as antigen. 

It IS concluded from this stiuh that 
Inimaii lieings do nut respond with either 
true antibod) or antihormone formation 
following the iniection of gonadotrophic 
hormone 

The role of gon.ulotrojihic hormone m 
the surgical Iretitment of cryptorchidism 
IS discussed b_\ J A Bigler, L M. Hardy 
and H Scott In children with 
cryptorchidism requiring surgical rejiair, 
slightly better results were obtained 
w'hen ;i gonadotrophic substance was 
giv'en before operation than when op- 
eration alone was resorted to 

Postoperative treatment with a gonad- 
otrophic principle had no beneficial 
effects on the testes which had been 
operated upon, either in preventing or 
in correcting atrophy The best results 
seemed to occur between the ages of 7 


and 10 years with all forms of treat- 
ment. According to these authors, the 
gonadotrophic principle should be tried 
in the treatment of cryptorchidism in 
boys over 7 years of age, before opera- 
tion IS considered. 

The treatment of hypogonadism in the 
adolescent male was made the subject 

of a study by B. Webster.'^^ gy ^gg 

of testosterone propionate in 6 cases 
of adolescent hypogonadism striking ana- 
tomical changes resulting in the growth 
of the penis, scrotum, and prostate were 
obtained. Secondary sexual characteris- 
tics such as growth of the hair and 
change of the voice occur as in the nor- 
mal process of puberty. It seems that 
this substance offers a means of induc- 
ing, m hypogonadal adolescent males, 
the anatomical changes which normally 
occur at puberty. 

Fifty-four patients with various types 
of genital anomalies and dysfunctions, 
w'hich included adult hypogonadism, 
sexual diminution associated with sen- 
escence, adiposogenitalism, gynecomas- 
tia, and benign prostatic hypertrophy 
were treated wnth the synthetic male sex 
hormone, testosterone propionate, m a 
study made by H H. Turner. In doses 
of to 1% grains (10 to 75 mg.) 
w eekly , it w’as found effective iii every 
hypogonad case and no untoward by- 
effects were noted m any of the cases 
treated 

The treatment of testicular deficiency 
with testosterone propionate has been 
studied by E P McC'ulIagh In cases 
of severe prepuberal hypogonadism, in- 
jections of testosterone propionate have 
been follow^ed by symptomatic and ana- 
tomic changes in approximately the fol- 
lowing order : Penile erections occur 
promptly , and there is an increase in the 
pubic and axillary hair. The penis grows 
rather markedly and the scrotum less so, 
and the prostate growth appears to lag 
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perceptibly in proportion. There has 
been no consistent evidence of increased 
testicular size, although the testes ap- 
peared to be larger after treatment in 

1 case. Nocturnal emissions occur and 
the quantity of semen increases. No 
diminution in sperm count or inhibition 
of sperm production has been obvious 
where sperms are present, though this 
may not be so in cases in which there is 
a normal number of spermatozoa before 
therapy. The larynx grows and the 
voice becomes lower. Facial acne ap- 
pears and the beard grows. Epiphy- 
seal closure has not exceeded its ex- 
pected normal rate in cases in wEich 
testosterone propionate alone was used 
and in 1 case has not increased in 4 
years in spite of marked advance in 
puberty. No constant change in basal 
metabolism has been observed. In cases 
of functional hypogonadism in the adult 
this treatment has been followed by com- 
plete relief of nervous and sexual symp- 
toms In castrates, nervous and vas- 
omotor symptoms and impotence can be 
abolished by biifhcient doses 

The induction of premature puberty 
with androgenic substance wms ob- 
served by K H Kunstadter"^ in 2 sex- 
uallv retarded bo\.s, aged iNj vears and 
lO'a >earb, respectively, by the intra- 
muscular cidmmistration of testosterone 
propionate. In addition to the estab- 
lishment of premature puberty in the case 
of the older box, abnormal genital hv- 
pertroph} resultetl At the onset (jf treat- 
ment both bo\ s presented small genitalia 
which w^ere not considered dystrophic 
In view' of the results obtained in these 

2 patients, the author emphasizes the 
danger of administering potent andro- 
genic substance to young individuals 

It may be gathered from these studies 
that the use of androgens should be re- 
stricted to persons with hypogonadism 
and preferably to adults. 


Parathyroid 

Two cases of osteodystrophia fibrosa 
were reported by P. Summerfeldt and 
A. Brown.^^ A girl 6 years and one 10 
years of age exhibited precocious pu- 
berty, yellow pigmentation of the skin 
and osteodystrophy, the last progressing 
to cystic formation which resulted in 
fractures and skeletal deformity. There 
w’-ere increase in the basal metabolic rate, 
and in the blood pressure, disturb- 
ance in the lipoid metabolism and de- 
crease in carbohydrate tolerance. The 
authors considered a disturbance of the 
lipoid metabolism as an etiologic factor, 
but the microscopic examination of bone, 
obtained by biopsy, showed no foam cells 
in sections stained with hematoxylin and 
eosin or wuth scarlet red ; doubly refrac- 
lile bodies could not be demonstrated by 
the use of crossed Nicol prisms. 

Tetany in newForn infants W'as ana- 
lyzed in a study by H. Bakwin He 
concludes that a physiologic hypopara- 
thyroidism occurs m newborn infants 
analogous to physiologic dehydration 
and physiological jaundice. That the 
tetany of new-born infants results from 
hypoparathyroidism is indicated by the 
abrupt fall m serum calcium within 24 
hours after birth, the low urinary phos- 
phorous content, and the marked response 
to phosphate ingestion That tetany in 
the newborn is not related to vitamin D 
deficiency is indicated by the failure of 
large doses of vitamin D to influence 
the fall in serum calcium following phos- 
phate ingestion and the prompt cure w ith 
calcium salts. 

A second mechanism leading to tetany 
of the new'bom is an increase of phos- 
phates, either released endogenously 
during the physiologic starvation, or in- 
gested from without m cow’s milk. 

In this connection a thorough discus- 
sion of the regulation of the level of 
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calcium in the serum during pregnancy 
seems of great interest. M, Bodansky 
and V. B. Duff*^^ review this subject, 
taking into consideration all the factors 
known to be involved in the mainte- 
nance of a stable calcium level. Dilution 
of blood, protein concentration of the 
serum, parathyroid and other hormonal 
influences, calcium intake and seasonal 
variations are considered separately. The 
authors conclude that within certain lim- 
its (not lower than 8.5 mg.) the depres- 
sion of calcium in the serum observed 
m late pregnancy may be considered a 
normal condition. 

Severe hypocalcemia during pregnancy 
may reflect either parathyroid deficiency 
or marked nutritional deficiency. Both 
are comparatively rare m ordinary clin- 
ical experience. 

Abnormalities in fetal skeletal develop- 
ment occur if hypocalcemia is severe, as 
shown by the results in experimental 
parathyroid deficiency and in clinical 
osteomalacia The somewhat elevated 
calcium le\el m the fetal circulation may 
therefore be looked on as normal for fetal 
development Nutritional, hormonic and 
seasonal factors influence the matermd 
calcium level. 

It IS ]jossible that in pregnancy the 
maintenance of a subnormal calcium 
!e\el m the maternal serum is dependent 
on an intrinsic calcium-depressing fac- 
tor The maintenance of a relative ele- 
vation of calcium in the fetal serum may 
also indicate the participation of some 
factor in the fetal organism independent 
of the fetal parathyroid glands. The rise 
in the maternal calcium level after par- 
turition and the decline in that of the 
newborn infant suggest that these factors 
may reside in the maternal and fetal 
portions of the placenta respectively, 
each playing a distinct and important 
role in the regulation of the maternal 
and the fetal calcium level. The decline 


in calcium content observed in the new- 
born may also be conditioned by the 
sudden withdrawal of the labile calcium 
reserve of the fetal placenta. 

Pituitary 

Since the interrelationship between the 
hypothalamus and the hypophysis has 
become of increasing interest to the 
clinician, a thorough study of the inner- 
vation of the human pituitary gland 
seems of great importance. A. T. Ras- 
mussen's work*^^ is based on the study 
of 48 human hypophyses, prepared by 
selective silver methods. The results are 
summarized by the author as follows : 

‘^There are at least 50,000 fine unmyelinated 
nerve fibers descending from the hypothalamus 
into the infundibulum, and there are that many 
cells in 1 supraoptic nucleus. This relatively 
enormous nerve supply appears to be all out 
of proportion to the cellular content of the 
neural lobe, and to the amount of epithelium in 
pars tuberalis, pars infundibularis and pars 
intermedia. 

“The density of nerve fibers in processus in- 
fundihuli (posterior or neural lobe in a narrow 
sense) renders it virtually impossible to rule 
out by morphological means the possibility of 
nerve contacts with the cells in its meshes 
However, these cells have never been proven to 
he secretory, and the nerves may function 
through a humoral mechanism rather than by 
direct activation of secretary cells. 

“Only an occasional nerve fiber is seen 
among the epithelial cells of pars tuberalis and 
pars iniundibulans (the jacket of cells along 
the infundibular stem). 

“Large areas of pars intermedia apparently 
may be devoid of nerve fibers, whereas in 
other places, especially where it is represented 
b> basophilic cells that invaded the neural lobe, 
there may be a rich plexus of nerve fibers 
between many of the epithelial cells, but this 
evidently is a case of epithelial cells having 
growm into a nerve plexus and hence of no 
primary importance. Many of the nerve fibers 
encountered in pars intermedia appear to be 
there only incidentally There are a number of 
structures that suggest nerve terminals on the 
cells of pars intermedia. Many of these are 
apparent rather than real A few cannot be 
thus disposed of. 
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“A few nerve fibers pass from the neural 
lobe through the intermediate region and get 
slightly into pars distalis (anterior lobe), but 
the number is negligible. 

'‘There are numerous small unmyelinated 
nerves in the connective tissue capsule of the 
hypophysis. They are most conspicuous on the 
upper surface of the anterior lobe. They are 
derived from the cavernous sympathetic plexus 
and probably represent about 200 fibers. A 
few of these ascend along the blood vessels of 
the stalk A conspicuous number pass into and 
along the vascular stroma anteriorly and 
laterally in the upper superficial part of the 
anterior lobe A few individual fibers ulti- 
mately ramify among the epithelial cells 

“A large right and a left group of fibers, 
commencing just lateral to the stalk, descend 
deeply into the corresponding half of the 
anterior lobe, where they usually become asso- 
ciated with prominent blood vessels. Some of 
these fibers disseminate themselves among the 
gland cells of a limited region deep in the 
anterior lobe 

'‘Several small capsular nerves pass down- 
ward and forward, sending a few fibers into the 
substance of the anterior lobe at numerous 
points. The larger strands are usually near 
arteries or veins Individual fibers from this 
source intertwine among the glands cells, but 
rarely penetrate very far into the lobe No 
definite nerve terminals were seen strictly in 
the anterior lobe Some of the capsular fibers 
have been follow^ed along blood vessels into 
the neural lobe W'here they become lost in 
the dense nervous plexus 

“Such a large proportion of the anterior lobe 
appears to be so devoid of nerve fibers that 
secretory nerves to this part of the hypophysis 
remain highly questionable The nerve fibers in 
this lobe are most likely connected with the 
vascular system” 

An interesting experimental study on 
growth hormone and the localization of 
its point of attack was made by J Freud, 
L H. Levie and D B Kroon Using 
growth of the tail m rats as a test object 
these authors found that after hypophy- 
sectomy, longitudinal bone growth ceases, 
and 7 days after operation the difiference 
between operated and control animals 
may be readily detected m skiagrams 
The epiphyses are closed soon after 


hypophysectomy. Epiphyseal closure, 
once completed, cannot be reversed by 
tieatmentwrth growth'hOTTOOfie. Growth 
hormone treatment, when commenced 
immediately after hypophysectomy, pre- 
vents epiphyseal closure and maintains 
normal longitudinal growth in the tail. 

The assay of growth hormone is sim- 
ple and reliable, using as indicator the 
tail length and vertebral development 
as shown by serial skiagrams. A min- 
imal requirement of 6 mm. growth is 
advised as a basis of comparison between 
unknown and reference standard prep- 
arations. The growth defect after hypo- 
physectomy is definitely localized in the 
growing epiphyseal cartilage. 

The histological features of the process 
of growth cessation after hypophysec- 
tomy are exactly analogous to those 
exhibited at the end of the normal growth 
period 

Growth hormone has a biologically 
typical point of attack at the proliferating 
cartilage and the terms growth hormone 
and chondrotrophic hormone are there- 
fore synonymous. 

A A Werner^ ^ observed severe re- 
actions from the use of lactogenic hor- 
mone Local reactions, such as redness, 
induration and soreness, and generalized 
reactions like edema, difficulty in respi- 
ration and swallowing, and intense itch- 
ing, followed the injection of lactogenic 
hormone The author concludes that the 
present preparations of lactogenic hor- 
mones are impure and unsafe for human 
use 

A critical review of etiology, diagnosis 
and treatment of diabetes insipidus was 
made by J. Warkany and A G. Mitchell 
The difference between symptomatic and 
etiologic treatment is pointed out Since 
definite progress has recently been made 
in the understanding of some of the 
etiologic processes underlying this condi- 
tion, Its classification as well as the 
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evaluation of its symptomatology was re- 
considered. The following etiologic classi- 
fication of diabetes insipidus was sug- 
gested : 

1. Idiopathic-hereditary 

2. Due to trauma 

3. Due to encephalitis 

4. Due to tuberculosis 

5. Due to syphilis 

6. Due to xanthomatosis 

7. Due to tumor 

8. Due to rare etiologic factors 

9. Unclassified. 

The underlying pathologic process re- 
sponsible for diabetes insipidus is in 
some instances susceptible to treatment. 
This may obtain in cases of syphilis, 
xanthomatosis, tumor of the brain, trau- 
matic lesions, pellagra and some forms 
of hydrocephalus. Spinal puncture may 
have its indications. Symptomatic treat- 
ment consists largely of the use of ex- 
tract of the posterior lobe of the 
pituitary gland (preferably pitressin ) 
administered by injection or intranasally. 
A number of other substances and drugs 
has been ad\'ised from time to time. 
Four case reports of children showing 
diabetes insipidus are added to this 
review 

Thymus 

The problem of the th} mus in children 
was discussed by A. G. Mitchell and 
J. W'arkany.^'* There are 3 w'ays in 
whicli the pediatrician ma\ encounter the 
problem of the thymus They are the 
questions of tliymic hyperplasia, status 
thymicolymphaticus and the role of the 
thymus as an endocrine organ 

As to the first question, anatomic and 
clinical observations support the view 
that an enlarged thymus gland may occa- 
sionally cause such symptoms of com- 
pression as stridor, dyspnea, cyanosis, 
and dysphagia. These occur also in many 
other abnormal conditions, which are 


more frequently operative in their causa- 
tion than is disorder of the thymus. 
Radiologic treatment, carefully given in 
proper dosage, is a justifiable procedure 
when the thymus gland is suspected as 
the cause of such symptoms and when 
no other cause can be found. If the 
thymus is responsible or partly respon- 
sible for them, they should be relieved 
by from 1 to 3 such irradiations. 

If such a condition as status thymico- 
lymphaticus exists, and if it is in any 
way related to sudden death, there is no 
justification for the belief that radiologic 
treatment or extirpation of the thymus 
or administration of thymus extracts 
would have prevented such death. Ab- 
normalities of the thymus could only be 
part of such a syndrome. 

An effect of antuitrin-S on the thymus 
of the young albino rat has been ob- 
served by E. O. Butcher and E. C. Per- 
sike, Jr 84 Injections of the gonadotro- 
phic hormone, antuitrin-S, causes ar- 
rested growth of the thymus in young 
albino rats This effect has not been 
induced before the eighteenth day, and is 
via the gonads, since no effect can be 
induced in gonadectomized animals Ef- 
fectivene.ss declines in the female with 
coiilinued injections The changes in- 
duced in the thymus have no effect on 
the body growth of the animal. 

Thyroid 

O. P. Kimball'^^ tells how the preven- 
tion of goiter, based upon the researches 
of David Marine and his associates, was 
started in the public schools of Akron 
by giving large doses of sodium iodide 
Two Gm. of sodium iodide were given 
twice yearly. The results were very sat- 
isfactory and not a single case of hyper- 
thyroidism was observed in spite of the 
large doses. The example of Akron was 
followed by the schools of Switzerland 
and many other countries After Hay- 
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hurst pointed out that previously com- 
mon table salt had been the chief source 
of iodine and that the present-day meth- 
ods of refining probably played an impor- 
tant role in the production of goiter, the 
use of iodized salt was commenced. At 
the present time iodized salt in this coun- 
try is standardized so that an individual 
using the average amount of salt will get 
400 mg. of iodine per year. The per- 
centage is 0 02 if sodium iodide is used 
and 0.023 if potassium iodide is used. 
This iodine content is very high if com- 
pared to the iodine contained in iodized 
salt used in Switzerland. The author 
summarizes his opinions and recom- 
mendations as follows : 

Simple or endemic goiter is a deficiency 
disease and this deficiency is iodine in our food 
and drink This iodine deficiency was caused 
primarily by geological conditions and has been 
made worse by our refinement of foods such 
as salt. 

“2. The addition of an exceedingly small 
amount of iodine to our food in endemic goiter 
regions prevents goiter. The most practical 
method yet devised is iodized salt 

'‘3 There is no basis for the old teaching 
that the general or so-called indiscriminate use 
of iodine m amounts sufficient to prevent goiter 
might ha\e some injurious effects 

“4 In the prevention of endemic goiter ^\e 
prevent adenomas and toxic goiters, cretinism 
and cretinoid t\ pe of subnormal mentality, deaf- 
mutism, congenital malformations and many 
cases of infantilism in girls or a relative sub- 
normal development 

“5 There is no contraindication to the 
amount of iodine used in iodized salt in this 
coiintr> Judging from the obser^ations of 
Dr Hans Eggenberger throughout Hensau, 
Switzerland, we are obtaining better results 
in America than they are getting in Switzer- 
land with the iodine content of their standard 
salt only one-tenth of our iodized salt At the 
International Meeting in Washington, D C , 
September, 1938, Dr Eggenberger proposed to 
the American Association for the Study of 
Goiter that this Association go on record in 
favor of the prevention of goiter in America 
by the use of iodized salt This proposition 
was unanimously adopted In November of 


1938 the advisory council of the American 
Medical Association on foods and drugs rec- 
ommended that iodized salt, .01 per cent 
(1 rlOOOO) be used wherever goiter is endemic, 

'*6, In each state where goiter is endemic 
and iodized salt is used, the State Department 
of Health should recheck the iodine content of 
each brand yearly and thereby maintain a set 
standard throughout this country. Then, en- 
demic goiter with all of its manifestations will 
have been eliminated.” 

A study of the factors influencing ap- 
pearance of centers of ossification during 
early childhood was made by C. C. Fran- 
cis. This study deserv^es attention 
chiefly since 1 of the factors — the role 
of the thyroid — has been overrated in 
recent years. The author found the 
sequence as well as the date of appear- 
ance for centers of ossification rather 
regular; however, they may be inter- 
rupted or retarded by metabolic or con- 
stitutional disturbance 

Epiphyseal rating is an early and fre- 
quently the only indicator of such a dis- 
turbance The progress in epiphyseal 
rating may be used as a rather delicate 
measure of constitutional health in young 
children, but it cannot be employed as an 
indicator of bodily maturation. Sick chil- 
dren show a lag m epiphyseal rating pro- 
portionate to the duration and intensity 
of the disturbance. The epiphyseal rating 
advances again when convalescence is 
completed 

One of the factors which influence 
epiphyseal rating is the availability of 
minerals and vitamin D Children on a 
low mineral ration tend to lag in epi- 
physeal rating, and children grow mg very 
rapidly w'lll tend to lag in epiphyseal 
rating unless they are provided with 
ample rations of mineral and of vitamin 
D When the period of rapid growth 
comes to a close, the epiphyseal rating 
advances rapldl 3 ^ Children growing 
slowly and given a diet rich in mineral 
and vitamins, particularly vitamin D, 
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tend to advance rapidly in epiphyseal 
rating. 

The influence of thyroid therapy on 
mental growth of cretins was studied by 
A. W. Brown, I. R Bronstein and 
R. Kraines.^"^ The authors studied 29 
cretins and 4 cases of hypothyroidism, 
all of whom were treated with thyroid 
preparations. Psychological tests were 
given over a period of from 1 to 7 years 
to determine the mental development of 
these children. The following interest- 
ing conclusions were reached by these 
authors : 

'‘1. Cretins if treated are not all predestined 
to a fixed low mental age A small proportion 
of them may develop normally 

“2. There is evidence that early recognition 
of the abnormal condition and active and per- 
sistent treatment thereafter are the important 
factors in producing ultimate mental develop- 
ment 

“There are a number of factors which may 
account for the failure of some children to 
respond to treatment even though it is initiated 
early 

“In general, there was a slight increase m 
the intelligence quotient during the period of 
treatment since referral to the clinic The in- 
crea^e was greatest for those who began treat- 
ment early. 

“P'\en w'ith treatment, inn^t of the ehildreii 
remained severely retarded, ha\ing intelligence 
quotients helow^ 70 The chances are that at 
maturit} their mental level will not be nnnh 
above 10 or 11 years 

‘There is no evidence from our data that 
vretins have any special aptitudes or abilities 
The retardation seemed general 

“When on successive examinations mental 
ages were plotted in Heim's mental growth 
units, the curve seemed to have the same gen- 
eral shape as the curve for the average child 
except that thev were at a lower level 

“Examination of a number ot the siblings 
indicated that the cretins did not come from 
families of low intellectual status 

“In a study of 13 cretins there appeared to 
be some relation between development of carpal 
bones and mental age ” 

A study of the basal metabolic rate in 
children with abnormal bodily dimen- 


sions was made by M. de Bruin,^^ The 
basal metabolic rates were estimated by 
means of the apparatus of Dusser de 
Barenne and Burger in 120 normal boys 
and 123 normal girls. On the basis of 
the figures obtained, standard curves for 
normal children were made and the rates 
calculated according to the weight. 

By the same method, the basal meta- 
bolic rates were determined for 107 chil- 
dren with abnormal bodily dimensions. 
The investigation included 13 fat boys, 
22 fat girls, 6 thin boys and 10 thin girls. 
Besides, measurements were done on 56 
children who were too tall or too short 
for their age but otherwise normally pro- 
portioned. These were divided as fol- 
lows 10 tall boys; 1 tall girl, 14 short 
boys and 31 short girls. With the aid 
of the results, an attempt was made to 
draw up standards for determining the 
basal nietabohc rates of children of ab- 
normal size The following mode of cal- 
culation IS proposed by the author: 

“1 Vox a fat boy with an excess of weight 
up to 35 per cent, the rate is based on the 
actual weight, with a greater excess of weight, 
on the standard weight for the actual height, 
increased by one-third of the excess over the 
standard weight 

“2 For a fat girl with an excess of weight 
up to 20 per cent, the rate is based on the 
actual weight; with a greater excess of weight, 
on the standard weight for the actual height, 
increased by one-third of the excess over the 
standard weight 

“3 For a thin boy or a thin girl, the rate is 
based on the actual weight 

“4 For a well proportioned child who is 
too tall or too small for his age, the rate is 
based on the actual weight ” 

Basal metabolic rates of 8 children 
with the nephrotic syndrome were meas- 
ured by L E. Farr.^^ In none was a 
consistently lowered basal metabolic rate 
found, using the standards of Lewis, 
Kinsman and Iliif. In 1 case, a slightly 
but consistently elevated rate was noted 
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The basal metabolism of undernour- 
ished girls was studied by F. B, Talbot.^^ 
This author and his co-workers^ ^ have 
previously published standards for pre- 
dicting the heat production of children, 
which differ from those commonly in use. 
The author's present study of undernu- 
trition is based on the premise that the 
body is composed of 2 main types of tis- 
sue. The 1 which is called active tissue 
includes muscles and possibly organs 
The second, called inactive tissue, in- 
cludes bone, water and fatty tissue. The 
results of this study are summarized by 
the author as follows : 

“1. During acute undernutrition there are a 
rapid loss of weight and a corresponding lower- 
ing of the heat production. 

''2 Severe chronic undernutrition is asso- 
ciated with a lowered production of heat. The 
greater the degree of malnutrition the less the 
heat production of the body. 

“3 The teaching that malnutrition is accom- 
panied by increased heat production resulted 
from the error of using standards for metab- 
olism which divide the total amount of heat 
Droduced by body weight, or by body surface 
v\hen weight is used in the formula. Results 
obtained with such standards are only relative 
and do not give e\idence of the true physio- 
logic status 

“4, The heat production of girls who are 
between 10 and 20 per cent below their normal 
weight a\erages 7 2 per cent less than the total 
calories for the expected weight as showm by 
the height standard W’lth more severe mal- 
nutrition the heat production averages 10 4 per 
cent less than the total calories for the ex- 
pected w'eight and may be as low as — 27 per 
cent below that value. 

“5 E\en though the abstdute heat produc- 
tion is diminished, it may appear to be increased 
if there is a greater proportional loss in inert 
tissues than in heat production. When stand- 
ards are based on l)ody weight, as is the case 
with body surface standards and the ‘multiple 
prediction formula,’ the metabolism will appear 
to be increased or diminished according to the 
composition of the weight lost In order to 
obtain a knowledge of the true state of affairs 
in malnutrition, the absolute total heat produc- 
tion should be compared with standards ex- 


pressed in the terms of expected average 
weight for the height. This can be done simply 
by using the height standards ” 

Since a relation between basal metab- 
olism and the urinary output of pre- 
formed and total creatinine has been as- 
serted, a study by C. C. Wang^- on the 
basal metabolism and preformed and 
total creatinine in the urine of 70 chil- 
dren appears of interest The result of 
this extensive study is presented here b} 
the summary of the author : 

‘T Under the age of 5 years the 24-hour 
values for basal heat production of 70 children 
increased much more rapidly than those for the 
preformed creatinine nitrogen output Between 
the ages of 5 and 11 the increase for preformed 
creatinine nitrogen output exceeded that for 
basal metabolic rate Thereafter the 2 curves 
ran nearly parallel until about the age of 14 
years, w^hen the rate of rise of the preformed 
creatinine nitrogen output again exceeded that 
of the basal metabolic rate. 

“2 Beginning at the age of approximately 
6 months, the per kilogram values of the basal 
metabolism declined slowdy and steadih 
throughout childhood, while those of the pre- 
formed creatinine level increased steadily until 
about the age of 10 years, wEen they began 
to approach constancy 

“3 Basal metabolism expressed in terms of 
calories per milligram of preformed urinary 
creatinine nitrogen followed a course similar 
to that of calories per kilogram of body weight 

“4 Values for total creatinine follow^ed the 
same trend as those for preformed creatinine, 
except that they were less consistent 

“5 With the exception of the values foi 
basal metabolism expressed in terms of calories 
per milligram of preformed and t(5tal creatinine 
nitrogen output, the correlation coefficients of 
w^hich were all negative, the coefficients of 
correlation of all factors studied were positive 
and unusuall} high The preformed creatinine 
nitrogen output w^as most closely correlated 
with body weight and least wnth basal metab- 
olism expressed as total calories per 24 hours, 
which w^as most closely correlated with height 

“6 Except for the girls of the 13-\ ear-old 
group, for whom the pieformed and the total 
creatinine values were higher and those for 
basal metabolism in terms of calories per milli- 
gram of preformed creatinine w'tre lower, sex 
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had no demonstrable influence on the total per 
24-hour values. With a few exceptions, the 
per kilogram values of all factors tended to be 
lower for girls than the corresponding values 
for boys. 

*7. Owing to the facts that the basal meta- 
bolic rate and the preformed creatinine content 
did not run parallel at all ages for this group 
of children, that the ratio between the 2 was 


not constant and that the values in the present 
study varied considerably from those reported 
by Talbot, it is suggested that some other 
factor or factors aside from active protoplasmic 
tissues may be responsible for production of 
either basal heat or creatinine or of both and 
that more work is therefore necessary before 
preformed creatinine values can be safely em- 
ployed as a standard for basal metabolism'’ 


GENITOURINARY SYSTEM 

By Waldo E. Nelson 


Kidney Function Tests 

Experiments designed to determine 
whether inidin may be secreted by the 
renal tubules have been carried out by 
A. N. Richards, P. A, Bott and B. B. 
W^estfall In the first experiment in- 
ulin was perfused through the renal 
portal vessels of the frog’s kidney , none 
gained access to the lumen unless the 
tubule had been subjected to injury It 
\\<is thus shown that inulin was not se- 
creted by the frog’s tubule Inirther 
experiments were performed with dogs 
and rabbits m which filtration in the 
kidney was temporarily abolished by 
lowering the renal blood pressure In- 
ulin, «ilong with other substances knowm 
to he secreted ("phenol red, diodrast, 
hippuran) was conLnned in the blood 
circulating through the ki<lney during 
this period Urine, sul)sef|uently ob- 
tained, contained enough of the secret- 
able substances to prove the secreting 
powder of the tubules had not been abol- 
ished , it contained so little inulin that 
the conclusion was warranted that the 
tubules in dogs and rabbits are not capa- 
ble of secreting that substance These 
experiments strengthen the belief that 
the glomerulus is the sole pathway of 
secretion of inulin in normal animals 

The main disadvantage of the Addis 
sediment count of the urine as a kidney 


function test is that it requires much 
time, the labor entailed restricting its 
usefulness m clinical work. For this rea- 
son J. K. Calvin and J. Carbone^^ 
recommend the orthotolidine test for the 
determination of erythrocytes in urinary 
sediment This is a rapidly performed, 
accurate test, for determining the limits 
betw^een normal and pathologic numbers 
of erythrocytes in urinary sediment. It 
is stated that the reaction to the ortho- 
tolidme test becomes faintly positive in 
the centrifuged urinary sediment when 
there are 250,000 erythrocytes per 500 
cc of fluid. It was found that the con- 
centrated urinary sediment of the great 
majority of healthy children tested gave 
a negative orthotolidine reaction In 
contrast, abnormal numbers of erythro- 
cytes were found at some time during 
the second, third, or fourth w''eek in 99 
of 202 children who were convalescing 
normally from scarlet fever 

The author suggests that the orthotoli- 
dine test may be used in office, hospital 
and clinical practice m place of the Addis 
count for the wider studies of the follow- 
ing clinical problems (1) The incidence 
and duration of subclinical nephritis 
following minor infections, such as colds 
and more throats, as well as after more 
severe streptococcic infections, such as 
tonsillitis and scarlet fever; (2) the inci- 
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daice and duration of latent nephritis 
following acute clinical glomerulonephri- 
tis and the complete healing of the kid- 
neys in these cases; (3) the missing link 
(latent nephritis) between the acute and 
the chronic stages of glomerulonephritis 
by examining patients who have “recov- 
ered" from acute nephritis at intervals 
of 6 months to a year for many years; 
(4) the more accurate differentiation 
between chronic glomerulonephritis dur- 
ing the nephrotic stage and true nephro- 
sis, and (5) the determination of the 
effects of various kinds of therapy on the 
course of glomerulonephritis. 

Orthotolidine Test — The technic of 
the orthotolidine test is as follows : 

“The urine is collected as for an Addis 
count When this test is done with chil- 
dren, fluid is withheld during the after- 
noon and night except for 200 cc given 
at an early evening meal , a sample of 
urine collected between 7 pm and 
7 A. M. will usually contain about 400 cc. 
of urine with a hydrogen ion concen- 
tration between 5 and 6 and a specific 
gravity well above 1 020 The urine is 
sufficiently acid and concentrated that 
most of the red cells will not disinte- 
grate The concentrated night urine is 
thoroughly shaken and mixed. 

"According to Stone and Burke, the 
test IS performed as follows ■ 

“1 Orthotolidine 1 per cent in chem- 
ically pure methyl alcohol (It dissolves 
with slight difficulty and keeps at least 
10 months.) 

“ 2 . Glacial acetic acid 1 part and 
commercial hydrogen peroxide 2 parts. 
( This keeps for 3 or 4 months, probably 
longer.) 

“3. Fifteen cc. of urine are centri- 
fugated at about 1500 revolutions jjer 
minute for 5 minutes. The supernatant 
fluid is poured off. A portion of the 
sediment is prepared for microscopic 
examination in the usual way. To the 


remaining sediment 2 drops of the ortho- 
tolidine solution is added plus 2 or 3 
drops of the acid-peroxide solution. In 
the presence of blood cells aggregating 
100 per cubic millimeter of sediment 
(approximately 1350 per cubic centi- 
meter of urine) a greenish blue color 
develops, lasting about 1 minute. In the 
presence of from 300 to 500 red cells per 
cubic millimeter of sediment (approxi- 
mately 4000 to 6500 cells per cubic 
centimeter of urine) a deeper blue color 
develops lasting about 1 minute. In 
the presence of larger numbers of red 
cells, aggregating 1000 per cubic milli- 
meter of sediment (approximately 13,000 
per cubic centimeter of urine) as in 
hemorrhagic Bright’s disease (glomeru- 
lonephritis) a deep blue color develops 
lasting 2 minutes or longer. 

“Undiluted blood serum, 10 per cent 
sodium hydroxide, strong trisodium 
phosphate solutions and probably other 
strong alkalis will give positive reactions. 
Pus cells or any of the common organic 
or inorganic constituents found in the 
urine do not give positive reactions. 
Iodides and bromides eliminated in the 
urine may at times cause a confusing 
blue-black color The erythrocytes in 
specimens of urine containing as high as 
5000 red cells per cubic centimeter will 
in most instances be undetected by the 
usual microscopic examinations, since 
such numbers may represent only 1 or 
2 cells per high power field 

“The color change is so sensitive that 
once a strongly positive reaction has 
been obtained in a glass centrifuge or 
test tube the container must be thor- 
oughly washed and scrubbed with soap 
and water a number of times before the 
drops of wash water collecting at the 
bottom and sides will not give a bluish 
color when the reagents are again added. 
All the glass apparatus to be used, espe- 
cially after a positive reaction has been 
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obtained must first be tested with the 
reagents before the apparatus is used 
again in order that one may be certain 
that no bluish color will develop.” 

Nephritis 

Hemorrhagic Nephritis — Studies 
which are designed to accumulate more 
specific evidence concerning the char- 
acter of the infection which precedes 
acute glomerulonephritis are being con- 
ducted by J. D. Lyttle, D. Seegal, E N. 
Loeb and E. L. Jost.®® There is general 
agreement that the antistreptolysin level 
in persons who have been free of hemo- 
lytic streptococcus infections is less than 
100 units. Most workers, with some 
exceptions, also agree that the antistrep- 
tolysin titer rises following infection 
with the hemolytic streptococcus and that 
high titers may be maintained for some 
time after the infection has subsided 
The rise in titer may be moderate in 
degree and of brief duration, and may be 
shown only when determinations are 
made for a period before and after an 
infection in order to obtain the natural 
nr base le\el The authors ha\e consul 
ered an anlistreptoh sin titer of 125 units 
nr more ,is .in ev'ideiice of recent infec- 
tion with heinol}tic streptococcus if pre- 
V lolls or subsequent determinations had 
shown the level to be lower. 

In 116 consecutive cases of acute 
glomerulonephritis, the bacteriologic data 
indicated that 71 5 per cent had had a 
prodromal hemolytic streptoccal infec- 
tion and the immunologic data showed 
that 94 per cent had had a recent hemo- 
lytic streptococcal infection The height 
and duration of the antistreptolysin titer 
in the patients with acute glomerulo- 
nephritis appeared to be related to the 
severity, persistence, or recurrence of 
the hemolytic streptococcal infection. On 
the other hand, analysis of the immu- 
nologic and clinical data in this study 


did not show any significant correlation 
between the height and duration of the 
antistreptolysin response and the sever- 
ity or duration of the acute attack of 
nephritis or the tendency to develop 
chronic nephritis. 

A. W. Snoke carried out studies on 
2 groups of children who had had 
acute hemorrhagic nephritis. The dif- 
ferences in the 2 groups are illus- 
trated in Tables 3 and 4 It was found 
that a much higher percentage of chil- 
dren recovered from glomerulonephritis 
in the Rochester group. These differ- 
ences are not adequately explained, but 
the possibilities are suggested that dif- 
ferences may result merely from chance 
selection of cases or possibly from a 
geographic difference in the clinical man- 
ifestations of glomerulonephritis. 

Complete recovery from acute glomer- 
ulonephritis in patients under 20 years 
of age is reported in 50 per cent of a 
senes of cases by F. D. Murphy and 
J W Rastetter In approximately 40 
per cent of instances, chronic nephritis 
developed and approximately 10 per cent 
died Tins low recovery rate corresponds 
with that previously reported by Snoke 
In agreement with Snoke, these authors 
,dso believe there is no relation between 
the seventy of the initial attack and the 
development of chronic nephritis The} 
point out th.it mild forms of nephritis 
are frequently overlooked in the acute 
stage, and evidence of renal damage is 
not observed until the disease has pro- 
gressed into the chronic stage and renal 
insufficiency is present They state that 
if success in the treatment of acute ne- 
phritis IS to be achieved, prompt recogni- 
tion of the early and mild types is of 
the first importance After the manifest 
symptoms of acute nephritis have sub- 
sided, there is a period called the transi- 
tional stage in which the renal lesion 
may heal completely or the disease may 
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TABLE 3 

Glomerular Nephritis With History of Initial Stage 


Rochester Stanford 



Number 

Percentage 

Number 

Percentage 

Lesions healed 

76 

74.5 

44 

40 

Lesions active 

14 

13 7 

52 

472 

Patient dead 

12 

118 

14 

12.8 

Case not followed. . 

39 


20 

- 

Total . . . 

141 


130 



(Snoke Am J Dis Child.) 


progress into the subacute or chronic 
form. It is necessary to determine 
whether or not healing has occurred. 
They do not believe that any one test 
will give this information, and a com- 
bination of diagnostic aids should be 
employed. 

The importance of treating the mild as 
well as the more severe cases of acute 
nephritis is stressed The fundamental 
principle in treatment is designed to se- 
cure as complete rest as possible for the 
inflamed kidney The patient should be 
put to bed and kept there until he has 
recovered from the disease or it has 
become chronic. If albumin, red blood 
cells and casts persist in the urine after 
3 months and other evidence of inflam- 
mation, such as h_\'pertension, reduced 
urea clearance, impaired concentration 
ability, or rapid sedimentation rate, is 
present, it may be assumed that chronic 
nephritis has developed and further rest 
in bed will be of no avail. Foci of in- 
fection should be removed, however, 
and it is desirable, if possible, to wait 
until the acute stage has passed The 
intake of protein and Calories may be 
disregarded during the first few days of 
the acute stage The amount of fluid 
advised varies according to the degree of 
renal insufficiency. If there is oliguria 
or anuria with a rising level of non- 
protein nitrogen, sufficient £uids should 
be given by mouth or by vein to pro- 


mote diuresis. If there are hypertension 
and edema of the brain with increased 
pressure of the cerebrospinal fluid or evi- 
dence of mild cardiac weakness, fluids 
must not be forced, for they may aggra- 
vate these complications. The presence 
of edema is not a serious matter and 
should not be the deciding factor for or 
against the administration of fluid. For 
the anemia, if present, large doses of iron 
and ammonium citrate may be given 
Diets should be rich in protective foods, 
particularly vitamins. 

Nephrosis — The question of whether 
lipoid nephrosis is in itself a clinical 
entity or whether it is simply an atypical 
manifestation of chronic glomerulone- 
phritis is far from being settled. In recent 
_\ears the general trend has appeared 
to be that it is simply a form or a stage 
which occurs in certain instances of 
chronic glomerulonephritis. However, 
F. D Murphy, L. M. Warfield, J. Grill 
and E R xAnnis^® believe that there is 
a primary form of lipoid nephrosis. They 
agree that this is rare and that in most 
instances the nephrotic syndrome is part 
of a chronic glomerulonephritis. They 
point out that an important factor in 
making this type of distinction is the 
length of time over which the patient is 
observed clinically. In their opinion, the 
chief distinguishing point is the ultimate 
outcome, the prognosis in pure lipoid 
nephrosis being favorable in contrast to 
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TABLE 4 

Glomerular Nephritis (All Cases) 


Rochester Stanford 



Number 

Percentage 

Number 

Percentage 

Lesions healed 

77 

52 6 

57 

37 

Lesions active 

15 

142 

64 

41.5 

Patient dead 

14 

13 2 

33 

21.5 

Case not followed . 

40 

* 

24 

• 

Total 

146 


178 



(Snoke : Am. J. Dis. Child ) 


the poor one in chronic nephritis with 
the nephrotic element 

In 9 cases which they believed to be 
pure lipoid nephrosis, 6 have recovered 
completely, 1 is under observation and 
2 have died. The histologic examination 
of the kidneys of the 2 patients studied 
postmortem failed to show evidences of 
chronic glomerulonephritis Degenera- 
tive changes characteristically described 
as features of lipoid nephrosis were pres- 
ent. In 1 case the special staining meth- 
ods of Bell were employed, and not even 
thickening of the basement membrane of 
the capillaries could be demonstrated 
They point out that the fundamental 
change in lipoid nephrosis is the Inper- 
permeability of the c<ipillaries of the 
glomeruli This functional disorder is 
associated \\ ith ])rofound albuminuria 
followed by generalized edema Whether 
or not this functional denmgenient is 
followed by a structural alteration is a 
[>rol)lcm not yet determined 

\cconlmg to L K Farr and D. D. 
\\in Sl\ke’*^^ there is a close relation 
between the presence of edema and the 
le\el of the plasma albumin in the blood 
of children wath the nephrotic syndrome 
It IS stated that edema can be controlled 
satisfactoril) m most instances by simple 
restriction of salt, together veith an 
adequate diet, when the plasma albumin 
level IS above 1 2 grams per 100 cc. 
This critical level for children is 


markedly lower than the critical level of 
2.5 grams reported for adults by Moore 
and Van Slyke. Thus in a small child 
the albumin content apparently must fall 
lower than in an adult before persistent 
nephrotic edema results The age at 
which the difference becomes evident 
cannot be stated, since most of the pa- 
tients in this series were between 4 and 7 
years of age. 

An apparent reduction in mortality 
from the peritoneal syndrome complicat- 
ing nephrosis as wxll as beneficial results 
in the erysipelaslike cutaneous lesions 
associated with nephrosis has been ob- 
served by C A. Aldrich and H. H 
Bo_\le The amount of serum admin- 
istered varied from 40 to 100 cc , and 
was given intravenously whenever pos- 
sible The authors ask the question why 
patients presumed to have a pneumococ- 
cic infection should respond favorably to 
convalescent serum from patients with 
a streptococcic infection They suggest 2 
possible reasons One is that convales- 
cent serum has long been known to have 
nonspecific beneficial effects in patients 
with various diseases. The second pos- 
sibility considered is that the intravenous 
injections of this amount of normal 
serum may influence the nephrotic ele- 
ment favorably and thus put the patient 
in better condition to fight the peritoneal 
or the cutaneous infection. 
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Pyelonephritis 

An instance o£ arterial hypertension 
apparently caused by unilateral renal 
disease and relieved by nephrectomy is 
reported by J. D. Barney and H. I. 
SubyA®^ The patient was a white girl, 
10 years of age, who was said to have 
had pyelitis 3 years previously. The 
abnormal findings in the urine consisted 
of a slight trace of albumin and 10 to 20 
white cells per high-power field. The 
blood pressure was 185/130. The ex- 
cised kidney showed extensive parenchy- 
mal atrophy and dilatation of the pelvis. 
It was thought that the renal atrophy 
might have been the result of a “bumed- 
out” pyelonephritis. The blood pressure 
21 months after operation was 98/60. 

Lower Urinary Tract Infection 

Acute pyuria due to dysentery bacilli 
has been reported by H. F. Dietnch^®^ 
and by E Neter These reports are 
unique since they are the first recorded 
cases of lower urinary tract infection 
resulting from infection with dysentery 
bacilli without an antecedent history of 
dysentery. There were no distinguishing 
clinical features from lower urinary tract 
infections due to other causes While 
recovery may be spontaneous, the infec- 
tion responds promptly to the admin- 
istration of ammonium mandelate It is 
pointed out that dysentery infections of 
the urinary tract may be of importance 
from the standpoint of public health 

Perinephric Abscess 

The employment of the lateral pyelo- 
gram as a diagnostic aid in perinephric 
abscess is suggested by J G Men- 
ville 10^ In making the pyelogram, the 
patient lies on the affected side, perpen- 
dicular to the x-ray film. The accuracy 
of the lateral pyelogram is dependent on 
the patient’s being entirely perpendicular 
to the film, for if the side of the patient 


away from the film is tilted back, the 
kidney nearest the film will normally cast 
a shadow anterior to the vertebral col- 
umn. Lateral pyelograms in 3 cases of 
perinephric abscess presented a uniform, 
anterior, arclike displacement of the 
kidney and ureter on the affected side. 
Postoperative lateral pyelograms in the 



Fig- 1 (Case 1) — A, a preoperative retro- 
grade pyelogram of a patient with a peri- 
nephric abscess, showing the enlarged left 
kidney, with a slight blunting of the lower 
calices and a compression of the upper calxx 
The spine shows a curxature, with the con- 
cavity to the left side B, a lateral pyelogram 
presenting a marked anterior displacement of 
the kidnej' and an elongated, regular, smooth 
arclike displacement of the ureter (Men\ille 
JAM \) 

same cases showed the kidneys and 
ureter to be in normal position with no 
evidence of anterior displacement. A lat- 
eral pyelogram in a very early case of 
perinephric abscess showed a minute 
anterior displacement of the kidney and 
ureter The author states that a similar 
displacement by other fluids is possible , 
he has seen sueh a condition following 
the e.xtra\,isation of urine from a trau- 
matic rupture of the kulne}' However, 
he states that in the absence of free fluid 
in the ruptured peritoneal space, he 
knows of no other condition that will 
produce a smooth, anterior archke de- 
formity of the kidney and ureter with 
the exception of an aneurism of the 
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abdominal aorta. The characteristic de- 
formities shown on the pyelogram of a 
patient with a perinephric abscess are 
illustrated in Fig. 1 and the postopera- 
tive return to normal is illustrated in 
Fig. 2. 



Fi^ 2 (Case 1) — A, a retrograde pyelo- 
gram made 4 months after operation, showing 
the pelvis and calices to ha\e returned to 
their normal size and shape The spine has 
also leturned to a normal straight line (Com- 
pare with figure lA ) B, a lateral p>elogram 
made 4 months after operation, showing the 
kidney and ureter to be in normal position 
(Compare with figure IB) (Menville J A 
M A ) 

Sarcoma of the Prostate 

Sarconui uf the prnstate is not c<.)ni- 
inon AcconlingtoP Kat/cn. If Cohen 
and ]\I .M Steiner^"’ who report the 
occurrence of such a tumor in a boy 2]^ 
years of age, there arc reports of 152 
authentic casts While persons of aiT^ 
age may be affected, the highest inci- 
dence appe.irs to be among the younger 
age groups Approximately 25 per cent 
of the cases have occurred during the 
first decade of life and 11 cases have 
been reported in infants under 1 year 
of age 

The diagnosis of prostatic sarcoma 
has rarely been made before operation 
or autopsy However, the authors point 
out that the diagnosis should not prove 


difficult m children if the possibility of 
the lesion is borne in mind. Urinary 
frequency, dysuria or acute retention of 
urine, with or without accompanying 
difficulty in defecation are indications 
for prompt examination of the prostate 
by rectal palpation. A swelling of the 
prostate in a child is almost always due 
to sarcoma ; the gland is usually smooth, 
regular and firm. Excretory urography 
is of distinct diagnostic value By means 
of the urogram there can be demon- 
strated elevation of the floor of the 
bladder due to the enlargement of the 
prostate and filling defects of the bladder 
if that organ is infiltrated by the tumor. 
There may also be demonstrated dis- 
placement or compression of the ureters 
and evidence of hydroureter and hydro- 
nephrosis. It is often difficult or impos- 
sible to perform cystoscopy because of 
obstruction of the posterior portion of 
the urethra Roentgenograms of the 
chest and of the bones may aid in estab- 
lishing a diagnosis if metastases have 
occurred. Differential diagnosis should 
exclude the possibility of prostatic ab- 
scess, prostatic cyst and extensive retro- 
peritoneal sarcoma involving the pelvis. 

The prognosis is poor To date there 
are no reported cures. Operative pro- 
cedures should be limited to relief of 
symptoms. Drainage of the bladder is 
often necessary and is best accomplished 
by suprapubic cystostomy. lafe may 
lie prolonged b\ the judicious use of 
radium and roentgen therapy. 

Vaginitis 

comparison of the efficiency of 
thee Jin, fever therapy, and sulfanila- 
mide in the treatment of gonorrheal 
vaginitis has been made by C. M. Bur- 
pee, M. Robinow and J. T. Leslie. 
The theelin was administered intramus- 
cularly in oil ; fever was produced by the 
intravenous inj'ection of typhoid vaccine 
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and in 5 cases by the Kettering hyper- 
therm ; and the sulfanilamide was admin- 
tered orally. 

Apparent cures following the intra- 
muscular injection of theelin in oil as 
the only form of treatment were ob- 
tained in 41 of 47 cases. In 5 of these 
there were recurrences. Five patients 
treated with theelin and tvith 1 per cent 
silver nitrate jelly were cured and did 
not have recurrences. 

Apparent cures following fever as the 
only method of treatment were obtained 
in 8 of 19 cases There was 1 recur- 
rence. In 6 of 7 patients treated wuth 
fever during theelin therapy apparent 
cures could be attributed to the fever. 

Apparent cures followed the oral ad- 
ministration of sulfanilamide as the only 
method of treatment in 11 of 22 cases 
One patient had a recurrence. Two pa- 
tients were cured by a combined treat- 
ment W'lth fever and sulfanilamide. One 
of these had a recurrence All cures due 
to sulfanilamide were obtained in less 
than 2 weeks Increase of the dose, 
prolongation of the treatment, and com- 
bination with fever therapy did not 
improxe the results The authors point 
out the need for further evaluation of 
treatment with fever and wath sulfanila- 
mide It IS pointed out that there is still 
some uncertainty about the possible 
dangers of treatment w'lth theelin These 
are stated to be (1 ) Development of 
secondary sexual characteristics, (2) a 
deleterious effect on the o\ary, and (3 j 
de\elopment of the upper genital tract, 
aiding the spread of the gonococcic infec- 
tion to the tubes and ovaries An advan- 
tage of both fever and sulfanilamide is 
the shorter time required for treatment. 
The apparent cures from the use of 
theelin were obtained on the average 
betw^een 20 and 50 days, w'hereas all 
cures with sulfanilamide were obtained 
in less than 2 weeks. The exact length 


of time over w'hich fever treatments were 
given is not stated. However, they do 
say that a “fair trial” consists of 2 or 
more fever treatments with resulting 
temperatures of 104° F. (40° C.) for 
at least 4 hours. It should, of course, be 
noted that in the authors’ experience the 
percentage of cures with theelin was 87 
per cent, wKereas following the use of 
fever and sulfanilamide only 42 per cent 
and 50 per cent, respectively, were cured. 

In estimating the dosages of the vari- 
ous estrogenic substances which are on 
the market, C Mazer and F. R. Schech- 
ter^^" advise that the rat unit be em- 
ployed The dose of estrogen should 
be sufficient to cornify the vaginal epi- 
thelium and to reduce the pVL of the 
vaginal secretions to a point below 6. 
They advise the continuation of treat- 
ment for 8 w’eeks, as a safeguard against 
the recurrence of the infection, even 
though there sltould be an earlier clin- 
ical and bacteriologic cure In their 
hands, hypodermic injections produced a 
clinical and bacteriologic cure in 78 of 
81 children with a 10 per cent incidence 
of recurrence W’ith vaginal suppositories 
of estrogen, they secured a clinical and 
bacteriologic cure m 33 of 34 cltildren 
witiiout any recurrence in 26 w'ho were 
observed for a relativelj* long time All 
treatment was ineffectne in 3 children 
who recei\ed as much as 1500 rat units 
dail}' fur a period of 8 weeks Such side 
effects as growth of pubic hair, uterine 
bleeding, and enlargement of the breasts 
were temporary and were more fre- 
quently encountered w’lth hypodermic 
than with local treatment with estrogen. 

The plan of 1 F 1 loberg and L F 
Reck'i*'^ for the treatment of gonorrheal 
\aginitis with sulfanilamide in ambula- 
tur}' children is as follows. 

1. First to Third Day — 1 grain per lb. 
( 142 mg per kg ) per day. 
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2. Fourth to Seventh Day — % grain 
per lb. (71 mg. per kg.) per day. 

(^) If the smear is positive at the end 
of the first week : 

3. Eighth to Tenth Day — 1 grain per 
Ib. (142 mg. per kg.) per day 

4. Eleventh to Fourteenth Day — % 
grain per lb. (71 mg per kg.) per day. 

(B) If the smear is negative at the end 
of the first week • 

5. Eighth to Fourteenth Day — Yo 
grain per lb. (71 mg. per kg ) per day. 

6. Fourteenth to Twenty-eighth Day — 
% grain per lb. (71 mg. per kg.) per day. 

7. If further medication is adminis- 
tered, the dosage is reduced to % grain 
or 14 grain per lb. (47 or 35 mg. per 
kg. ) per day. In all instances, the drug is 
given in divided doses during the day. 
Bicarbonate of soda is administered 
with each dose of sulfanilamide 


The authors report good results in 28 
cases, questionable results in 9, and fail- 
ure in 13. 

Observations on the treatment of gon- 
orrheal vaginitis with the Corbus-Ferry 
gonococcus filtrate are reported by L. E, 
Goldberg and K. Blanchard. Twenty- 
four children with gonorrheal vaginitis 
received varied dosages of the filtrate 
ranging from 0.0083 % cc. initially, to 
0.01 and 0.2 cc. at biweekly intervals 
over a period of 28 to 165 days. Of 18 
patients cured by the Corbus-Ferry gon- 
ococcus filtrate, 5 had recurrences. Thir- 
teen of the 24 patients in the series con- 
tinued without trace of the disease. It is 
the author’s impression that further ex- 
perimental work must be carefully car- 
ried out before the value of the gonococ- 
cus filtrate as a cure for gonorrheal infec- 
tion can be definitely determined. 


GERMAN MEASLES 

By Robert A. Lyon, M D 


\’irubes have been deinniistrated in 
cases of German measles In H Stem- 
maurer^i'^ by means of fluorescent ini- 
cioscopy Specimens were obtained from 
the nose and throat secretions and from 
the blood of 20 patients witli riiliella and 
virii.seb were pre.sent in evein instance 
In the blood, the \iriis occurred in a free 
state or was partial!} taken up by the 
leukocytes During the acute stages of 
the infection when the virus was most 
plentiful, the other bacteria in the nose 
and throat secretions disappeared almost 
comjiletely. The quantity of virus in- 
creased greatly on the first or second day 
before the appearance of the eruption, 
reached its peak on the day that the rash 
appeared and slowly diminished during 
the next 2 or 3 days. 

Indication that German measles is a 
virus disease was also found in the ex- 


periments of Y Hiro and S Tasaka 
The mucous secretions of the pharynx 
of 4 patients with German measles were 
diluted with physiologic saline solution 
and filtered to remove any bacteria. The 
filtrate was injected subcutaneously into 
16 children who had not had the disease 
previously total of 8 patients devel- 
oped typical forms of German measles 
and 2 had evidence of the infection but 
without the eruption The incubation 
periods varied from 7 to 17 days 

Two instances of arthritis occurring 
during the course of German measles 
have been noted by T. Schultxe The 
patients who were 21 and 25 years of 
age, contracted the illness during a mild 
epidemic of the disease. The arthritis 
developed about 72 hours after the onset 
of the illness and lasted for only a few 
days. 
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HEART DISEASE 
By Robert A. Lyon, M.D. 


Arrhythmias 

Repeated attacks of paroxysmal tachy- 
cardia in a girl of 8 years of age were re- 
lieved by the administration of mecbolyl 
by F. H. Wright .^^2 xhe tachycardia 
was nodal in origin and in the early years 
of her life she had recovered from the 
attacks in 2 to 14 days without any treat- 
ment. When mecholyl was injected hypo- 
dermically in doses of %2 to % grain 
(5 to 10 mg.), the paroxysms were ter- 
minated rapidly. The treatment pro- 
duces an asystole of the heart which must 
be observed carefully and if necessary 
can always be relieved by injections of 
atropine sulfate which restores the nor- 
mal contractions. Only 52 reports of 
paroxysmal tachycardia in children have 
appeared in the medical literature be- 
tween the years 1892 to 1935 Foci of 
irritation in the myocardium seem to dis- 
turb the normal cardiac cycle of contrac- 
tion The mecholyl checks the contrac- 
tions of the heart, after which the normal 
mechanism of excitation may be resumed. 
In adults, a dosage of about % grain 
(30 mg ) has been successful in inter- 
rupting the paroxj'sms and in restoring 
the normal rhythm 

The subject of cxfrasystolcs m chil- 
dren has been investigated by R A. Lyon 
and L W. Rauh The irregularity 
was noted clinically in 4 5 per cent of the 
group of 782 children attending cardiac 
clinics, in 1 to 2 per cent of large groups 
of school children, and in 0 6 per cent of 
more than 5000 newly born infants. 
Extrasystoles were not only more fre- 
quent in older children, especially m 
those of school age, but the irregularity 
was about twice as frequent in those who 
had organic heart disease (4.3 per cent) 
as in groups of normal children (2 2 per 


cent). Most of the extrasystoles were 
ventricular in origin and were not defi- 
nitely related to pulse rate or to the posi- 
tion of the patient. In a group of 42 chil- 
dren with extrasystoles who were fol- 
lowed for a period of 1 month to 10 
years, the extrasystoles were found to 
persist for more than 2 years in only 5 
children. There was no evidence, how- 
ever, that the irregularity caused any 
impairment of cardiac function or ad- 
versely influenced the child’s rate of 
growth and development. 

Chorea 

Doubt has been expressed recently as 
to the importance of chorea in causing 
cardiac disease. In a review of 105 chil- 
dren with chorea, S. J. Usher^i® found 
the incidence of cardiac involvement 
much less than in children with chorea 
and associated joint pains. A total num- 
ber of 56 children had chorea as the only 
symptom of the rheumatic syndrome and 
15 or 27 per cent of these developed 
heart disease. Seven of this group had 
had sore throats and respiratory symp- 
toms which may have been responsible 
for the carditis. In 49 children, chorea 
and arthritis had both occurred, and 
heart disease developed m 32, or 65 per 
cent, of this group. In the author’s ex- 
perience no patient with chorea devel- 
oped cardiac complications during periods 
of close observation unless there was a 
superimposed arthritic infection 

Mental changes occurring in patients 
with chorea have been described recently 
by D. Shaskan.il® Eight of his patients 
between the ages of 14 and 24 years had 
severe psychoses with symptoms of dis- 
turbed consciousness, emotional instabil- 
ity, hallucinations, increased or decreased 
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activitj and some interference with nor- 
mal thought processes A second group 
of 9 patients between the ages of 8 and 21 
years had mild mental disturbances char- 
acterized chiefly by emotional instability. 
A third group of 16 patients had no 
demonstrable mental changes except 
slight emotional instability. Fever ther- 
apy induced by injections of typhoid vac- 
cine had little or no beneficial action on 
the severely affected group but seemed 
to aid the patients with milder mental 
symptoms. 

Congenital Heart Disease 

The mental development of 22 children 
with congenital heart disease has been 
studied by M. Ross Various types of 
lesions were represented in this group 
but interventricular septal defects and 
patency of the ductus arteriosus were 
the most common In the entire group 
of 22 children, 2 had intelligence quo- 
tients below 50, and 7 had levels of 51 
to 70 which placed them in the moronic 
class. Only 4 had intelligence levels 
within normal ranges. The average in- 
telligence of these children with congeni- 
tal heart disease was lower than that of 
1000 clinic ]>atients with other diseases 
Although the test groui) was too small 
to gne results of statistical significance, 
the author was inclined to believe that 
congenital heart disease was another 
physical defect which might be searched 
for in studies which attempt to correlate 
mental deficiency with impaired health 

In a review of coarctation oj the aorta, 
G Eisenberg ^ ^ found that 15 reports of 
such lesions m children had appeared in 
the medical literature. He added the re- 
ports of 3 children, 2%, 3, and 9 years of 
age respectively, whom he had observed 
As a rule, no subjective symptoms were 
present and physical examination of the 
heart did not indicate any abnormality. 
The erosion of the ribs and the tortuous 


vessels of the chest did not usually ap- 
pear in early life and the electrocardio- 
grams were generally normal. The most 
constant finding of diagnostic importance 
was the absence of pulsation in the femo- 
ral arteries. Other evidence of the dis- 
ease in children was the higher blood 
pressure in the arms than in the legs and 
sometimes a coldness of the lower ex- 
tremities. One of his patients, who was 
5 years of age, complained of pain in the 
legs after walking short distances and 
discomfort beneath the ribs on the left 
side. A soft systolic murmur was noted 
at the cardiac apex and there were ven- 
tricular extrasystoles. The systolic blood 
pressure in the arms was 140 to 154 with 
no readings obtainable in the legs. 

A case of double aortic arch has been 
described by I. J. Wolman^^*' and 6 
other reports occurring in the literature 
were summarized A’^ery few characteris- 
tic symptoms occurred during life which 
made the antemortem diagnosis possible, 
e.xcept stridor and cough with an aggra- 
vation of these symptoms during swal- 
lowing, due to the constriction of the 
esophagus by the large vessels Alalnu- 
tntion and retraction of tlie head some- 
times occurred It was thought possible 
tliat a diagnosis might be made with 
fluoroscopy, and that surgical treatment 
might be instituted to relieve the .svni]!- 
toms. 

Ligation of a patent ductus arteriosus 
was accomplished successfully by R E 
Gross and J P Hubbard.^”*-' The pa- 
tient was a girl 7 years of age who had 
developed some cardiac hypertrophy and 
had a diastolic blood pressure of 38 mm 
of mercury as an average After ligation 
of the ductus, the diastolic pressure rose 
to 80 Justification for such an operation 
was the removal of the extra load on the 
heart caused by the shunting of blood, 
and the possible prevention of subacute 
bacterial endocarditis which occurs fre- 
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quently as a complication of congenital 
malformations of the heart 

Rheumatic Fever 

Etiology — In a review of the climatic 
distribution of acute rheumatic fever, 
C. A. Mills has found that this dis- 
ease, like the infections of the respiratory 
tract, is most frequent in the storm areas 
of the Temperate Zone The highest death 
rates from this disease in the United 
States have occurred along the north 
Atlantic seaboard, in the Great Lakes 
district, and the western mountain re- 
gion These territories seem to be espe- 
cially subject to storms and great fluctua- 
tions of temperature, humidity, and air 
pressure In contrast, the areas in which 
rheumatic fever is least common are 
some of the southern States and espe- 
cially the southwestern States, such as 
New Mexico, Arizona, and Southern 
California, where temperatures are higher 
and storm changes least frequent The 
author recommended migration to the 
southwestern States for periods of \ears 
as the best treatment of rheumatic fever 
in children 

The familial incidence of rheumatic 
fever has been investigated by R. L 
Gauld, A Ciocco and F. E M Read 
Medical histories were obtained from the 
families of 96 children with rheumatic 
fever and 33 other children attending a 
tuberculosis clinic Rheumatic fe\er was 
found to have occurred m 1 or both par- 
ents of 44.8 per cent of the group of 
children wdth that disease as compared 
wdth an incidence of 12 1 per cent in 
parents of the control senes. 

When the total number of children of 
the grandparents w'as classified in re- 
gard to the occurrence of the disease in 
tlieir offspring, it w’as found that rheu- 
matic fever occurred in much higher per- 
centages wdien 1 or both parents had 
had the infection than when neither had 


been affected. The mothers who had 
rheumatic fever had about twice as many 
girls as boys with the disease, and mater- 
nal aunts and uncles had rheumatic fever 
much more frequently than those of the 
paternal side of the family. These fam- 
ily tendencies suggested some hereditary 
predisposition towards rheumatic fever, 
although the possibility of infection and 
exposure as etiologic factors could not 
be excluded. 

The relationship between streptococcal 
infections and rises in specific antibodies 
has been demonstrated by A. F. Coburn 
and R. H. Pauli. The antistreptolysin 
titer of the blood of rheumatic patients 
has been shown to rise with the occur- 
rence of streptococcal sore throats for a 
period of about 3 w’eeks and then decline 
rapidly unless the rheumatic infection 
continued to be active In a senes of 16 
rheumatic patients, other antibodies (anti 
M precipitms ) developed in a manner 
similar to the antistreptolysin In a series 
of patients with other forms of strepto- 
coccal infection than rheumatic fever, the 
specific antistreptococcal lysins occurred 
for about 3 weeks unless other complica- 
tions developed, in which case the titers 
increased as long as the complication 
persisted but w^ere slower m reaching 
the maximum. Similar responses could 
be produced experimentally in animals 
with streptococcal infections but nut with 
other types of infections. 

The occurrence of strcpfucoccal anti- 
fibnnolysin in patients with acute rheu- 
matic fever has been studied by C B 
Perry.^-”^ In a senes of 44 patients who 
had 57 attacks of rheumatic fever, anti- 
fibrinolysins were detected m 45 in- 
stances but the clinical course of the 
patients of the 2 groups w'as not diff erent 
m any respect In a group of 6 patients 
wuth chorea, the antibodies were found m 
only 1 case In a third group of 15 
patients w ith chronic rheumatic heart 
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disease who developed hemolytic strep- 
tococcal sore throats without any recur- 
rences of their rheumatic infections, the 
antifibrinolysins were detected in only 
2 instances. Five of this series had had 
some increase in their pulse rates. 

In a fourth series of 10 children with 
carditis who had developed hemolytic 
streptococcal sore throats, followed by 
definite rheumatic relapses, 6 had anti- 
fibrinolysins and 4 had none. The exac- 
erbations of the latter 4 patients were 
much milder than those of the 6 other 
patients. The author concluded that the 
presence of streptococcal antifibrinolysins 
could not be definitely related to the 
acute rheumatic process itself, since they 
occurred in about as many normal pa- 
tients who had streptococcal infections as 
m those with acute rheumatic fever. 
There was no definite correlation be- 
tween the duration or severity of attacks 
and the presence and persistence of the 
antifibrinolysins 

Pathological Changes — Variations 
in the cholesterol content of the blood of 
rheumatic fever patients have been ob- 
hcrved by F Af. Offenkraiitz Since 
the amount of cholesterol m the blood of 
normal patients vanes considerably, it 
was difficult to determine any standard 
figures which could be considered as nor- 
mal for an entire group Of greater im- 
portance was the determination of the 
fluctuation of the cholesterol at different 
times m the same patient. During at- 
tacks of acute rheumatic fever, children 
had a diminution of cholesterol levels in 
the blood, most marked at the time of a 
severe attack or immediately preceding 
death. The total fall m values was mostly 
due to a decrease of the ester cholesterol 
fraction so that the relative percentage 
of free cholesterol was often elevated. In 
patients with chronic passive congestion 
in which the liver was involved, the 
flareup of a rheumatic infection usually 


resulted in an increase in both the ester 
and the free cholesterol. High cholesterol 
levels which persisted in spite of disease 
were noted in a small group of over- 
weight patients. This group was com- 
posed of good-natured extroverted types 
of individuals and the author was inter- 
ested in speculating that certain psycho- 
genic factors might influence cholesterol 
levels. In the majority of children, the 
tendency of the ester fraction to decrease 
in amount, leaving the free cholesterol 
relatively increased, was thought to have 
been a result of an increase of work on 
the part of the body This activity broke 
down certain tissue elements which were 
consumed or excreted; a mechanism of 
body defense against disease which may 
be controlled by the endocrine or the 
reticuloendothelial system 

The course of the anemia of rheumatic 
fever has been studied by J. P. Hub- 
bard and M H. McKee a series of 
17 patients between the ages of 5 and 16 
\ears who had exacerbations of rheu- 
matic fever and severe forms of heart 
disease w^ere studied over long periods 
of hospitalization. An anemia developed 
m every patient during the time of the 
acute manifestations of the rheumatic 
fever and improvement in the blood W'as 
noted during convalescence During the 
acute stages of infection, the color index 
was generally low but there were no 
cliaracteristic changes in the size of the 
erythrocytes. 

Measurements of the serum bilirubin 
did not show any definite variation from 
normal values during the active stage of 
infection, but the amounts of urobilino- 
gen excreted in the urine were larger 
than normal. Whether this was the re- 
sult of rapid blood cell destruction or of 
liver damage could not be determined. 
Reticulocyte counts indicated that the 
activity of the bone marrow was de- 
pressed during the acute stages of the 



HEART DISEASE 


563 


disease but many new erythrocytes were 
produced during the convalescence. Since 
the anemia developed so rapidly during 
the acute stages of exacerbation, there 
seemed to be a destruction of red blood 
cells as well as a depression of bone mar- 
row activity. It was the conclusion of 
the authors that the presence of an ane- 
mia in a rheumatic fever patient might 
be another indication that the disease was 
still in an active stage. 

Anemia in rheumatic infections has 
been found by G. Gezelius^^" to follow 
very closely the increase in sedimentation 
rate. In a series of 31 children, the ane- 
mia and the increased sedimentation 
rates were greatest in cases in which the 
rheumatic infection was most severe. In 
some instances the hemoglobin was re- 
duced in greater proportion than the 
number of red cells but in severe infec- 
tions both the hemoglobin and red cell 
counts were depressed. The administra- 
tion of reduced iron did not seem to have 
any effect on raising the levels of hemo- 
globin or in decreasing the sedimentation 
rate Only when the infection subsided 
did both of these determinations return 
to normal The authors advocated rou- 
tine hemoglobin determinations to cor- 
roborate the information obtained from 
sedimentation rates in regard to the 
status of rheumatic infections 

Diagnosis — The relationship between 
grounng pains and rheumatic fever in 
children and adolescents has been re- 
viewed by J C. Hawksley In a group 
of 115 children ha^^ng symptoms of 
growing pains, 85 per cent had muscle 
tenderness, usually in the calf of the leg, 
behind the knee, and less frequently in 
the back, shoulder, arm, and the instep 
of the foot. The joints themselves were 
not painful, swollen, or red. Very fre- 
quently the cause of such pain seemed to 
be flat feet, knock-knees, scoliosis or 
poor posture, and adequate orthopedic 


treatment usually relieved the symptoms. 
A large number of such patients also had 
other vague complaints. Some had chronic 
catarrhal inflammation of the nose and 
throat, others had vasomotor disturb- 
ances, or were emotionally unstable. The 
blood counts, sedimentation rates, and 
electrocardiograms of such children were 
usually normal. 

Frequent observation of these children 
did not reveal any illness such as sore 
throat or respiratory infection preceding 
the occurrence of the growing pains, and 
heart disease rarely developed. Non- 
specific growing pains occurred in about 
one-third of a group of 505 children be- 
tween the ages of 4 and 14 years, in a 
London institution, and more frequently 
in some other groups in other localities 
It was the conclusion of the author that 
growing pains, as defined above, com- 
prise a clinical entity and must be dif- 
ferentiated from the joint manifestations 
of true rheumatic fever. There was no 
evidence that any relationship existed 
between the 2 conditions. 

A differentiation between growing 
pains and true rheumatic fever has been 
made by M J Shapiro.^^® Such a dis- 
tinction was of prognostic value, since 
carditis rarely developed in children who 
have growing pains only Of a series of 
100 children with rheumatic heart dis- 
ease, 84 per cent had histories of acute 
polyarthritis, chorea, or both, and the 
remaining 16 per cent had no history of 
either s\ mptom. On further questioning 
of the parents of 16 children, a history 
of subacute rheumatic joint pains was 
obtained m 10 instances 

Children with atypical pains, or grow- 
ing pains were usually well nourished; 
localized the pain in the muscles of the 
lower extremities as a rule ; complained 
mostly at night, and were free from 
symptoms in the morning; and found 
relief in treatment with warm applica- 
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tions or massage. These pains did not 
occur more frequently in winter than in 
summer and were not accompanied by 
epistaxis, skin rashes, fever, elevations 
in leukocyte counts or sedimentation 
rates, as in the case of true rheumatic 
arthritis. 

Graphic records of the heart sounds 
of 105 normal children of various ages 
from 5 to 17 have been studied by M. H. 
McKee. A splitting of the first or 
second heart sound occurred in 63 per 
cent of the cases. The split first sounds 
were noted most frequently at the apex 
and the split second sounds were clear- 
est at the pulmonic area. Third heart 
sounds were audible with a stethoscope 
in only 6 cases but the graphic sound 
records indicated that they were present 
in 66 per cent of the series, usually Oil 
to 0 15 seconds after the beginning of 
the second sound In 94 per cent of the 
group, a slight vibration occurred shortly 
before the first sound and this was inter- 
preted to be auricular in origin In the 
auscultation of the heart of this group 
of children, apical murmurs of little sig- 
nificance were noted in 5 of the 105 chil- 
dren The graphic sound records, how- 
e\cr, produced e\idence of apical systolic 
sounds in 00 per cent of the entire group 
\h) diast(;hc murmurs were noted It was 
the conclusion of the author that the 
splitting of the first and second heart 
sounds and the presence of a third heart 
sound had no patliological significance, 
and that very soft murmurs W'hich can 
barely be heard at the apex proliably 
have no significance 

Sound records of children with rheu- 
matic fever were then compared wnth the 
records of normal children by M H. 
AIcKee The children with possible 
or potential heart disease who had had 
attacks of rheumatic fever but had no 
evidence of cardiac disease showed the 
same type of sound records as did the 


normal children. No diastolic murmurs 
occurred in this series. In 35 children 
wdth mitral insufficiency with a readily 
audible murmur at the apex which was 
blowing in quality, the sound tracings 
were very similar to the normal group 
except that the murmurs were higher in 
pitch and there was a tendency for the 
accentuation of the second sound. Thir- 
teen of this group had audible diastolic 
murmurs with the stethoscope but the 
graphic records showed that 30 children 
had diastolic murmurs following the 
third heart sound The patients with 
mitral insufficiency and stenosis fre- 
quently had greatly accentuated second 
heart sounds at the pulmonic area and 
the systolic murmurs w^re general!} 
much greater m intensity than did the 
normal children The sound tracings of 
the diastolic murmurs varied consider- 
ably, but some of them were more in- 
tense than either the first or the second 
sounds and lasted throughout diastole 
The characteristic murmur was a sound 
noted at the beginning of the third heart 
^ound and continuing for a variable 
period of time throughout diastole There 
was always a soundless interval between 
the second and third sounds The graphic 
records of the sounds of the hearts of 
children w^ith active carditis occasionally 
show^ed a decrease or an absence of sinus 
arrh}thmia, an increase m the length and 
intensity of murmurs, and occasionall} 
the appearance of new murmurs The 
amplitude of the first sounds occasion- 
ally decreased and diastolic murmurs 
displaced the third heart sound It w^as 
concluded by the authors that the fre- 
quent sound record of patients with heart 
disease w^ould indicate somewhat the 
progress of the heart condition, especial!} 
with respect to the length and intensit} 
of the diastolic murmurs 

Skin Lesions — Two patients with 
erythema annulare associated with acute 
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rheumatic fever have been described by 
H. Abramson and A. M. Tunick.^32 
1 patient, the lesion occurred at the 
onset of the disease and persisted for 2 
weeks ; in the second patient, the derma- 
titis developed before the onset of the 
joint pains and lasted for a week. In 
these 2 instances the duration and per- 
sistence of the erythema annulare seemed 
to be a manifestation of a severe rheu- 
matic infection although it is generally 
stated that such skin manifestations are 
unrelated to the severity of the rheu- 
matic disease The authors believed that 
this type of skin lesion occurred with 
other types of infection than rheumatic 
fever and therefore it must not always be 
considered as a specific manifestation of 
that disease. 

Treatment — The effect of the re- 
moval of tonsils and adenoids in 
patients with rheumatic fever has been 
reviewed by W". B Allan and J W. 
Baylor^''*-^ in a series of 108 patients fol- 
lowed for a period of 1 to 23 years. Re- 
currences of rheumatic infections occurred 
in 43 5 per cent of patients and carditis 
m 47 1 per cent, which were lower rates 
than occurred in the community as a 
whole Among 47 patients who had had 
rheumatic attacks but no cardiac lesions 
before tonsillectomy, only 6 developed 
heart disease in later years after the 
operation and it was concluded that the 
evidence in favor of removal of tonsils 
and adenoids in rheumatic patients was 
sufficiently great to recomend the proce- 
dure 

Operations such as the removal of ton- 
sils and adenoids are a greater risk in 
children w'ith active rheumatic infections 
than in normal patients. H L. Bacal 
and R. R Struthers^^"* have observed 
the effect of such operations on the sedi- 
mentation rates of 100 children with 
rheumatic fever of various forms and 
stages. Comparisons were made with the 


results in 50 other normal children. As 
a rule, operation upon rheumatic patients 
caused more frequent rises in sedimenta- 
tion rates, greater losses of weight, more 
frequent postoperative hemorrhages, and 
more protracted periods of recovery than 
upon normal children. Occasionally, the 
slight elevation of sedimentation rates of 
children who had no other manifestation 
of activity of rheumatic disease over a 
long period of time, dropped rapidly to 
normal after the operation. This bene- 
ficial reaction probably resulted from the 
removal of tonsils which had been foci of 
infection. 

Some of the methods of treatment of 
rheumatic heart disease have been re- 
viewed by H. B. Taussig. She advo- 
cated the use of salicylates in doses of 1 
grain per pound (140 mg. per kg.) of 
body weight. When the dosage per 24 
hours is greater than 30 grains (2 Gm.), 
alkali, such as sodium bicarbonate or 
potassium citrate, should be added in 
equal amounts to counteract the symp- 
toms of acidosis. Magnesium carbo- 
nate has been found to be of value in 
enhancing the beneficial effects of the 
salicylate treatment For abdominal pain 
associated with rheumatic fever, pyra- 
midon may be found to be effective. 
Rest in bed is always the most impor- 
tant form of treatment during the active 
stages of rheumatic fever The activity 
of the infection must be determined by 
the temperature of the patient and by 
laboratory tests, especially the sedimen- 
tation rate. Regardless of the time re- 
quired for the rheumatic infection to sub- 
side the child should be kept in bed 
throughout this period of time 

Cardiac failure rarely occurs as the 
result of chronic heart damage, but is 
due to the active rheumatic process 
Hearts which have been damaged pre- 
viously and show evidence of enlarge- 
ment are less apt to withstand subse- 
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quent infection but it is the infection 
itself which causes the final failure of 
the circulatory system. Digitalis is valu- 
able during the chronic stages of rheu- 
matic heart disease and especially when 
there is cardiac enlargement, chronic 
congestive failure or auricular fibrilla- 
tion over long periods of time, but dur- 
ing the acute stages of rheumatic fever it 
is questionable whether digitalis has any 
beneficial effect. 

A search for some substance in the 
blood of rheumatic fever patients which 
might activate or combat the disease has 
been made by M. Friedman, R. Klein 
and P Rosenblum Blood samples 
withdrawn from patients during the acute 
phases of their rheumatic attacks were 
passed through Berkefeld filters and in- 
jected back into the same patients Slight 
exacerbations of the disease seemed to 
occur 3 to 11 days after the injection 
\Mien the serum was administered to 
other patients who were convalescing 
from the infection no results were ob- 
tained The blood of convalescent rheu- 
matic patients was then administered to 
4 individuals who were sutferinjj from 
acute attacks of the illness and nu bene- 
ficial reactions occurrerl Xltlioiigh 30 
to 140 cc ot coin alest enl serum were 
injected intravenously, no evidence of 
clinK.il imjirov enient in this group of 4 
individuals could be detected 

Quinidine has been administered to 
12 children with heart disease, in doses 
approximately the same as for adults, 
b\ C R Messelofi Ten children 
between the a^es of 8 and 14 years with 
rheumatic heart disease received 9 grains 
(0 58 Gm ) daily as an initial dose and 
then increasing amounts up to 45 grains 
(3 Gm.) a day There were no systemic 
symptoms of a toxic nature. The earliest 
electrocardiographic changes consisted of 
a decrease in the amplitude of the T 
waves in all leads. When the dosage had 


mounted to 30 grains (2 Gm.) a day, 
there were occasionally some increase in 
width of the QRS waves and a prolonga- 
tion of the A-V conduction time. In 1 
child with auricular premature contrac- 
tions, 30 grains (2 Gm.) daily of the 
drug succeeded in abolishing the irregu- 
larity. In another child with a bundle 
branch block, probably the result of a 
congenital defect of the interventricular 
septum, quinidine, in doses of 20 to 30 
grains (1.3 to 2 Gm.) daily, prolonged 
the QRS interval but did not affect the 
PR interval or T waves. The author 
concluded that quinidine might be em- 
ployed in children as in adults without 
harmful results 

Sulfanilamide has been used to pre- 
vent recurrent attacks of rheumatic fever 
by C B Thomas and R France. A 
group of 30 individuals, between the 
ages of 14 and 36 years, received 15 to 
20 grams (1 to 13 Gm ) of the drug 
each dav in 3 divided doses Thirtv 
other patients who were observed dur- 
ing tile same period of 7 months, served 
as a control group Those who received 
sulfanilamide were free from major at- 
tacks of the disease throughout the entire 
jieriod of time, and only 2 had minor 
attacks, while 4 of the control group had 
major attacks, and 2 had minor attacks 
ot rheumatic fever Beta hemolytic strep- 
tococci were absent from the throats of 
the treated patients and 4 of the control 
series had such streptococcic infections 
during the period of observation 

-Sulfanilamide seemed to have some 
prophylactic value m the prevention of 
rheumatic attacks in a group of children 
treated by A. F. Coburn and L V 
kToore When the drug was admin- 
istered to a series of rheumatic patients 
w'ho had developed sore throats, the 
occurrence of exacerbations of the rheu- 
matic fever was not prevented, but when 
the sulfanilamide was given to such pa- 



INFANT FEEDING 


567 


tients before the development of strepto- 
coccal reinfections, the number of exacer- 
bations seemed to be greatly reduced as 
compared with a control series. Thirty 
grains (2 Gm.) of the drug were ad- 
ministered daily through the winter 
months without any reactions or ill effects 
from the therapy. All but 1 of a series of 
80 rheumatic patients lived through a 
winter season without any streptococcal 
infections or exacerbations of their rheu- 
matic fever. 

Systolic Murmurs 

Observations of apical systolic mur- 
murs of 33 children over a period of 10 
years or more have been made by L. G. 
Steuer and M. H. Fineberg.i^o During 
this period of time 7 had developed mitral 
stenosis, 1 an aortic insufficiency and 1 
a combined mitral and aortic lesion. This 
total of 9 patients constituted 27 per cent 
of the group who were followed. Twenty 
of the 33 patients, or 61 per cent, still 
had systolic murmurs at the apex and 
nothing more The remaining 4 patients, 
or 12 per cent, had lost their murmurs 
entirely. These figures corresponded 
very closely to those noted m a group 
of 100 patients who had been followed 
for 6 years or more, the results of which 
had been reported previously. Mitral 
stenosis usually developed within 1 to 9 
years after the discovery of the original 
murmur There was some indication 
that high blood pressures developed 
more frequently and at earlier ages in 
children who had apical systolic mur- 


murs than in normal children, but the 
number of the author’s observations was 
too small to prove the point. 

The subsequent course of systolic 
murmurs of 102 children has been fol- 
lowed by M. J. Shapiro.i'^i The chil- 
dren varied in age from 5 to 15 years 
when first examined and they were ob- 
served for periods of 2 to 12 years. Dur- 
ing this time 76 of the group retained 
systolic murmurs without any change in 
their characteristics. In 17 children the 
murmur had disappeared. In the re- 
maining 9 children the diagnosis of con- 
genital heart disease was made in 3 
instances, rheumatic heart disease with 
aortic insufficiency in 1, and possible 
early hypertension in 5. Among the 
children who developed organic disease 
or possible hypertension, the intensity of 
the systolic murmur had increased and 
was transmitted towards the axilla and 
the back. The intensity of the murmur 
and the area of audibility were valuable 
aids in deciding whether or not organic 
heart disease was present. On the con- 
trary the soft systolic murmur which was 
located close to the apex and did not 
replace the first sound seemed to be of 
less consequence and probably did not 
represent organic disease. Roentgeno- 
grams and fluoroscopic examinations of 
these patients were of considerable aid 
in detecting enlargement of the heart 
suggestive of the presence of organic 
lesions, but electrocardiograms were of 
little value in making an accurate diag- 
nosis of the borderline cases. 


INFANT FEEDING 
By Waldo E. Nelson 

Metabolic studies in infants by S Z. employed in infant feeding, containing 
Levine, M. A. Wheatley, T. H Me- approximately 120 Calories, from 4 to 5 
Eachern, H. H Gordon and E Mar- Gm. of protein and 160 Gm. of fluid 
ples^^^ indicate that the customary diet per kilogram of body weight are ade- 
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quate to ensure the deposition within the 
body of organic materials and water 
which qualitatively approximate the 
chemical composition of infantile tissue 
and which quantitatively fulfill the re- 
quirements for satisfactory growth 

Breast Milk 

A method for the administration of 
complementary feeding to a nursing in- 
fant without removing him from the 
breast has been described by A. E. Rus- 
sell and T. McKeown.^^® The method 
is designed to supplement breast feeding 
during the periods of temporary failure 
or inadequacy of lactation without re- 
moving the sucking stimulus. The 
authors cite several instances in which 
by this method they have been successful 
in reinstating lactation. 

Their method is as follows A number 
2 or 3 rubber catheter is attached to a 
glass tube which passes through a rubber 
stopper at the teat end of an ordinary 
4 oz. boat-shaped feeding bottle which 
is encased m a flannel cover and pinned 
to the mother’s dress at shoulder level. 
The infant is weighed and put to the 
brea>t and allowed to suck until the 
breast is empty or as long as he will do 
so peacefully. As soon as there is evi- 
dence of refusal, which may be imme- 
diatel) if the breast is empty, the cathe- 
ter is pushed gently into his mouth, care 
being taken to m.dse sure that it passes 
between his gums with the nipple. The 
infant does not appear to be aware of the 
catheter and sucks vigorously as soon as 
milk flows into his mouth. The rate of 
flow is controlled by the valve at the top 
of the bottle and by pressure of the 
mother’s finger on the catheter. Finally 
the breast should be emptied by manual 
expression and the expressed milk set 
aside for the next complementary feed- 
ing. 


Evaporated Milk 

In view of an impression that babies 
fed irradiated evaporated milk were 
more likely to develop diarrhea than 
were infants fed nonirradiated milk, 
C. G. Grulee, H. N. Sanford and M. 
Lewison^^^ have made a comparative 
study of the effect of these 2 foods on 
2 different groups of infants over a pe- 
riod of 2 years. The group fed the 
nonirradiated evaporated milk was given 
viosterol as an antirachitic agent. 

The average number of stools was 
practically the same for each group (2.0 
per day for the irradiated milk group 
and 2 3 per day for the nonirradiated 
milk). In certain of the babies in both 
groups, there was a tendency occasion- 
ally to have more than 3 stools per 
day. This tendency occurred oftener in 
younger infants. It was slightly more 
marked during the first week in the non- 
irradiated milk group and during the 
later months m the irradiated milk 
group. 

The average gain per month was the 
same in both groups (1.3 lb. per month). 
None of the infants in the group given 
irradiated evaporated milk showed any 
signs of rickets either clinically or roent- 
genographically. Four infants in the 
grou]» given nonirradiated evaporated 
milk and viosterol showed slight signs of 
clinical rickets, but of these only one 
showed signs of rickets by roentgeno- 
gram 

Soft Curd Milk 

Laboratory tests by F. J. Reithel and 
I A. Manville^^® indicate that the addi- 
tion of dehydrated apple to milk results 
in a lowering of the and the produc- 
tion of a soft curd. When dehydrated 
apple was added to a cow’s milk formula, 
the initial of the formula was re- 
duced from 6.5 to 5.7. Reduction in the 
buffer value of this cow’s milk-apple 
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formula by the addition of lactic acid was 
less effective than it was in a cow’s milk 
formula without the addition of apple 
powder. With hydrochloric acid, how- 
ever, the addition of apple distinctly 
lowered the />H throughout the entire 
range studied. In other words, when 
apple was added to the milk formula, not 
only was the initial pYi lower, but less 
hydrochloric acid was needed to bring 
the down to a given point. The 
authors advise the addition of dehydrated 
apple to milk formula up to 4 to 5 per 
cent in infant feeding when cow’s milk 
is digested with difficulty. 

Banana 

J. D. Craig^'^® has fed ripe banana 
as the first solid food for infants 6 weeks 
of age and older as a routine practice 
in the New York Foundling Hospital 
during the last 7 years. He believes that 
the banana’s digestibility makes it an 
ideal first food to offer infants to accus- 
tom them to solid foods. When given 
with cod liver oil, it increases the ease 
of administering the oil to small infants. 
He also recommends mashed, ripe ba- 
nana as the first solid food for infants 
who are recovering from diarrheal dis- 
orders. 

Transmission of Drugs in Breast 
Milk 

Barbiturates — Further studies on the 
transmission of drugs through breast 
milk are reported by R. M. Tyson, E. A 
Shrader and H. H. Perlman.^^^ Bar- 
biturates when administered to a lactat- 
ing mother are transmitted by breast 
milk, as shown by chemical analysis. 
Analyses of individual specimens of milk 
after administration of barbiturates in 
V 2 grain (30 mg ) doses at stated inter- 
vals, although amounting in the aggre- 
gate to 2 grams (130 mg 1 per day, do 


not show as high a percentage of posi- 
tive reactions as do similar specimens 
after the administration of 1^4 grains 
(94 mg.) at bedtime. Thus, concen- 
trated doses seem to have more effect 
on transmission than do accumulative 
ones. In only 2 of the 41 cases was 
there any clinical evidence of effect of 
the barbiturates in the infant. 

Bromides — Their data, both chemical 
and clinical, also indicate that sodium 
bromide is transmitted through breast 
milk in sufficient quantities to produce 
an effect upon the nursling. In 37 of 38 
specimens of milk analyzed there were 
positive tests for bromides. Clinical evi- 
dence of transmission was manifested in 
the infant to a marked extent in 4 cases, 
although in every case there was a 
marked diminution in the irritability of 
the child as well as of the mother. The 
amount of sodium bromide administered 
to the mother was equivalent to 15 grains 
( 1 Gm. ) every 4 hours 

Sulfanilamide — According to the ob- 
servations of H. L Stewart, Jr., and 
J P. Pratt,!'*® free sulfanilamide is ex- 
creted in human breast milk in concen- 
trations closely corresponding to the 
values present in the blood stream. 
When oral administration of sulfanila- 
mide is discontinued, the concentration 
in the milk falls rapidly. Babies fed 
entirely on breast milk did not show 
clinical evidence of toxic manifestations 
when sulfanilamide was present in the 
breast milk in concentrations of ‘‘■j,, 
gram per 3% oz (7 mg per 100 cc ) 
Traces of the drug were present in the 
blood of the babv The urine of these 
babies contained amounts varying from 
to ]'>- grain per 3% oz (1 to 2 6 
mg per 100 cc.) during a 24-hour 
period It IS stated that a nursing baby 
cannot obtain an adequate therapeutic 
dose through the milk of a mother 
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receiving an average clinical dose. Sul- following the oral administration of 5 
fanilamide was also present in the cord grains (0.3 Gm.) of the drug every 4 
blood and amniotic fluid of 6 women hours throughout labor. 


JUVENILE DELINQUENCY 

By Robert A. Lyon, M.D. 


A survey of the behavior of delinquent 
girls who had been discharged or pa- 
roled from an Iowa State Institution was 
conducted by M. Skodak.^^® The ma- 
jority of these girls had been committed 
to institutional care because of some sex- 
ual delinquency. Their ages varied from 
10 to 18 years with a median age of 
16 years at the time of entering the insti- 
tution and 69 per cent had lived pre- 
viously in cities with populations of 8000 
or more. Only 15 per cent came from 
villages or rural communities of less than 
2000 inhabitants The social-economic 
levels and intelligence quotients were 
below averages of the general population, 
and at least 69 per cent had come from 
broken homes. 

total number of 103 girls w.is se- 
lected as a samjile fur study and two-thirds 
ur more of this group had been returned 
to the institution after the first jiarole 
About 39 iier cent of the group were 
discharged because of marriage while on 
parole and 37 per cent were discharged 
because they had reached the legal <ige of 
m<iturity The girls who married tended 
to be of low'er average intelligence, had 
as a rule been committed to the institu- 
tion at earlier ages ; and had therefore 
spent more time there than the other 
girls. 

Of the entire group of 103 girls, 68 
per cent were found to have made satis- 
factory adjustments in society, 20 per 
cent had adjusted poorly and the re- 
mainder could not be followed. The fac- 
tors which seemed to be correlated 


with success after leaving the insti- 
tution were the early age of admis- 
sion and discharge, and the smallest 
amount of previous institutional expe- 
rience. Girls with lower levels of intel- 
ligence did better as a group than those 
of higher levels The patients who had 
made the poorest records after leaving 
the institution frequently had had broken 
homes which had necessitated the insti- 
tutionalization of other members of the 
family. 

It was concluded by the author that 
such results as the above can only indi- 
cate general trends and that the appli- 
calum of treatment to any delinquent girl 
requires individual care and study. 

A report of the recent trends in the 
treatment of juvenile delinquency m Ger- 
m<my has been made by O. Kirchhei- 
mer.^'’‘* There seems to have been a 
recent increase in crime among young 
juveniles The figures from a typical 
city (Hamburg), indicated that the inci- 
dence had more than doubled in children 
of <iges of 14 and 15 years, in the year 
1936 as compared with the year 1931 
There was a slight decrease in the num- 
ber of children 17 years of age. Increases 
occurred especially in such crimes as 
larceny and sex offenses which were 
thought to have been influenced by poor 
housing conditions, and crowding in 
labor projects and camps. Emphasis in 
treatment has been of a disciplinary na- 
ture and even the physical activities of 
the children have been strictly supervised 
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with a decrease in the amount of time 
allotted to voluntary sports and recrea- 
tion. Handicrafts of an educational na- 
ture have been sacrificed to the teaching 


of traditional prison trades. In the new 
bureaucratic type of government, little 
attention has been given to new methods 
of treatment of the juvenile offenders. 


MEASLES 

By Robert A. Lyon, M.D. 


Complications — A fatal case of mor- 
billi bullosi in a l7-year-oId girl was 
observed by E. James and A. A. Miller. 
This was the first instance of such a 
complication of measles occurring in a 
series of more than 2500 patients with 
the disease. 

A senes of 14 children with encepha- 
litis following measles has been reported 
by M. G. Peterman and M J. Fox.^^^ 
A previous report of 13 patients of an 
earlier epidemic of measles had been 
made by the authors and the symptoms 
and characteristics of the total number 
of 27 patients have been summarized All 
Imt 1 of the children were less than 10 
\ears of age and the symptoms of en- 
cephalitis which usually appeared about 
4 days after the appearance of the rash, 
consisted of drowsiness or coma and 
convulsions. The pupils were generally 
dilated, the reflexes exaggerated, the ex- 
tremities spastic and the neck stiff The 
temperature at this stage was about 
102° F (39° C ) as an average and a 
pol} morphonuclear leukoc\tosis was gen- 
erally present The cell count of the 
cerebrospinal fluid was elevated above 
normal and the cells were predominantly 
lymphocytes The colloidal gold curve 
show'ed a response in the middle menin- 
gitic zone (such as 0123321000) The 
mortality rate of the entire group of 27 
patients was 29 6 per cent and residual 
symptoms occasionally persisted in those 
who survived Treatment of the condi- 
tion was entirely symptomatic For the 


relief of cerebral edema, magnesium 
sulfate was given by mouth or intra- 
muscularly. Convalescent serum seemed 
to be of no value in this stage of the 
infection and the authors warned against 
excessive treatment with fluids, serums 
and blood transfusions, which might 
overload the circulatory system. 

Tolerance tests for vitamin C during 
the course of measles were made in 15 
patients by P Robert.^®^ In 12 in- 
stances, a vitamin deficit of varying 
intensity was noted. 

Treatment — Sulfanilamide was em- 
ployed in the treatment of 400 measles 
patients by A. R. Thompson and C. R. M. 
Greenfield The dosage varied from 
7% grains (0 5 Gm.) daily for infants 
less than a year of age to 30 grains (2.0 
Gm ) daily for children 10 to 15 years 
of age, and the treatment was continued 
for 10 to 12 days Some patients with 
severe forms of the disease received 
larger doses for longer periods of time. 
The drug was administered orally in a 
sweetened drink and no complications 
other than cyanosis w'ere noted. A series 
of 819 patients served as a control group 
but there w'as a tendenc}’ to give the spe- 
cific therapy to the children who were 
most severely ill 

Complications occurred much less fre- 
quently in the treated group of children 
and incidence of otitis media fell from 
118 per cent in the control series to 
about 2 9 per cent in the treated. Pneu- 
monia developed in 4 8 per cent of the 
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control patients and in only 1.7 per cent 
of the treated series. The drug seemed 
to have very little effect in reducing the 
fever of the infection and it was con- 
cluded that the virus of measles was not 
affected by the sulfanilafnide but that the 
most beneficial results were the preven- 
tion of complications. In general, the 
epidemic of measles which served for 
this study was mild and the authors be- 
lieved that further trials with the therapy 
should be made before definite conclu- 
sions were reached in regard to its value. 

Sulfapyridine was administered to 
38 patients with pneumococci types of 
postmeasles pneumonia by H L. Modes, 
W C. Stifler, E Walker, M. McCarty 
and R G. Shirley.^^® Favorable results 
were obtained. The fever disappeared 
rapidly and definite improvement oc- 
curred m every instance within 48 hours 
after the sulfapyridine was given No 
complications from the therapy were 
noted. 

Proseptasine, a com]iouiid related to 
sulfanilamide, was emplo}ed with suc- 
cess in tlie treatment of measles patients 
by J. C Hogarth ^ He administered 
the drug to 158 measles patients for a 
period of 10 days A series of 171 pa- 
tients of similar age, with measles of ap- 
proximateli the same seventy, served 
as a control group . Although the epi- 
demic as a whole was mild there was 
onl_\ about one-half as much pneumonia 
and one-third as much utitis media in 
the treated group as in the control group 
Enteritis did not respond to the therapy 
but occurred as frequently in one as in 
the other series. The drug was well tol- 
erated and seemed to be especially valu- 
able in the prevention of complications 
of measles which are apt to be due to 
secondary invasions of the streptococci. 

Convalescent serum administered 
during the few days previous to the out- 
break of the rash of measles has been 


advocated by J. L. Kohn, I. F. Klein, 
and H. Schwarz.^’^'^ A group of 12 chil- 
dren received 50 cc. or more of the con- 
valescent serum intravenously, 1 or 2 
days before the rash developed, and 10 
of these had modified attacks of the dis- 
ease. In 6 other children, 40 to 45 cc. 
were given intravenously and 5 of this 
group were definitely benefited by the 
injections. Smaller doses had less influ- 
ence on the course of the disease. In 
order to determine whether or not the 
disease might be modified by the injec- 
tion of serum later in the course of the 
infection, additional doses were given to 
4 patients and this procedure likewise 
seemed to have a beneficial action m re- 
ducing the severity of the infection. 

Of a total number of 24 children 
treated, 4 had very severe infections due 
to such complications as peritonitis, pneu- 
monia, rheumatic fever, and croup The 
authors felt that the serum w'as definitely 
responsible for the recovery of these 
children 

The injection of a serum concentrated 
to oiie-third of its anginal volume pro- 
duced a favorable response in only 1 
of a group of 4 children It w^as the con- 
clusion of the authors that 40 to 50 cc 
of convalescent serum injected intrave- 
nously, at least 1 day before the appear- 
ance of the eruption, gave favorable re- 
sults in modifying the course of the 
infection If adults were used as the 
source of the blood, 125 cc of whole 
blood would probably be needed Either 
form of therapy would be especially im- 
portant for children wdio are malnour- 
ished or suffering from other infections 
at the time when measles was contracted 

Injections of immune adult serum 
early in the incubation period of measles 
had beneficial effects in the group of 
children observed by L. R. Lempnere 
The serum was administered to 96 boys 
in doses of 20 cc. on the fifth to seventh 
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day after exposure. A group of 28 boys 
who were not treated, served as a con- 
trol group. The disease was much milder 
in the treated patients and the number 
with complications was smaller (4 per 
cent) than in the control group (18 per 
cent). It was thought probable that 
larger doses of serum should be em- 
ployed in older children. 

Satisfactory results from the use of 
placental extracts in modifying an epi- 
demic of measles were obtained by T. 
N. Parish.^®® Such an epidemic started 
m a school of girls whose ages ranged 
from 13 to 17 years. Injections of 4 cc. 
of immune globulin were given to 47 
patients shortly after their exposure to 
the infection. Pam at the site of injection 
occurred in a good many instances and 
1 girl had a temporary elevation of tem- 
perature but in no case could the reac- 
tions be called severe. With this dosage 
the infection was not prevented in any 
of the injected patients but the disease 
tended to be mild in nature. Only 1 
patient developed a complication, consist- 
ing of an otitis media which required 
drainage. It was believed that a larger 
amount of placental extract might have 
protected some of the children from the 
infection but m such an age group, a 
modification of the disease with the de- 
velopment of permanent immunity was 
the desired result 

The management of an epidemic of 
measles in an institution has been out- 
lined by F. G. Hobson In his opinion 
the healthy children should be allowed 
to contract the disease, providing no 
other infections were current within the 
institution Children who are below nor- 
mal standards in health and nutrition 
should be adequately treated with con- 
valescent serum, immune adult serum or 
immune globulin to attenuate the attacks 
of the infection In this manner the max- 
imum amount of immunity should be 


provided, the number of complications 
should be small and the epidemic should 
be mild. Such a program was followed 
in a school of 95 boys of which 56 
had not had the disease previously. 
All of the delicate susceptible chil- 
dren were given 10 cc. of convales- 
cent serum on the sixth day after ex- 
posure to the infection. The remaining 
group of children who were in good 
health and had not had recent respira- 
tory infections were allowed to contract 
the disease in a normal manner. No com- 
plications occurred during the course of 
this epidemic The children who received 
the serum had attenuated attacks of the 
disease Under ordinary situations this 
plan should prove to be very satisfac- 
tory but under certain conditions in 
which the size of the school or the type 
of patients attending the institution may 
introduce variable factors, it might be 
necessary to change the routine and to 
provide the children with more adequate 
protection against the infection 

In the evaluation of the effectiveness 
of protective measures against measles, 
care must be taken to determine the 
source of exposure of the group of chil- 
dren under consideration. S Karelitz^^'^ 
has summarized the results of immuniza- 
tion of children against measles by the 
use of convalescent serum, immune adult 
serum, and a globulin extract of serum 
In a series of 314 cases the number 
of failures to protect or modify measles 
seemed to depend upon the amount of 
exposure The number of failures of 
treatment of children who had been ex- 
posed in homes of poor hygienic levels 
was as high as 23 per cent, while the 
number of failures in children who had 
been exposed more casiiallv in other sit- 
uations was onl> 7 per cent As a rule, 
the dosage of protecting agents is cal- 
culated upon the age and size of the 
child and the potency of the preparations, 
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but in some instances, the intimacy of 
contact and possibly the resulting quanti- 
tative increase of initial infection may 
demand larger doses of serum in order 
to secure the desired result. Therefore, 
the children from homes of poor hygiene 
and crowded living conditions may have 
severe exposures to measles and require 
larger amounts of the serum for protec- 


tion or modification of the disease than 
children exposed in homes of good hy- 
giene or in hospitals, nurseries or play- 
grounds where contact is more casual. In 
the evaluation of the clinical results ob- 
tained from serum treatment of this sort, 
this factor of the quantity of initial ex- 
posure and infection must be borne in 
mind 


MENTAL DEFICIENCY 

By Robert A. Lyon, M.D. 


The incidence of feeblemindedness in 
a senes of 146 individuals with cerebral 
palsy was investigated by J. T. Mcln- 
tjre Only patients with motor handi- 
caps were included in the study. The 
families of these patients seemed com- 
parable in mental status, education and 
occupations to the rest of the population 
of that locality. The chief causes of the 
cerebral palsy seemed to be birth injury 
(63 per cent), intracranial congenital 
defects (19 per cent) and encephalitis 
( 4 ])er cent ) The examination of intel- 
hgeiKe lei els of these patients indicated 
that 18 per cent were definitely feeble- 
minded and S per cent were borderline 
cases it seemed probable that the injury 
causing the motor paralysis was respon- 
sible fur the mental retardation 

The possibility of illness or accidents 
causing mental deterioration has been 
emphasized by B. Cruthers.^^^ In a 
senes of 10 patients, he had observed, 
1 had evidence of birth injury but the 
other 9 children had been well and ap- 
parently normal in mental development 
and behavior until some specific experi- 
ence with disease or trauma. These ill- 
nesses and accidents included whooping 
cough, encephalitis, smothering by a cat, 
encephalopathy following an appendec- 
tomy, upper respiratory infection, lead 


poisoning, alcohol ingestion, trauma and 
suffocation from smoke. Symptoms of 
convulsions, hemiparesis, and paralyses 
developed in several of these patients 
m addition to the mental deterioration. 
Encephalograms assisted in the detection 
of gross lesions of the brain 

Mongolian Idiocy 

111 a study of some of the predisposing 
factors of mongolism, C R. Myers^®^ 
reviewed the histories of 215 mongolian 
idiots in various institutions m Canada 
Comparisons between this group and a 
senes of mental defectives who were not 
mongols, in regard to the occupational 
status of the father, the age of the mother 
at the time of the birth of their infants, 
the birth intervals, and the health of the 
mother, revealed no outstanding differ- 
ences except the very high incidence of 
thyroid disease and acute nervous excite- 
ment in the mothers of the mongolian 
group ATongolism occurred most fre- 
quently in areas in which there was a 
high incidence of thyroid disorders. The 
dysfunction of the thyroid gland may 
also account in part for the lack of fer- 
tility of the mother and the subsequent 
retardation of growth and development 
of the infant, which are characteristics 
of mongolism It was not the author’s 
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conclusion that thyroid disease was the 
cause of mongolism but he thought it 
might be possible that some such glan- 
dular disturbance was one of several com- 
plex disorders which combined to cause 
this type of mental retardation. 

A study of the structural changes 
which are common in all mongolian 
idiots has been made by C. E. Benda^®® 
in a series of 120 such idiots of various 
ages. In a summary of these findings 
the author emphasized the fact that these 
children grow slowly during the first 
5 years of life and that increases iti 
height usually cease after 15 years. The 
mongolian idiots are frequently under- 
weight during the first 2 years of life 
but after the fifth year, and especially at 
the time of puberty, they may become 
overweight and even obese. At birth the 
skull is not smaller than normal but 
growth is very slow during the first 6 
months of life, especially of the base of 
the skull so that the normal elongation 
of the head does not take place. The 
fibrous portions of the skull likewise 
grow at slow or normal rates so that the 
total size of the head is below average, 
as a rule The ossification of the long 
bones proceeds at an irregular rate and 
early ossification and fusion of the epi- 
physeal lines IS often noted. From these 
measurements and observations the au- 
thor concluded that mongolian idiocy is 
not the result of a racial mutation but 
is a disease beginning at some time dur- 
ing fetal life 


Characteristic changes in the structure 
of the thyroid glands of 14 mongolian 
idiots between the ages of 9 days and 2 
years have been described by C. E. 
Benda.^®® The glands were generally 
smaller than average and yet showed 
evidence of hyperactivity with the acini 
distended with colloid, the epithelium- 
low but overgrown in piles and convolu- 
tions. It seemed possible that some thy- 
roid disturbance of the mother or a re- 
lated dysfunction of some other endocrine 
gland might be the cause of these thyroid 
changes in mongolian idiots. 

Treatment — The growth of 8 mon- 
golian idiots treated with extracts of 
the thyroid and anterior pituitary 
glands over a period of 4 years has been 
followed by A A. Werner, J. Lewald, 
G. A. Johns and D. Kelling.^®^ These 
children increased in weight and height 
at approximately the same rates as did 
normal children Five other mongolian 
idiots who were not treated in this man- 
ner also grew at the same rate so that 
no definite influence on the physical 
growth of mongolian idiots could be 
attributed to these endocrine glands. Al- 
though the mongolian idiots tended to 
grow at normal rates, their stature was 
always somewhat below the averages of 
normal children Some of the children 
treated with the glandular extracts 
showed some improvement in their men- 
tal capacity but none of them developed 
beyond the ranges of idiocy. 


MUMPS 

By Robert A. Lyon, jM.D 

Complications — Meningocncepha^ of about 40 such patients, lumbar punc- 
litis has occurred with considerable fre- tures were performed soon after their 
quency in the patients with mumps ob- admission to the hospital Of this group, 
served by H. Finkelstein.^®® In a series 16 had abnormal cerebrospinal fluids and 
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these patients could be divided according 
to the severity of their neurologic symp- 
toms into severe, mild and symptom-free 
types. Four patients had severe symp- 
toms of drowsiness, headache, malaise, 
fever and vomiting. Six patients had 
milder symptoms of headache, listless- 
ness, anorexia and slight fever. The re- 
maining 6 had no symptoms or signs of 
meningoencephalitis. An increase in the 
number of cells, usually of mononuclear 
types, occurred in all of the 16 patients 
but the height of the cell count did not 
correspond to the severity of the disease. 
The highest number of cells, 1250, oc- 
curred in 1 of the patients with mild 
symptoms of the complication. An in- 
crease in the protein content was noted 
in all of the spinal fluids but the cultures 
were negative and sugar levels were nor- 
mal The conclusion was reached that 
involvement of the central nervous sys- 
tem was a frequent occurrence in mumps 
often without any symptoms suggestive 
of the condition, so that its presence 
could only be detected by a lumbar punc- 
ture 

A group of 38 children with meningo- 
encephalitis following mumps was ob- 
served by T L Birnberg Common 
^\m])toms of the conqilication were vom- 
itings^, headache and fever which devel- 
oped 1 to 10 da\ s after the onset of the 
jiarotid swelling In 2 patients there had 
been no definite e\idence of preceding 
parotitis The most frequent clinical 
changes denoting meningoencephalitis 
were rigidity of the neck, positive Kernig 
reactions and occasional variations in the 
intensity of tendon reflexes and reactiv- 


ity of the pupils. The cerebrospinal fluids 
were usually clear, were sometimes un- 
der increased pressure and contained 
from 6 to 980 cells, mostly lymphocytes. 
All of the patients recovered but head- 
aches persisted in 1 child for a period 
of 3 months and a partial central deaf- 
ness of 1 ear occurred in another child. 

The occurrence of meningoencepha- 
litis and orchitis without parotid swell- 
ing, observed by W. Harris and H. 
Bethell,^'^^ led them to believe that this 
disease is a generalized infection and 
that the term epidemic parotitis is not 
adequate for describing the illness Two 
young adults under their care developed 
signs of encephalitis with meningeal ir- 
ritation followed in 2 to 5 days by 
orchitis. No involvement of the salivary 
glands took place. In 1 patient an in- 
crease in the number of leukocytes in 
the cerebrospinal fluid to 740, with 55 
per cent lymphocytes, was noted. Both 
patients made complete recoveries. 

Severe encephalitis following mumps 
occurred in a patient reported by R. C 
Stewart and P. Edwards. A man 
41 years of age contracted orchitis on 
the eighth day of his attack of mumps 
and shortly thereafter had severe symp- 
toms of headache, delirium, and con- 
vulsions The cerebrospinal fluid was 
under increased pressure, contained an 
increased amount of globulin, and 158 
cells, mostly polymorphonuclear forms 
Following the intravenous administration 
of 25 per cent glucose solution, the con- 
vulsive seizures ceased and recovery 
over a period of weeks was complete 
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NEWBORN 

By Robert A. Lyon, M . D . 


Causes of Death 

The etiology of a large number of 
neonatal deaths has been reviewed by 
E. L. Potter and F. L. Adair.i'^^ 
a series of 17,728 infants born during 
a 6^/>-year period, 402 were stillbirths, a 
rate of 23 per 1000 live births, and 371 
other infants died during the first 10 
days of life, a mortality rate of 21 per 
1000 live births. Definite pathologic con- 
ditions could be detected at autopsy in 
only 57 per cent of the group. Pre- 
maturity which accounted for more than 
half of the deaths was not often accom- 
panied by any gross pathologic change. 
Important causes of death, in order of 
frequency were malformations, intra- 
cranial hemorrhage and anoxemia. In 
about 46 per cent of the fetal deaths 
there had been maternal complications 
other than the mechanics of labor Chief 
among these were toxemia and hemor- 
rhage from premature separation of the 
placenta Less frequent were infections 
such as syphilis and abnormalities of 
the cord 

The tables on pages 578 and 579 indi- 
cate the relationship of types of delivery 
to neonatal mortality and the causes of 
death found at postmortem examination 

The relationship between neonatal 
mortalit} and disease of the mother has 
been emphasized by J S P Beck The 
clinical histones of the mothers of 25 
infants who were born dead, or pre- 
maturely or wdio died shortly after birth 
were correlated with the pathological find- 
ings at autopsy. In 3 instances, death 
of the infant could be attributed to con- 
genital abnormalities of the infant, in 
5 instances to difficulties of labor and 
m 1 to syphilis Of the remaining 
16 mothers, 10 had had toxemia of 


various degrees, and the other 6 had 
suffered from premature separation of 
the placenta, premature rupture of mem- 
branes, or vaginal bleeding. The au- 
topsies of the infants showed various 
degrees of maceration, prematurity, 
atelectasis, aspiration of fluid, and lesions 
resulting from asphyxia. The author 
called attention to the necessity of vigor- 
ous treatment of all mothers who are 
below their optimal health, by the ad- 
ministration of antianemia drugs, vita-- 
mins, suitable endocrine prepara- 
tions and the cautious use of narcotics 
and anesthetics during delivery. Every 
effort should be made to have at hand all 
the equipment for resuscitation of babies 
of such patients. It was suggested that 
the respiratory passages be cleansed be- 
fore the cord was tied. 

Erythroblastosis 

Erythroblastosis of the hydrops type 
has been observed in one of every 2000 
deliveries by L. M Heilman and A. T. 
Plertig,^'^^ while icterus gravis has oc- 
curred 111 1 of ever} 1500 deliveries. 
Mortality rates w'ere 100 per cent in the 
hydrops form and 50 3 per cent in the 
gravis t}pes Congenital hydrops was 
noted m a total number of 15 infants 
born of 13 mothers Toxemia of vary- 
ing degree occurred m 30 per cent of 
these mothers, wdiich was a much higher 
incidence than in the clinic population 
as a whole Whether this was a cause 
of h} drops or a result of disturbed me- 
tabolism is a debatable question. Icterus 
gravis dev^elojied in 20 infants and the 
survey of the family histones of some 
of the patients gave no evidence that 
the disease had any hereditary char- 
acteristics In subsequent infants of the 
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same families, congenital hydrops oc~ 
curred in 50 per cent and icterus gravis 
in 80.3 per cent of the respective groups. 

The possibility of making a diagnosis 
of erythroblastosis of the hydrops type 
in the fetus in utero by means of roent- 
genograms has been suggested by L M, 
Heilman and F. C. Irving In 2 or 
3 such cases observed by the authors 
there was an edema about the scalp 
which produced a corona m roentgeno- 
grams of the infants skull. The value 
of making such an early diagnosis in 
order to insure early and adequate treat- 
ment is evident and such a routine pro- 
cedure would be especially practical in 
all cases in wdnch mothers have had 
preMOUS infants wnth erythroblastosis. 

Infections 

The incidence of thrush in the new- 
born seemed to be related to vaginal 
mycotic infections in the patients studied 
by P W". WTodruff and H C. Hessel- 
tine Routine cultures of the vaginal 
mucosa of 402 women were taken during 
the last trimester of pregnancy and 28 
per cent of the grou]) were i)ositive for 
fungi The incidence of jiositive cultures 
was higher in women of the lower social 
and economic lex els than m women m 
higher stations of life Among 14,640 
consecutive deliveries, thrush devek^ped 
m 90 infants, an incidence of 0 6 per 
cent ( )f the 47 mothers known to Imve 
mxcotic infections of the vaginal ti^act, 10 
had infants w ith thrush infections of the 
mouth, an incidence of 21 per cent The 
chances of an infant’s contracting thrush 
were 35 times greater wlien the mother 
w^as known to have such vaginal infec- 
tion than m the average maternal pop- 
ulation There were 22 mothers of 49 
thrush-infected babies who had had posi- 
tive vaginal cultures and 27 who had no 
such infections. It seemed probable that 
many infants with oral thrush had con- 


tracted the disease, during delivery, from 
the vaginal tract. 

Excellent results in the treatment of 
gonorrheal ophthalmia with sulfanila- 
mide have been reported by M, W. 
MichelsA"^ Fifteen children between the 
ages of 5 days and 3 years had been 
treated with this drug, and the results in 
this group were compared with those ob- 
tained m a series of 36 children treated 
with boric irrigations, the instillation 
of silver compounds, atropine sulfate 
and the application of ice compresses. 
The sulfanilamide was administered by 
mouth in doses of 1 grain per pound 
(140 mg per kg ) of body weight daily, 
together wuth equal amounts of sodium 
bicarbonate. The series of patients 
treated with sulfanilamide remained only 
5 8 days as an average m the hospital 
compared wnth an average of 28 5 days 
of the control senes. Improvement of 
the eyes w^as more rapid and there were 
no complications from the therapy. The 
rapid response of sucli infections may 
jireveiit the disease from invading the 
cornea 

A technic for the prevention of gon- 
orrheal ophthalmia in the new4)orn which 
has proved successful in more than 
10,000 successive cases without any oc- 
currence of the infection, has been re- 
ported l)y A J Skeel The treatment 
consisted of the instillation of 3 or 4 
dro])s of a Vl> per cent silver nitrate 
solution into the eyes shortl)/ after the 
cord has been tied The lids w^ere mas- 
saged gently for 45 seconds and then 
the eyes w’ere irrigated wath a 20 per 
cent solution of a mild silver protein. 
This routine therapy w^as repeated on 3 
successive days Boric acid or mild silver 
solutions seemed to he ineffective in 
killing the organisms 

Sepsis occurring in 27 newdy born in- 
fants within a period of about 1 month 
has been reported by M L, Blatt and 
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A. A. The infection occurred 

in nurseries in which 227 other infants 
had been born and had remained well 
during the same period of time. Common 
symptoms of the disease were loss of 
appetite and failure to gain weight. Mild 
diarrhea and fever occurred in some 
instances, and bronchopneumonia in 
others, and the 7 infants who died had 
had symptoms of severe toxemia. At 
autopsy, bronchopneumonia was found 
in 6 cases, enterocolitis in 2, multiple 
abscesses in 2, and endocarditis in 1 A 
variety of bacteria were obtained from 
these lesions. There was no evidence 
that the infection had been carried by 
the personnel of the institution or that 
contamination from the food or sur- 
roundings had been responsible for the 
disease. Only by closing the nursery 
for a period of 2 weeks was the epidemic 
checked successfully 

The epidemics of diarrhea occurring 
in the newborn in New York City during 
the past 4 years have been summarized 
by S Frant and H Abramson4^‘^ 
Among 5082 babies exposed, 750 (14 7 
per cent) contracted the disease and 356 
died (47 5 per cent of the group af- 
fected). Although no definite bacterium 
or virus could be detected in these in- 
fants, the disease seemed to be a distinct 
entity because of its epidemic features 
The finst infant aflfected often passed 
unnoticed at the beginning of an epidemic 
because of the slow onset of symptoms, 
but as each epidemic proceeded, the at- 
tacks became more severe and the s}mp- 
tonis developed more rapidh Death 
occurred within 7 days after the onset 
as an average 

In a discussion of the methods of re- 
ducing the occurrence of infections, espe- 
cially the epidemics of severe diarrhea in 
newly born infants, M L Spivek^^^ 
concluded that the best plan would be 1 
of the dispersion methods of newborn care 


to keep each infant isolated from other 
infected persons. This could be accom- 
plished by the provision of (a) cubicle 
units; (b) small nurseries equipped to 
care for only 3 or 4 infants; (c) a small 
nursery for the individual baby in or 
adjacent to the mother’s room; (d) hos- 
pital delivery and discharge to the home 
within 48 hours ; or finally, {e) home 
delivery. 

Placental Transmission of Minerals, 
Vitamins and Drugs 

Maternal iron deficiency may have 
some effect in producing anemia of the 
offspring. The experiments of H. L. 
Alti 82 have indicated that the depriva- 
tion of iron in female rats caused a de- 
pletion of the iron stores of their off- 
spring although hemoglobin levels re- 
mained normal. Second litters of these 
rats had a diminution of the hemoglobin 
values and a reduction of the total 
amount of iron to one-fourth of its usual 
level Animals receiving the iron-free 
diet lost some of the iron stores of the 
liver and during their second pregnancy 
developed a moderate anemia. It is ques- 
tionable whether the results of such ani- 
mal experiments can be applied to human 
conditions, but there have been some 
clinical observations which indicate that 
iron deficiency anemias of mothers are 
followed by decreased hemoglobin values 
of their newly born infants. 

\"ariations in the vitamin C levels in 
the newborn are dependent upon the 
different amounts of the vitamin m the 
blood serum of their mothers A W 
Fleming and H N. Sanford^^’^ found 
that average vitamin C levels in a group 
of 105 mothers was between 0 75 and 
0 88 mg per cent Each infant tended to 
have the vitamin in amounts which cor- 
responded very closely with that of his 
mother. The level in the mother seemed 
to depend entirely upon the amount of 
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vitamin C ingested during the prenatal 
period. There was no correlation be- 
tween the amount of vitamin C in the 
mother's blood and the birthweight of 
her child, the amount of milk secreted 
or the rapidity of weight gain of the nurs- 
ing infant. Mothers must continue to 
ingest the \itamm after delivery in order 
to maintain at normal levels the amounts 
secreted in the breast milk, group of 
7 infants with evidence of cerebral hem- 
orrhage had amounts of vitamin C in 
their blood of less than 0.62 mg per 


The blood of the infants of the above 
group of maternity patients contained 
slightly larger amounts of the vitamin 
than their mothers and the levels in the 
cord blood were considerably higher than 
those in either the infant or maternal 
blood The ascorbic acid in the blood 
plasma of the infants tended to decrease 
within 24 hours after birth and reached 
levels comparable to those of maternal 
plasma within 10 days unless ascorbic 
acid was given by mouth. Capillary re- 
sistance of the infants followed a similar 



Chakz 1 — Free sulfanilamide in the blood unci milk of a mother on 60 £?iains (4 Gni ) of 
sulfanilamide dail> Blnod indicated b\ solid line, milk by broken line On a uniform dosage 
with normal renal function, the sulfanilamide concentrations in the blood and milk are closely 
parallel (Stew ait and Pratt JAMA) 


cent vhich ua^ lower as an a\crage than 
the figure^ for normal infants Although 
none of the infants had clinical scurvy, it 
seemed arlvisahle to indnitani the concen- 
tration of Mtainin C at high levels by 
the administration of it to mothers dtir- 
ing the pi enatal ])ei lod 

The le\els of ascorbic acid in the 
plasnki of 23 women shortly after deliv- 
ery were \er 3 low (a\erage, 0 26 mg ) 
in the tests made In I’ \\^ Hraestrup 
It seemed probable that the diets of the 
majontv of the women had been low in 
\itannn C Women on other wards of 
the h(')spital, wdio w'ere ill, had levels 
almost as low’” as the maternity patients, 
while a group of healthy women w^ere 
found to have much higher levels but not 
as high as the group of women who re- 
ceived large amounts of ascorbic acid 
daily. 


course and tended to decrease during the 
first 10 clays of life but discrepancies 
arose in individual cases so that there 
seemed to be no definite relationship be- 
tw’een this condition and the plasma 
ascorbic acid content Some other vita- 
min may ba\e a more direct influence 
upon capillary resistance. 

Determinations of the ascorbic acid 
content of plasma in the new^born on 
\ arious diets have been made by R L 
Mindlin Average levels in 21 infants 
nursed on the breast w^ere 1 0 mg per 
cent A second group of 19 infants wdio 
were given artificial feedings of pas- 
teurized milk, water and Karo for about 
1 week, had much lower amounts of the 
vitamin (0 4 mg percent). The admin- 
istration of ascorbic acid to a group of 
10 infants fed like those of the second 
series, maintained levels of the vitamin 
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comparable to the breast-fed infants. It 
was the conclusion of the author that 
vitamin C should be administered to all 
infants as soon as they are given artifi- 
cial feedings and one should not wait 
until the age of 2 or 3 months as has 
recommended frequently. 

The levels of vitamin C in the blood 
plasma of pregnant women was 0.6 mg. 
per cent as an average during the first 


is 2 weeks of age was emphasized and 
if mothers nursing their infants do not 
seem to be taking an adequate diet, the 
vitamin must be given to them also. 

Sulfanilamide administered to mothers 
of newly born infants was excreted in 
the breast milk in concentrations very 
similar to that occurring in the maternal 
blood. These observations were made by 
H. L. Stewart, Jr., and J. P. Pratt^^* in 



Chart 2 — Blood indicated by solid line, milk by broken line In contrast to the first group 
t Chart 1), concentration of sulfanilamide in the milk was generally equal to or slightly higher 
than the blood Drug discontinued on the eighth day. (Stewart and Pratt' J. A. M A ) 


5 months m the series observed by C E 
Snelhng and S. H. Jackson. A grad- 
ual decline occurred until the ninth 
month when the averages were 0.42 mg. 
per cent After delivery only 0 23 mg 
were present The cord blood levels of 
the vitamin were higher than those of 
the mothers. Breast-fed babies had ade- 
quate amounts of plasma ascorbic acid if 
the milk contained as much as 4 mg per 
cent Artificially-fed infants did not de- 
rive enough vitamin C from their feed- 
ings and their plasma levels were only 
0.19 mg per cent as an average. The 
necessity of adding vitamin C to the diet 
of an artificially-fed baby by the time it 


a group of 10 mothers who received daily 
amounts of 30 grains of the drug and in 
a second group of 10 who received 60 
grains a day. In the first series, the 
amount of sulfanilamide in the blood and 
milk reached levels of 2 to 4 milligrams 
per cent. In the second series m which 
the mothers received double amounts of 
sulfanilamide, the concentrations rose to 
4 to 7 milligrams per cent. The babies of 
both groups made satisfactorj^ gams in 
weight, took an average amount of breast 
milk, and were normal in every respect. 
Small amounts of the drug appeared in 
the blood of the infants and 1 to 2 6 
milligrams per cent were e.Kcreted in the 
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urine during a 24-hour period. No toxic 
effects of the drug were noted m the 
infants. When the administration of the 
sulfanilamide to the mothers was dis- 
continued, the amount excreted in the 
milk decreased rapidly. It would seem 
impossible to raise the concentration of 
sulfanilamide in the breast milk to such 
levels that the infant could obtain thera- 
peutic doses by this method. When the 
sulfanilamide was given to a group of 
mothers during labor, the cord blood and 


than 0.12 Gm. of the drug during that 
time and this would never be harmful 
except in the few rare instances in which 
an infant was especially susceptible or 
allergic to sulfanilamide. 

Prematurity 

The incidence and some of the predis- 
posing causes of prematurity have been 
reviewed by C. H. Peckham.^®® When 
the weight of 5.5 lbs. (2500 Gm.) was 
considered as the borderline between 



Fig .1 — E\ctetii]n of sull.mtl.imide and acet> sulfanilamide in human milk 
(Piiitf) J M A) 


amniotic fluid were found to contain 
small amounts of the drug 

The ex'cretion of sulfanilamide in hu- 
man milk has been obser\ed In .S S 
Pinto .Sixty grains of sulfanilamide 
were administered in 3 doses over a 2- 
hour period in the morning The concen- 
tration of the drug in the milk reached 
it.s height within 8 to 12 hours The 
conjugated sulfanilamide reached its peak 
of concentration in the milk several hours 
later i\Iore than half of the amount of 
drug administered was eliminated through 
the kidneys Even though the blood 
levels of the sulfanilamide were main- 
tained at 10 mg. per cent in the mother 
during a 24-hour period, the nursing 
baby would probably not receive more 


Iireinature and full term deliveries, the 
incidence of prematurity was found to 
be 9 19 per cent of a total of 39,394 live 
births When only the infants less than 
45 cm m length were considered as pre- 
matures, the incidence dropped to 5 55 
jier cent .N'egro infants were consider- 
ably lighter and shorter than white in- 
fants In the case of tv\m deliveries, 
there was a tendency for the heavier baby 
to he born first. 

There was no evidence to support the 
theory that frequent pregnancies led to 
premature births. The incidence of pre- 
maturity did not increase with advancing 
maternal age, although the incidence of 
small infants was a little greater in 
women over 35 years of age. There were 
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more female than male premature in- 
fants. Prematurity was noted a little 
more frequently among first born chil- 
dren, but this may have been only a 
physiologic tendency for the young 
mothers to have small infants. 

Prematurity occurred only slightly 
more frequently when the membranes 
ruptured prematurely but was definitely 
more frequent when maternal disease, 
such as syphilis, heart disease, eclampsia, 
and placenta previa, were present. Op- 
erative procedures were about as fre- 
quent in premature births as in the full 
term infants 

The true incidence of prematurity did 
not seem to be reflected in these studies. 
The criteria of weight and length seemed 
to omit factors of race, sex, age, and par- 
ity. Some correlations of the above in- 
fluences with height and weight and the 
inclusion of the term of pregnancy might 
give a clearer picture of the true inci- 
dence. 

The mortality rates of the same group 
of prematures were subjected to analysis 
by C H. Peckham Death and still- 
birth rates were high for infants weigh- 
ing less than 2 64 lbs. (1200 Gm.), but 
declined rapidly fur infants weighing 4 to 

5 3 lbs. (1800 to 2400 Gm ) Stationary 
levels were reached by infants more than 

6 lbs. (2700 Gm ) in weight and 18 in 
(47 cm. ) in lengtli Mortality rates were 
higher in the prematures born singly 
rather than as 1 of a multiple pregnane} , 
were higher with the advancing age of 
tlie mother; increasing parity; and in the 
male infants. Stillbirth rates of negroes 
were higher but mortality rates of living 
infants were lower than those of the 
white race Of little or no effect on the 
mortality or stillbirth rates was the birth 
order in the case of multiple pregnancies, 
the time of the rupture of membranes, 
the type of delivery or the anesthetic 
employed. 


The conclusion was reached that multi- 
ple influences may be exerted as the 
cause of prematurity and early death. 
Each case has problems of a specific 
kind. It would seem advisable to pre- 
vent excessive uterine contractions, avoid 
the use of forceps and operative methods, 
and use as little anesthesia and analgesia 
as possible, in order to reduce the death 
rates of this type of infant. 

The progress of 96 premature infants 
during 6 to 18 subsequent years of life 
was reported by W. Schoberlein.^^*^ The 
average birth weight of these infants was 
3.7 lbs. (1690 Gm.). From the histories 
obtained from the mothers, the school 
teachers, and from examinations of the 
patients, about one-fourth of the group 
were found to compare favorably with 
normal infants born at term. A large 
percentage of the premature infants had 
been somewhat slow in learning to walk 
and to establish normal toilet habits. 
There was a nervous and emotional insta- 
bility m larger percentages of those born 
prematurely than in normal groups of 
children Forty per cent were nervous, 
63 per cent w’ere unable to concentrate 
upon school work, 55 per cent tired eas- 
ily, and 13 per cent had trouble in getting 
along with their associates. The heights 
of the children born prematurely were 
approximately the same as those of nor- 
mal children, but the weights of the 
former group were below the normal. 
Certain physical defects such as strabis- 
mus and undescended testes were more 
frequent than normal in the premature 
group The intelligence levels of pre- 
maturely born children varied in relation 
to their birth weights The heavier pre- 
mature infants had higher intelligence 
quotients as a rule than the lighter ones 
and only among those whose birth w eights 
were above 3 3 lbs. ( 1 500 Gm. ) were 
there instances of superior achievement 
in school In the group of children with 
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birth weights of less than 3.8 lbs. (1750 
Gm.) there was a higher percentage of 
mental deficiency. The fate of premature 
infants could not be predicted at birth 
and their physical and mental status had 
to be determined from long periods of 
observation and examination 

The subsequent course of a group of 
152 prematurely born infants was com- 
pared by R. S. Illingworth^®^ with that 
of the same number of normal infants 
weighing 8% lbs. (3860 Gm.) or more 
at birth. The percentage of premature 
infants who were underweight in the 
later years of childhood was much higher 
than that of the children born at term. 
The mean difference m weight between 
the 2 groups in later years was 4.2 to 
17 1 lbs (1900 to 7772 Gm.). The inci- 
dence of infectious diseases was approxi- 
mately the same in the 2 groups of chil- 
dren but allergic diseases, such as ec- 
zema, were observed more frequently in 
infants who were heavier at the time of 
birth. Spastic diplegia, gross mental de- 
ficiency, and convulsions occurred more 
frequently in the children born prema- 
turely than in the full term infants It 
was difficult to determine wliether the 
differences between the 2 groups of in- 
fants was entirely due to the length of 
gestation Some of the conditions pre- 
disposing to prematurit} , such as malnu- 
trition of the mother, may have been due 
to inadequate diets and some of these 
similar nutritional factors might have 
affected the infants during the early 
years of life. 

The \veight gam of a group of prema- 
ture infants has been considerably accel- 
erated by the daily administration of 
) east H R Litchfield, J Lichterman, 
I. Knoll and I. Kurland^®^ employed a 
yeast extract which had a potency of 100 
international B-1 units and 40 Sherman 
B-2 units per teaspoonful. A dosage of 
1 teaspoonful twice daily in orange juice 


was administered until favorable weight 
gams occurred and then the dosage was 
decreased. A series of 58 infants were 
treated in this manner and 52 untreated 
infants were observed as a control group. 
All of the premature infants received the 
usual care given patients of this type. 
The infants who received the yeast began 
to gam earlier and added more weight 
than the control series. Fifty-five per 
cent of the treated infants began to gain 
during the first week of life as compared 
with only 8 per cent of the control group. 
At the end of 2% weeks, 95 per cent 
of those who had received the vitamin 
had gained in weight as compared with 
48 per cent of the control group. At the 
end of 3 months the treated infants whose 
initial weight was less than 3.3 lbs. 
(1500 Gm.) had gained 4 or 5 times 
their birth weight, while those who were 
not treated gained only 2 or 3 times their 
birth w'eight. Similar results were noted 
m the heavier infants. No complications 
or gastric upsets followed the admin- 
istration of this vitamin. The administra- 
tion of the vitamin B may have assisted 
111 the retention of body ffuids or may 
have had some indirect influence upon 
other factors which stimulate growth. 

On the assumption that some cases of 
prematurity may be the result of a vita- 
min E deficiency of the mother, this 
vitamin has been administered as a ther- 
apeutic measure to premature infants by 
I'b Widenbauer^ Wheat germ oil was 
administered to 17 infants and rapid 
increases in weight at greater than aver- 
age rates occurred in 1 1 of the group 

Respiratory Diseases 

Pure oxygen seemed preferable to 
mixtures of oxygen and carbon dioxide 
in the resuscitation of experimental ani- 
mals with anoxemia studied by N J. 
Eastman, R. B. Dunn and J Kreisel- 
man.i®^ Anoxemia was produced in 
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dogs by the administration of 100 per 
cent nitrous oxide which caused symp- 
toms and changes identical with those 
observed in infants with asphyxia neona- 
torum. The first symptom was a tend- 
ency to breathe more rapidly to secure 
additional oxygen supply, and an in- 
crease in the heart rate to supply tissues 
with oxygen. Then, as the oxygen sup- 
ply of the blood was reduced, there were 
loss of consciousness, bradycardia, apnea, 
limp extremities, relaxed sphincters and 
a white, cold skin similar to that of a 
patient in shock. 

In restoring normal conditions in the 
animals, pure oxygen mixtures brought 
about recovery as quickly as did mix- 
tures of oxygen and carbon dioxide. The 
oxygen was more efficacious in animals 
111 severe stages of asphyxia and as re- 
co\ ery occurred, normal respiratory 
rhythms were restored more readily with 
the oxygen alone. The presence of car- 
bon dioxide in the inhaled air seemed to 
have a toxic effect and made the respira- 
tors’ movements convulsive in type and 
irrej^ular in rhythm Carbon dioxide 
concentrations of 25 per cent led to se- 
sere reactions and sometimes death. 

Apnea of the nezeln>ni seemed to bear 
a (letimte relationship to the administra- 
tion of analgesic to the mother during 
labor m the senes of patients reviewed 
Iw 1' Schreiber The term apnea was 
emphned m all instances m which res- 
piration w.is delayed or some type of 
as])h_\xia was present so that resuscita- 
tion was required Of a senes of 500 
infants with apnea, 155 hail precipitous, 
breech, twin or jmemature deliveries In 
most cases the apnea occurred at the 
tune of birth but m 11 per cent it oc- 
curred later and in 18 per cent the apnea 
was noted at birth and again later in the 
infant’s life Analgesics seemed to de- 
press the respiratory center and produce 
cerebral anoxemia. 


Pneumothorax in a newly-bom infant 
has been reported by H. Strongin.^®® 
The chief symptoms were a rapid re- 
spiratory rate, an absence of breath 
sounds and a hyperresonant percussion 
note over the affected side. The final 
diagnosis was made by roentgenograms. 
Treatment of the patient consisted of the 
removal of air from the pleural cavity 
on 2 occasions and this was followed by 
a complete recovery of the infant. 
Trauma at birth seemed to be the cause 
of the condition and this has been the 
chief etiologic factor in the 28 cases 
previously reported m the medical litera- 
ture. Pneumothorax must be differen- 
tiated, in the roentgenologic or fluoro- 
scopic examination, from congenital 
cystic lesions of the lungs. 

Skin Lesions 

The treatment of vascular birthmarks 
has been review'ed by F. Young.^®'^ The 
commonest type of birthmark is the 
capillary hemangioma or port-wine stain. 
Many of these birthmarks are small and 
occur at the back of the head, the nape 
of the neck, on the front of the forehead, 
or at the base of the nose Many of these 
marks disappear spontaneously. When 
the port-wine stains are more extensive, 
the t> pe of treatment is more varied and 
none of the forms of therapy are entirely 
satisfactory. Radium or roentgen ther- 
apy and carbon dioxide snow are agents 
commonly empkned hut they often leave 
some disfigurement truni scars. \\ hen 
the marks are small, surgical excision 
may be tried either b\ removing a jrart 
of the lesion at a time or by completely 
removing the stain and grafting with a 
full skin graft I’.hstenng doses of ultra- 
violet irradiation have recently been 
reported as a successful method of treat- 
ment. 

The second t>pe of birthmark, the hy- 
pertrophic endothelial hemangioma, may 
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readily be removed by surgical excision 
if the growth occurs on the trunk or 
extremities. When it is on the face it 
may be necessary to employ radium or 
roentgen ray therapy, or electrodes- 
iccation. These latter methods must be 
used with care about the face. 

The third type of birthmark, the 
cavernous hemangioma, is more difficult 
to remove and in this case the injection 
of a sclerosing material is probably the 
most successful because it eradicates the 
hemangioma without injuring the over- 
lying skin. Electrocoagulation has also 
been used for this type of tumor The 
treatment m all 3 forms of birthmarks 
depends considerably upon the extent of 
the lesion and its location, so that judg- 
ment must be used in applying the 
\arious forms of therapy. 

Tetany of the Newborn 

Tetany of the newborn has been re- 
\iew'ed b} H. Bakwin The chief 
clinical manifestations of the disease are 
LonvulMons and twalchings, a hyper- 
sensitiMU to noises and other stimuli 
and exaggerated facial and peroneal re- 
riexes Larp(jped<il spasm is nirel} ol)- 
ser\ed til this tige The daignosis is 
esltiblished In Finding a serum calcium 
level of less than 8 milligrams per cent 
The jirognosis is generally good 

The Ctiiise of tetany in the newborn 
probabl) (lifters somewTat from th<it in 
older infants Jn the latter gToup tetany 
seems to be related to deficienc} of 
Mtamm J3, and recovery will follow the 
iidministration of that vitamin This is 
not true of tetany m the very >oung 
infants who respond best to the admin- 
istration of calcium. In the newborn 
there is a tendency for the serum calcium 
levels to fall shortly after birth and dur- 
ing this time small amounts of phos- 
phorus may be found m the urine It 
has been suggested that a physiologic 


hypoactivity of the parathyroid glands 
occurs in many of these infants. 

In their studies of serum calcium in 
the newborn, B. S Denzer, M, Reiner 
and S. B. Weiner^^^ found that the cal- 
cium content of the cord was generally 
higher than that of the mother’s bloo(i, 
and that there was a tendency for the 
serum calcium levels of the infant to drop 
during the first few days of life. A rise 
in calcium began about the tenth day of 
life in both the white and negro infants. 
The extent of the primary fall of the 
calcium content did not seem to be re- 
lated to the infant’s birth weight, the type 
of feeding or the amount of weight lost 
during the first few days of life When 
the cord blood contained large amounts 
of calcium, the fall was usually greater 
than in the case of infants with lower 
levels of calcium m the cord blood. In 
none of the patients studied did the cal- 
cium fall as low as the tetany zones No 
correlation could be found between the 
serum calcium and protein content of the 
blood Phos])horoiis levels rose during 
the first week of life so th<it the average 
<im()unls for the first 4 days were 6 7 mg 
per cent <ind for the succeeding 4 days 
7 1 mg per cent Infants wuth low cal- 
cium levels did not h<ive jihosphorus in 
amounts greater than the average Vari- 
ations m the technic of performing 
the tests for phos])horus would account 
for cimsiderable variatum in the results 
lejiorted bv different investig<itors. The 
authors were unable to find <my definite 
evidence that the temporary depression 
of the parathyroid gland secretion was 
responsible for the variations in calcium 
during the first few days of life, although 
they did not deny that such a condition 
might occur 

Blood calcium and phosphorous levels 
of the newborn have also been studied 
by W. R Todd, E G. Chumard and 
M. T. Wood.-^^ Specimens of blood 
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were obtained from fontanelle punctures 
on the first to third day of life of 693 
infants and in a smaller group on the 
fourth to seventh day. The average cal- 
cium level was 10.15 mg. per 100 cc. 
with a range from 72 to 13.9 mg. The 
levels were a little higher as an average 
in the autumn or winter than in the 
other seasons of the year. The sex and 
weight of the infant and the age of the 
mother had no influence on the calcium 
content of the infant’s blood. Parity, 
however, seemed to exert some influence 
since the infants born of mothers who 
had had 3 or more children previously, 
generally had significantly lower levels 
of calcium. 

Averages for blood phosphorus were 
6.03 mg. per cent and were somewhat 
higher in the spring months than in other 
seasons but were not affected by the sex 
and weight of the infant or by the parity 
of the mother. 

Blood taken later in the first week of 
the infants’ lives generally contained 
more calcium and less phosphorus than 
immediately after birth. Venous blood 
obtained by fontanelle puncture gave 
more accurate values of the calcium and 
phosphorus of the infant than did the 
cord blood. 

Weight Loss 

Some factors influencing the weight 
loss of the newborn during the first week 


of life have been reviewed by W. C. C. 
Cole.2®i He first determined the average 
weight loss and subsequent gain during 
the first 8 days of life, of 996 normal 
infants. The average maximum weight 
loss of 5 per cent of the birth weight 
occurred on the third day and by the 
eighth day the average baby was 1.33 per 
cent below his birth weight. The trend of 
the weight curve of infants of primiparae 
was about the same as those of multi- 
parae. The drop in weight was found 
to be less than average in (a) infants 
delivered by version or by cesarean 
section, {h') breech presentations, (r) 
deliveries in which labor lasted for more 
than 24 hours, (d) instances in which 
ether anesthesia had been given the 
mothers for more than 1 hour, and 
(^) infants whose cords had not been 
tied until pulsation had ceased. When 
drugs such as amytal were given to the 
mothers, the infants’ weight loss was 
less than average but scopolamine and 
morphine administration was followed 
by greater than average weight loss of 
the infants Pituitrin given to the mother 
had but little effect on the weight curve 
of the infant except to retard the recov- 
ery of weight by the end of 8 days The 
author questioned the validity of the term 
“physiologic weight loss” of the newborn 
since several obstetric factors seemed to 
influence this curve. 


NUTRITION AND NUTRITIONAL DISEASES 

By Waldo E Nelson 


Vitamin A 

The question of toxicity of vitamin A 
has been raised on several occasions by 
investigators working with animals. The 
observations of E B Vedder and C. Ro- 
senberg 202 indicate that if vitamin A is 
ever toxic, it is in doses in excess of 


100,000 international units daily for 50- 
gram rats 

The amount of \’itamin A contained 
in cod-luer oil averages ,d)Out 1800 
international units per gram and the 
daily recjuirement of infants is estimated 
at 3000 to 5000 units. 
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Vitamin Bi 

Two cases of acrodynia which showed 
dramatic improvement within 3 days 
after beginning' intramuscular injections 
of vitamin Bi are reported by J. 1. 
Durand, V. W. Spickard and E. Bur- 
gess In each instance the improve- 
ment ceased and the symptoms grew 
worse when these injections were dis- 
continued and the vitamin was given by 
mouth. In view of the report that vita- 
min Bi was not absorbed in cases of 
achlorhydria, a gastric analysis was done 
m the first case and both free and com- 
bined hydrochloric acid were found to be 
present in average amounts The first 
patient was also given nicotinic acid for 
a period of 2 weeks but this was started 
after marked improvement had been 
made, and it was doubted that recovery 
was hastened In spite of the relapses 
which occurred when treatment by mouth 
was tried, both patients had recov'ered 
in 6 weeks from the beginning of injec- 
tion treatment The author^ belieied that 
this jieriod might have been greatly 
shortened had the intramuscular admin- 
istration been given continuously at 2- 
to 3-da\ mtirxals 

Vitamin C 

Ascorbic Acid — \ctordmg to 1 S 
\A’nghl.-"'* 4 general st,ilemen1s ni<i\ be 
m.ide loncermng the present status of 
ascoibic and ( 1 ) Most cases of scurvy 
can be cured with .iscoibie acid A few 
.ijipe.ir to be resist.int to this subst.mcc 
whereas they can be cured with Lirge 
amounts of lemon or other citrus fiuit 
( 2 ] Increased fragility of the c<ij)illaries 
when due to vitamin C deficiency will be 
restored to normal by the use of ascorbic 
acid, wdth the same exception as noted 
in n) 13) Vitamin C deficiency may 
occur under a great variety of conditions 
even when the intake of this substance is 
apparently adequate These include in- 


creased metabolism from infection (with 
or without fever) or from other causes, 
interference with absorption or utiliza- 
tion because of achlorhydria, colitis or 
other intestinal disturbances and addi- 
tional factors concerning which our pres- 
ent knowledge is limited. Deficiency in- 
evitably occurs in man when the intake 
is inadequate, since man is apparently 
unable to synthesize this substance and 
his storage capacity is very limited. (4) 
The proved indications for vitamin C 
therapy depend primarily on the pres- 
ence of or danger of a deficiency of this 
substance in the patient. This applies 
w'hether the primary problem is clinical 
or subclinical scurvy or any of the very 
numerous diseases for which it has been 
recommended as an important thera- 
peutic aid. 

The data of C. E. Snelling and S H. 
Jackson^®® indicate that there is a slight 
fall in the a.scorbic acid content of the 
jikisma of jiregnant women toward the 
end of jiregnancy The fetus is said to 
act as a parasite and h.is higher plasma 
levels of ascorbic acid than maternal 
blood taken antejiartuni Totally breast- 
fed babies were well sujijilied with vita- 
min C, if the ascorbic acid of the milk 
was greater than 4 mg per cent, if the 
ascorbic acid was below 2 ing per cent 
111 the breast milk, there w<is likelihood 
of deficiency in the baby. In artificially 
fed babies not receiving additional vita- 
min C, the level of ascorbic acid w.is low 

The authors make the following rec- 
ommendations Artificially fed babies 
should receive additional vitamin C from 
the time tliev are 2 weeks of age The 
mothers of breast-fed babies should Iiave 
adequate vitamin C in the diet, and if 
there is any question of lack in the 
mother’s diet, the babies should receive 
.idditional vitamin C 

Vitamin C and Lactation — T. H 
Ingalls, R. Draper and H M, Teel-®® 
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have studied vitamin C metabolism dur- 
ing lactation. Fresh breast milk from 
mothers on the usual diets of a maternity 
ward was found to contain an average 
of 4.5 mg ascorbic acid per 100 cc. dur- 
ing the first two weeks of lactation. 
Breast-fed babies of these mothers re- 
ceived an average of 28 mg. of ascorbic 
acid daily. When a liberal amount of 
vitamin C (300 to 600 mg. daily) was 
added to the mothers’ diet, ascorbic acid 
content of the breast milk increased to 
7.3 mg. per 100 cc. The babies of such 
mothers received an average of 46 mg. of 
ascorbic acid daily. 

Since the concentration of ascorbic 
acid in human milk was found to be con- 
siderably greater than that in blood 
plasma, it was suggested that ascorbic 
acid is secreted rather than diffused into 
the milk. 

Vitamin C nutrition in nursing infants 
is thus shown to be contingent on the 
ascorbic acid content of breast milk, 
which IS in turn influenced by the vita- 
min C intake of the mother The in- 
creased maternal need for vitamin C 
which was demonstrated to exist during 
pregnancy persists during the nursing 
period 

Distinct dift’erences between the plasma 
ascorbic levels of breast-fed and artifi- 
cially fed newborn infants has been 
shown by R L Mmdlm The plasma 
ascorbic acid concentration of normal 
2-\\eek old infants on breast feeding 
axeraged 1 0 mg per cent The plasma 
ascorbic acid concentrations of normal 
2-\\eek old infants on artificial feed- 
ings for about 1 week averaged 0 4 mg. 
per cent I.ower values resulted from 
longer periods of artificial feedings. It 
was shown that addition of sufficient 
ascorbic acid to the diet prevented the 
fall in plasma concentration invariably 
found with pasteurized milk feeding. 


In contrast to the findings of Ingalls 
and his co-workers are those of A. W. 
Fleming and H. N. Sanford.^os In a 
comparison of 72 mothers and their in- 
fants, it was found that the amount of 
vitamin C in the infant’s blood was 
directly determined by the mother’s 
blood vitamin C value and the infant’s 
blood was on the average similar to that 
of the mother. The average vitamin C 
level of the mother’s plasma was 0.884 
mg. per cent and that of the infant’s was 
0.753 mg. per cent. The amount of 
vitamin C in the mother’s blood is said 
to have had no influence on her produc- 
tion of breast milk, on the gain or loss of 
the infant, or any influence on the in- 
fant’s birth weight. The birth weight of 
the infant was not influenced by the 
amount of its blood vitamin C. How- 
ever, it is stated that if the mother has 
an average amount of blood vitamin C, a 
gam in weight by the infant taking her 
breast milk is followed by a small gain 
in the infant’s vitamin C blood content. 

The observations of B. M. Hamil, 
L Reynolds, M. W. Poole and I. C 
Macy-*^*'’ indicate that the minimal pro- 
tective dose of vitamin C for the average 
healthy infant is about 10 mg. per day 
The optimal dose is, of course, some- 
what above this amount 

Ascorbic Acid in Tissues— Studies 
on the concentration of ascorbic acid in 
the tissues have been carried out by 
T H Ingalls Ascorbic acid concen- 
trations in the hver^ of 70 infants com- 
ing to autopsy were determined and the 
results correlated with the dietary his- 
tory and the histology of the rib At 
birth, the amounts of ascorbic acid w’ere 
uniformly high, ranging between 20 and 
75 mg per 100 Gm of liver. From birth 
to 1 month, both mean and extreme 
values were significantly lower, although 
in only 1 instance was the figure less than 
10 mg per 100 Gm of tissue There- 



592 


PEDIATRICS 


after, 18 of 45 patients between the ages 
of 4 and 26 months showed concentra- 
tions of ascorbic acid in the liver below 
10 mg. per 100 Gm. The low values for 
ascorbic acid could be correlated more 
closely with the dietary intake than with 
the type and degree of infection Patients 
with histologic evidences of scurvy in the 
rib showed the lowest concentration of 
the vitamin in the liver, averaging less 
than 5 mg. per 100 Gm. of tissue. 

Distribution of ascorbic acid between 
cells and serum in relation to excretion 
of it in the urine has been studied by 
M. Heinemann.2^1 In fasting blood, a 
general correlation was found to exist 
between the ascorbic acid concentration 
in cells and in serum. The concentration 
in cells consistently exceeded that in 
serum Concentrations greater in serum 
than in cells w’'ere observed transiently 
following absorption of ascorbic acid, 
when the exchange betw^een vitamin C in 
serum and cells caused fluctuation in 
their concentrations These fluctuations 
were more marked m both cells and 
serum than in their resulting whole 
blood The whole blood concentnition of 
ascorbic acid a])pe<tred to correspond 
almost lineall\ to the degree of satura- 
tion of experiment<d subjects It also 
closely indicates the different ph<ises of 
complete saturation produced by test 
doses of asiorbic acid, as measured by 
the amount excreted m the urine Serum 
and whole blood concentrations were 
onl\ roughly correlated The determina- 
tion of ascorbic acid in whole blood thus 
appeared to be preferable for practical 
purposes. 

Urinary Elimination of Ascorbic 
Acid — The urinary elimination of large 
amounts of ascorbic acid, following in- 
take of a test dose by saturated subjects, 
depended on its concentration in the 
tubular reabsorption. The relation be- 
tween the curve of excretion and the 


concentration in cells and serum sug- 
gested that the rate of absorption by the 
tubule cells may depend upon the con- 
centration of ascorbic acid in these cells 

It was found that ascorbic acid is taken 
up from the plasma by red cells both in 
vivo and in vitro at a slow rate. 

The mechanism of the excretion of 
vitamin C by the human kidneys has 
been studied by E P. Ralli, G. J. Fried- 
man and S H. Rubin Simultaneous 
vitamin C and inulin clearances showed 
that vitamin C was excreted by filtration 
and by active tubular reabsorption. The 
reabsorptive mechanism for vitamin C 
appeared to be limited by a maximal 
rate, so that when the vitamin was pre- 
sented to the tubules by the glomerular 
filtrate at a rate exceeding this maxi- 
mum, the excess was excreted in the 
urine The excretion of vitamin C in a 
given individual appears to be determined 
by fl ) the plasma level, (2) the rate of 
glomerular filtration, and (3) the maxi- 
mal rate of tubular reabsorption The na- 
ture of the reabsorptive process is such 
that at low plasma levels the Mtamin C 
clearance reaches a minimal and constant 
value. The authors conclude that, al- 
though m chemical strudure, vitamin C 
IS related to carbohydrates, it is not 
reabsorbed by the same mechanism as 
glucose 

Vitamin C Metabolism in Tuber- 
culous and Normal Children — Fur- 
ther dat<i on vitamin C metabolism in 
tuberculous and normal children have 
been supplied by T. S Biimbalo and 
W. W. Jetter The urinary excretujn 
of vitamin C was determined m 2 groups 
of tuberculous and normal children, re- 
spectively The children in each group 
received approximately the same basic 
vitamin C diet of 55 to 65 mg daily 
After the initial period of observation, 
50 mg of synthetic vitamin C was added 
to the daily diet of each child. An imme- 
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diate rise was noted in the urinary ex- 
cretion of vitamin C in the normal group, 
whereas the tuberculous group, in whom 
the average basic excretion was 6.4 mg. 
per 24 hours, required an average of 
750 mg. in 15 days to produce a rise in 
excretion to 10 mg. per 24 hours. The 
maximum output of 23 mg. per 24 hours 
was obtained on the twenty-fourth day 
after 1200 mg. had been ingested. Sub- 
sequent feeding produced no further 
increase L^pon discontinuance of the 
added vitamin, the excretion of the 
tuberculous group promptly fell to the 
previous subnormal levels. The added 
need of vitamin C during active tuber- 
culous infection is emphasized by this 
study. 

Vitamin D 

Effect on Linear Growth in In- 
fancy — Further studies on the effect of 
vitamin D on linear growth in infancy 
are reported by P. C Jeans and G. 
Stearns-^^ The rate of linear growth 
of 9 infants given from 1800 to 4600 
units of vitamin D daily was compared 
with standard rates of growth, and with 
the growth of infants given the same 
dietary regime but amounts of vitamin D 
\ar\ mg from 135 to 340 units daily. The 
rate of grow’-th with the very high vita- 
min D intake was similar to or less than 
those of infants given 135 units daily, 
and definitely lower than the growth 
rales of infants given 340 units of vita- 
min D dail}. They conclude that the 
effect of Mtuinin D on increasing linear 
grow’th reaches a maximum when the 
\Itamm D intake is greater than 135 and 
less than 1800 units, probably in the 
neighborhood of 340 to 600 units daily 
Vitamin A in amounts exceeding those 
in an adequate diet apparently does not 
affect the linear growth of infants 

Antirachitic Effectiveness — An in- 
vestigation has been carried out by J. M 
Lewis^^^ to determine whether the anti- 


rachitic effectiveness of a fish liver oil 
preparation, such as percomorph liver 
oil, is increased by dispersion in the 
daily ration of milk. The result of this 
study from a prophylactic standpoint re- 
veals that, while both the emulsion and 
the oil (percomorph liver oil in % tea- 
spoonful of orange juice) were effective 
antirachitic agents, the incidence of rick- 
ets was less in the group of infants 
receiving the emulsion m milk. In the 
curative tests similar results were ob- 
tained, in that the healing response was 
greater in those infants receiving the 
preparation of milk when compared with 
those receiving the oily solution. Amaly- 
sis of the data revealed that the emulsion 
in milk was approximately twice as 
effective as the oily preparation at the 
dosage level employed in this investiga- 
tion. 

According to H Vollmer,^^^ rickets 
and tetany can be cured by peroral ad- 
ministration of 1 single dose of 600,000 
international units of Vitamin D. It is 
said that the curative effect is more 
prompt than that obtained wuth the daily 
administration of small closes. Serum 
calcium and serum phosphorus become 
normal and roentgenographic evidence of 
calcification is visible wuthm 1 w^eek The 
most impressive effect is the rapid rise 
of serum calcium In 2 cases of tetan}^ 
convulsions did not occur after vitamin D 
shock therapy, and all other symptoms 
of hyperirritabihty disappeared This 
usually occurs w'lthin 2 da}s without 
any additional therapy. Higher than 
normal values of serum phosphorus may 
occur after Mtamin D shock therapy, but 
usually decline to a normal level m from 
2 to 4 weeks The following conditions 
are suggested as indications for vitamin 
D shock therap) . Neonatal and infantile 
tetany; severe rickets, rickets associated 
with pneumonia or pertussis, rickets as- 
sociated with chronic infections, and 
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indifFerence of the parents of a rachitic 
or tetanic child. There appear to be 
no contraindications. No toxicity was 
manifested in 150 children treated with 
massive doses of vitamin D. The proper 
dosage is said to be 600^000 interna- 
tional units, incorporated in milk. 

Nonvitamin D Rickets Therapy — 
A. T. Shohl and A. M. Butler^i^ report 
the healing of rickets in 2 infants follow- 
ing treatment with a mixture of citric 
acid and sodium citrate and without 
vitamin D. Aside from the theoretical 
interest, the authors point out that the 
cure of rickets by factors other than 
vitamin D is of specific interest in the 
treatment of rickets resistant to vitamin 
D, and perhaps in other disturbances of 
calcium and phosphorous metabolism 

Vitamin D and Dental Caries — 
The role of \itamin D in the control of 
dental caries in children has been studied 
over a period of 4 consecutive yearb by 
1^ C ]\IcBeath and T. F Zucker 
A scMsoiicil incidence of dental canes was 
found to exist The greatest incidence 
\\<iN found m late w inter <in(l early spring 
\\ith\er\ low a <ilues during the summer. 
PievKAis observations on the beneficial 
elleets of \ itainin D were verified The 
administiMlion of gnided amounts of nat- 
iii<il ( anim<il source} \ilainin D as viti- 
nini ]) milk was successful in reducing 
ihe incidence of dent<il c<ines Uf the 
3 (loses of \itamm ]) administered (250, 
400 and SOO international units per 
(lav ) oiilv the last named was adequate 
to jirevent an increase during the height 
of the canes season ,ibove that of the 
prev lous }>enod I'ortifving the diet with 
“]>rotective foods'' or simply increasing 
the allowance of milk in the diet led to 
a moderate reduction in canes when no 
appreciable vitamin D was added. This 
change was clear cut in the autumn- 
winter period but not so definite in the 
wdnter-spring period A reversal of 


^'control" and ‘‘experimental" regime 
during 2 successive years in over 100 
cases showed that individual susceptibil- 
ity to canes was negligible as compared 
to the effect of nutritional factors. 

Epiphyseal Rating 

The employment of roentgenographic 
data of the ossification centers or the 
so-called epiphyseal rating as a measure 
of constitutional health is recommended 
by C. C. Francis It is pointed out 
that there is a definite sequence as well 
as date of appearance for centers of ossi- 
fication, and that this schedule may be 
interrupted or retarded by metabolic 
or constitutional disturbances. Height, 
weight, bodily maturity and even mental 
expansion may show irregularities in 
progress. It is stated, however, that 
epiphyseal rating is the earliest and fre- 
quently the only indicator of nutritional 
disturl)ance Progress m epiphyseal rat- 
ing may be used as a delicate measure 
of conslitulional health in \oung chil- 
dren, but it will fail if employed as an 
mdnator of bodily maturation Sick chil- 
dren show' a lag in epiphyseal rating 
proportionate to the duration and inten- 
sity of the constitutional disturbance 
When convalescence is completed, the 
e])iplnseal rating advances again. The 
ej)iph>seal rating is also influenced by 
available mineral and \itamin D Chil- 
dren (in a low' mineral ration tend to lag 
m epiphyseal rating As a corollary of 
this, children growing very rajiidly will 
tend to lag in epijihyseal rating unless 
they are provided with ample rations of 
mineral and vitamin D When the pe- 
riod of rapid growth comes to a close the 
epiphyseal rating advances rapidly Chil- 
dren growing slowly and given a diet 
rich in minerals and vitamins, particu- 
larly vitamin D, tend to advance rapidly 
in epiphyseal rating. Figure 4 illustrates 
the dates of appearance of centers of 
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ossification in white boys from birth to 
5 years of age. 

Milk 


Nutritional studies have been carried 
out by Lydia J. Roberts and her co- 
workers in an attempt to determine ( 1 ) 
whether the daily addition of a pint of 


deviation from average weight for height 
and age, condition of teeth, and the stage 
of osseous development as measured by 
the carpal development. One group re- 
mained on the usual institutional diet as 
the control (this diet is described as a 
rather mediocre institutional diet) ; 1 
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milk to the diet of children already rC’- 
ecu 111 ^ approximately 1 pint would pro- 
duce any measurable improvement m 
ph\sical status over a period of 1 tear, 
and (2) whether any advantage could 
l)e demonstrated for irradiated over non- 
irradiated milk The children were <li“ 
\ided into 3 groups, matched as closely 
as possible on the basis of age, sex, 


received daily an additional pint of le- 
constituted e\aj)urated milk, and 1 <in 
equal amount of irradiated evaporated 
milk. In the first portion of the study--^ 
the effect upon growth m height and 
weight was measured Both groups re- 
ceiving the daily addition of a pint of 
milk showed measurable increases in 
growth in height and weight These <^hf- 
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ferences, however, were not large and 
did not always attain statistical signifi- 
cance. They did point consistently m 
the same direction and the authors felt 
that they probably represented real dif- 
ferences which could be attributed in 
part, at least, to the dietary supplement. 

In the second portion of the study^^^ 
the efifect of these milk supplements upon 
the ossification of the bones of the wrist 
was measured The 2 groups receiving 
the milk supplement showed somewhat 
greater and statistically significant prog- 
ress than did the control group. There 
was no significant difference between the 
2 groups receiAu'ng milk All 3 groups 
at the outset were retarded in respect 
to the Carter norms of carpal develop- 
ment and were still retarded at the end 
of the study However, both groups 
given a supplement of milk reduced their 
deficit to a greater degree than did the 
control group. 

In the third portion of the study--- 
the efifect of these 2 milk supplements on 
the development and spread of dental 
canes was observed All the children 
showed extremelv progresswe canes. 
Although the difference in <i(lvance m 
caries between the grou})s was small and 
Statistic «illv nisignificMiit, there W’as a 
consistent tendencv according to all 
methods of comp<irison for the jirogress 
of cMries to be slightly less for the chil- 
dren given a sn])])Iement than for the 
control children, with no consistent dif- 
ference between the 2 groujis given 
irradiated and nonirradiated milk 

One criticism against this type of 
study is the choice of the control group. 
The control diet is described as being 
largely carbohydrate and deficient m 
protective factors The only valid con- 
clusion that can be drawm in that a defi- 
cient diet was partially but inadequately 
supplemented by the addition of 1 pint 
of milk per day. There is a distinct need 


for well controlled nutritional studies on 
sufficiently large groups of children to 
permit statistical analysis. However^ the 
control group should receive as nearly 
as possible a diet adequate in all but a 
single factor. 

Dental Claries 

Studies directed toward clarification of 
the etiologic factors involved in dental 
caries are being sponsored by the United 
States Public Health Service under the 
direction of L. M. Waugh. These studies 
are being conducted among a group of 
Eskimos which includes primitive na- 
tives, with little contact with white men, 
and less primitive natives in closer asso- 
ciation with outside influences Both the 
clinical and bacteriologic findings appear 
to indicate that the rather extensive 
dental canes which occurs among the 
less primitive Eskimos is the counterpart 
of the dental caries found among other 
peoples, wath a single notable difference 
The evidence indicates that the dental 
caries among these h^skimos is largely a 
disease of recent origin Its distribution 
IS limited m<imly to the vounger natives, 
the older ones, even though they have 
lived in or near white settlements for 
many }ears, showed few indications of 
the disease It may be significant that 
the types of denhil c<ines observed among 
the natives, which are almost exclusively 
occlusal and proximal, are those gen- 
erally commonest in all populations, 
which are particularly associated wnth 
young persons If, as has been sug- 
gested, the varieties of dental canes 
more commonly associated with adults — 
particularly canes of smooth surfaces of 
the teeth m the gingival and root areas — 
have a separate etiologic basis, the prob- 
lem of the cause of dental canes among 
these Eskimos is simplified by the virtual 
absence of such varieties. 
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T- Rosebury and M. Karshan^^a made 
a study of the dietary habits of the Es- 
kimo subjects. While it is not unlikely 
that dietary factors play an important 
part in the production of the caries noted, 
the data collected by these authors indi- 
cate no such correlation. They state that 
most of the dietary conditions commonly 
held to be responsible for dental caries 
or its absence cannot be correlated with 


the incidence of dental caries at the 3 
Eskimo settlements studied. These un- 
correlated conditions included dietary 
carbohydrate in general, cereal and grain 
foods, dietary protein and fat, calcium 
and phosphorus and probably vitamin D 
and the potential reaction of the diet. 
These conditions either lack influence on, 
or play secondary roles, in the causation 
of dental caries among these people. 


PARASITIC DISEASES 

By Waldo E. Nelson, M.D. 


Pinworms 

Cellophane swabs have been recom- 
mended for obtaining material from the 
anus for diagnosis of pmworm infection. 
L Reardon--^^ points out that the cello- 
phane swabs contain artifacts which 
simulate the ova of pinworm The arti- 
facts have a definite hyaline outline, usu- 
ally ovoid, sometimes rounded, envelop- 
ing a dark, amorphous mass The 
hyaline outline of the artifacts which 
appears to be composed of several layers 
resembles the transparent layers of cells 
of the ova The central mass is irregular, 
brownish or greenish w'lth usually a clear 
sjiace between it and the hyaline outline. 
X'ariation m size is great but usually 
falls within the range of the pmworm 
egg, so that size and appearance consti- 
tute a potential source of error in diag- 
nosis of oxyuriasis The similarity of 
the artifacts and the pinworm ova are 
illustrated in Figs. 5 and 6 

Giardiasis 

The pathogenicity of Giardia lamblia 
(Lamblla intcstinalis) has been ques- 
tioned by some observers. However, most 
of them think it capable of causing dis- 
ease in a certain percentage of those 
infested. According to the study of 


P. 'V'eghelyi,225 three-fourths of the chil- 
dren infested with Giardia lamblia have 
symptoms or significant complaints which 



Fig' 5 — 1 to 4 Artifacts hi ‘‘Cellophane'" 
pre\iously used in hwabbing 5 to 6 Arti- 
facts m “Cellophane” not preMOuslv used in 
swabbing (Keardon Ain J Trop Med ) 

can be related to the infestation. In the 
majority of instances, infestation is fol- 
low’ed by an acute disease which may 
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TABLE 7 

Effect of Treatment on 29 Children 


Findings 

Before 

Treatment 

After 

Treatment 

29 children; 



Giardia present 

29 


Anorexia 

26 

3 

Headache 

17 

, , 

Dizziness ... 

15 

3 

Irregular bowel movement ... 


. 

Abdominal pains ... 

21 

1 

Abdominal pain on palpation 

23 

1 

19 anemic children; 



Average value of hemoglobin 

57% 

89% 

Average of erythrocyte counts . . 

3,009,000 

4,416,000 

20 underdeveloped children* 

1 38 months 

About 2 4 kg. 


Average retardation 

.Average monthly gain in weight o\er normal amount 

11 months 


(Vtg‘hel>i Am J Dis Child) 


become clirunic, leading to anemia and 
alKlominal complaints and impeding nor- 
mal development. 

(jiardia lamblia has a vegetative and a 
cystic stage. Organisms in the vegetative 



Fig. 6 — 1. Pinworm egg in n/10 NaOH. 
Outer shell distended 2 Pinworm egg in 
n/10 NaOH Outer shell dislodged 3 to 5 
Pinworm eggs in tap water (Reardon : Am 
J. Trop Med ) 


form are easily found in the duodenal 
fluid They seldom appear in the feces, 
except 111 case of severe diarrhea. Diag- 
nosis can be made by finding the cysts 
which appear in the stools in practically 
ever} case. 

While some of the infested children 
had no symptoms and others had symp- 
toms of no significance, a high percentage 
of the infested children had gastroenteric 
complaints, anemia and inadequate physi- 
cal development. The s_\inptums con- 
sisted of anorexia, frectueat headaches, 
and dizziness, irregular or frequent bow’el 
mu\enients, and pain in the abdomen, 
Usually after meals. The cliildren were 
anemic and thin They w ere underweight, 
but not under height, Muscular rigidity 
and pain on abdominal pal])ation were 
noted The pain was most frequently 
localized in the cecal or the hepatoduode- 
nal regions but was not constant or 
localized to a circuniscnlied point The 
luer was palpable m many instances. 

Acetarsone (stovarsol) was used in 
treatment of this senes of cases. The 
dosage was started at % to IH grains 
(0 04 to 0.10 Gm.) per day according to 
age and was increased to 3% to 7% 
grains (0.25 to O.SO Gm ) per day. A 
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course of treatment lasted 3 weeks. In 
29 of the 32 children treated, the 
parasites had disappeared by the end 
of the third week of treatment. The 
effect of the treatment on the 29 children 
who were apparently cured is shown in 
Table 7. 

An instance in which giardiasis sim- 
ulated celiac disease is reported by 
P Veghelyi.22® ^ 25 months of 

age, had severely impaired physical de- 
velopment, with a large, protruding ab- 
domen, hypotonic muscles, a dry skin, 
anemia, low calcium and phosphorous 
values in the blood and osteoporosis. He 
had large highly offensive, extremely 
fatty stools, 2 or 3 times a day Exami- 
nation revealed serious diminution of 
the absorptive capacity of the intestines. 
The condition was attributed to an infes- 
tation with Giardia lamhlia. After ex- 
pulsion of the parasites, the child quickly 
put on weight ; the intestinal absorption 
returned to normal, and the anemia and 


the symptoms of celiac disease disap- 
peared. While the author does not infer 
that giardiasis is the sole cause of celiac 
disease, he does suggest that in children 
with the celiac syndrome, an examina- 
tion for parasites should be made. 

P. \"eghelyi--" has demonstrated that 
absorption of fats is hindered in patients 
with infestation by Giardia lamblia. It is 
his opinion that the obstacle to absorp- 
tion is of a mechanical nature and is 
caused by a layer of parasites adhering 
to the wall of the intestines. He has 
tested this assumption by studies of fat 
excretion before and after expulsion of 
the protozoa. In 8 of the patients who 
were successfully treated with arsenic 
and acridine compounds, the absorp- 
tion of fats became normal after treat- 
ment. For example, in 3 patients whose 
fat excretion was over 70 per cent of fat 
intake before treatment, the fat excre- 
tion was only 5 to 7 per cent after com- 
pletion of treatment. 


POISONING IN CHILDREN 

By Waldo E. Nelson, M D. 


Atropine — Nine instances of poison- 
ing from atropine are reported by H G 
.Morton --^ In 2 of the cases, the only 
atropine administered was that instilled 
111 the e>e> for ophthalmoscopic exam- 
ination There appears to be a marked 
variation m the amounts of atropine 
w hicli are tolerated by various children 
and adults Poisoning has been reiiorted 
in adults with doses of less than 
gram ( 1 mg ) and fatalities with '/io 
grain ( 2 mg ) of the drug In chil- 
dren fatalities have been reported 
with doses as low as Ymo gram (04 
mg ) Four drops of a 1 per cent solu- 
tion of atropine contain grain (2 
mg ) of the drug. The toxic symptoms 


are hot, dry, flushed skin, dilated pupils, 
nausea, diarrhea, delirium, staggering 
gait and coma Treatment should include 
administration of such parasympathetic 
drugs as pilocarpine, physostigmine, 
acetylcholine, and muscarine until the 
mouth is moist, copious lavage of the 
stomach, cerebral stimulants if coma is 
present, and catheterization of the blad- 
der High temperatures should be con- 
trolled bv alcohol sponges, and by the 
forcing of fluids. 

Stramonium — Two cases of stramo- 
nium poisoning are reported by J. D. 
Hughes and J. A Clarke, Jr.--® Stra- 
monium poisoning follows ingestion of 
any part of the Jimson weed, a plant 
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prevalent in this country and in all tem- 
perate and tropical zones. This weed is 
also known by such other names as 
Jamestown weed, thorn apple, stinkweed, 
devil’s apple, and apple of Peru. 

When the seeds or leaves are eaten, it 
may take hours for the symptoms to 
develop ; but when a tea made from the 
seeds is drunk, as in the author’s 2 cases, 
the onset may occur within minutes. 
Poisoning by the seeds usually causes a 
maniacal condition while ingestion of the 
leaves produces a comatose state The 
degree of poisoning depends on the total 
quantity of the active principles of the 
weed absorbed, the potency of these 
principles, the promptness and effective- 
ness of the treatment and the sensitivity 
of the patient to the 3 alkaloids, atropine, 
scopolamine and hyoscyamine Progres- 
sively increasing thirst and disturbances 
of vision are usually early symptoms 
Other early s>mptoms which have been 
described are a sense of intoxication, 
euphoria, irritability, restlessness, and 
fear On ph}sical examination tliere is 
extreme dilatation of the pujnls with no 
reaction to light or to accommodation. 
The skin is nsiiall} flushed, hot, and 
dr\ Tile surfaces of tlie mucous mem- 
brane are dr\ and h_\peremic, unless 
collapse with ccanosis is present The 
neck nia\ he stifif, and there may even 
be opisthotonos associated with convul- 
sions Tadncardia is a constant symp- 
tom Fe\er may or ma) not be present, 
temperatures as high as 105° F (40 5° 
C ) have been recorded 

Treatment to be effective must be 
promiDt The stomach should be lavaged 
with water or 4 per cent tannic acid 
solution, which precipitates the alka- 
loids. Magnesium sulfate may then be 
administered through the stomach tube 
If difficulty IS met in passing the tube, 
emetics should be given without delay 


A drop of croton oil has been recom- 
mended for its purgative effect. 

The authors administered soluble 
phenobarbital subcutaneously for its 
sedative effect Morphine is contraindi- 
cated because of its tendency to cause 
cerebral congestion and because of its 
known synergistic action with atropine 
and scopolamine Most patients recover 
in 1 or 2 days. However, the mydriasis 
may persist for a week or longer. An 
occasional death has been reported. 

Chenopodium — A case of severe toxic 
encephalitis in a 2%-year-old child, re- 
sulting from the ingestion of 72 minims 
(4 6 cc ) of oil of chenopodium over a 
period of 10 days is reported by T. L. 
Birnberg and C. L. Steinberg.^^o 
case recovery followed forced perivascu- 
lar (spinal) drainage and is of interest 
since cases of poisoning in which there 
are diffuse cerebral symptoms usually 
terminate fatally The authors’ technic 
of forced perivascular drainage was as 
follows 0 4 jier cent saline solution was 
given at tlie rate of 10 cc. per pound of 
body weight per liour The child was 
placed on a Bradford frame, elevated on 
12-inc!i blocks and a spinal needle was 
ke])t in situ m the fourth lumbar inter- 
space throughout each treatment From 
900 to 1500 cc of the hypotonic saline 
solution were given at the rate of from 
250 to 300 cc jier hour, and the sUlus of 
the s])inal puncture needle which was left 
III s'ltii was withdrawn every half hour 

Lead — A case of lead encephalopathy 
in a breast-fed infant due to the use of 
lead nipple shields by the mother is re- 
ported by M Rapoport and A S Ken- 
ney.--'*! The mother had worn the lead 
nipple shield constantly betw'een nurs- 
ings, the nipples being cleansed with 
boric acid solution before and after each 
feeding The infant developed symptoms 
of encephalopathy at the age of 3^4 
months. 
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Improvement in a case of lead enceph- 
alopathy following treatment by ade- 
quate sedation together with a diet 
high in phosphorus including 30 cc* of 
a 10 per cent solution of disodium phos- 
phate is reported by 1. Kowaloff.^^^ 
Evidence is presented to show that in 
this case the lead concentration of blood 
was determined by the lead-phosphorous 
product constant of the blood. This con- 
stant, expressed in the simplest form, is 
the product of the lead concentration in 
mg. per 100 cc. of whole blood and the 
inorganic phosphorous concentration in 
mg. per 100 cc of serum. In order to 
determine the chemical significance of 
this lead-phosphorous product constant, 
the author made the following assump- 
tions ( 1 ) That the serum is a saturated 
solution of completely ionized dilead 
phosphate, PbHP04 (2) that the lead 
earned by the red blood corpuscles is in 
the solid phase of PbHP04, ^nd (3) that 
the PbHP04 ions in the serum are in 
equilibrium with the solid PbHP04 of 
the red cells The author also assumes 
that the proportion of lead per 100 cc 
of serum to lead per 100 cc. of whole 
blood IS a constant With this h}pothesis, 
he was able to show that the solubility 
product constant of PbHP04, deter- 
mines the lead and the phosphate con- 
centration of the serum. 

The author concludes that since there 
IS good evidence that the principle of the 
solubility product constant is valid for 
the lead phosphate of the blood, a diet 
high m phosphorus (j)roducing a high 
content of inorganic phosphorus in the 
serum) would appear to be the most 
rational method of decreasing concen- 
tration of lead in the blood 

Methyl Salicylate — A Eimas^^^ re- 
ports a case of methyl salicylate poison- 
ing in an infant who sw^allowed 1 tea- 
spoonful of oil of wantergreen. Vomiting 
was an earh' symptom and this was fol- 


lowed by rapid breathing and drowsi- 
ness, and wdthin a period of 12 hours the 
child had become quite stuporous. The 
child became cyanotic and after 24 hours 
had generalized convulsions. Death oc- 
curred 48 hours after the poison w’-as 
taken. The temperature had risen to 
105° F, (40.5° C.j and signs of pneu- 
monia had appeared. 

The symptoms of poisoning wdth 
methyl salicylate can be grouped under 3 
headings, namely • gastroenteric, respira- 
tory, and central nervous system. Vom- 
iting and diarrhea are frequent occur- 
rences. The cerebral symptoms consist 
of marked irritability, increasing stupor, 
mental dullness, and generalized convul- 
sions. Hyperpnea is a common and 
spectacular symptom. There is some 
question w^hether or not this is related to 
acidosis The similarity of the symptoms 
of methyl salicylate poisoning to those of 
diabetic coma have been noted frequently. 

There is no specific therapy Glucose 
in physiologic saline solution should 
be given intravenously Since there is 
frequently a lowering of the carbon diox- 
ide combining power, this determination 
should be made at once and, if the CO2 
combining pow’er is low, alkalis should 
be given at once either by mouth or 
intravenous!) 

Phosphorus — A case of ]:)oisoning in 
an infant presumably resulting from 
phosphorus contained in an antirachitic 
preparation is reported In L W, Son- 
tag - The infant had received since 
the age of 1 month rather large doses of 
a cod-liver oil and malt preparation 
wdiich contained gram of pure phos- 
phorus per fluid ounce (1 mg per 30 
cc ) Sun baths w'ere started at 6 weeks 
of age 

Up to the age of 4 months the infant’s 
gain m w'eight was rapid From 4V to 
6 months of age he gamed no weight, and 
from 6 to 7 months of age there was only 
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a slow gain in weight. The infant be- 
came lethargic during that period. There 
was moderate anorexia but no vomiting 
or diarrhea. Although the infant ap- 
peared anemic, the blood count was 
within normal limits ; however, the hemo- 
globin level was not stated. The calcium 
and phosphorous content of the serum 
was not determined. Roentgenograms of 
the long bones, taken at the age of 6 
months, showed broad bars or bands in 
the ends of the long bones At the age 


of 7 months the mixture of cod-liver oil 
and phosphorus was discontinued, and a 
fortified cod-hver oil was substituted. In 
the first 2 weeks following this change, 
the child gained 11 ounces in weight 
The general condition was much im- 
proved; the skin turgor rapidly became 
normal; the lethargy disappeared; and 
motor development progressed normally. 
It was believed that the sun baths and 
the excessive vitamin D intake increased 
the toxicity of the phosphorus. 


POLIOMYELITIS 

By Robert A. Lyon, M.D. 


Incidence — The prevalence of polio- 
nn ebtis between the years 1915 and 1937 
has been reviewed by B. C. Hampton.^®® 
Although the disease occurred in any 
season in parts of the United States, the 
peaks of incidence dev'-eloped during the 
summer months from June to Septem- 
ber More than 10,000 cases a year were 
reported m 4 different years, 1916, 1927, 
1931 and 1935 jMortality rates have 
varied from 9 6 to 42 3 per cent v\ ith an 
average of 21 5 per cent, but some of 
these figures might not have been accu- 
late because of unreported cases, espe- 
cialh during the early }ears of this pe- 
riod. Deaths per 100,000 population 
have ranged from 0.6 to 10.0. 

The incidence of poliomyelitis in the 
United States during the year 1938 
was the lowest of any year since 1916, 
according to the report of C C Dauer 
The low morbidity rates were prevalent 
throug-hout all of the States with the high- 
est rate in the District of Columbia (4.3 
per 100,000 population). Alabama and 
Mississippi reported relatively high rates 
and Montana, Idaho, New Mexico, and 
Arizona had a slightly larger proportion 
of cases than the Country as a whole but 


even their rates were quite low. In a 
few small areas of the South Atlantic 
States and in the Middle West, epidem- 
ics of considerable size had occurred. 

Second A ttacks — A second attack of 
poliomyelitis has been described by J A 
Toomey.-®^ The initial infection occurred 
when the patient was 3 years of age and 
the second one when he was 20 years of 
age. Eighteen patients with second at- 
tacks of this disease have been reported 
m the literature but the author raised the 
question whether or not these recur- 
rences were true poliomyelitis. .After an 
initial infection, the few remaining nerve 
fibers of an area may be especially liable 
to the influence of any toxic material so 
that many types of illness may j^roduce a 
paralysis which is really a toxic neuroni- 
tis rather than a true poliomyelitis. With 
this possibility in mind, second attacks 
of poliomyelitis must be observed closely 
to determine whether an acute infection 
has merely aggravated an old poliomye- 
litis or is a true second attack of the 
disease. 

IniJuence of Tonsillectomy — The 
relationship between the removal of ton- 
sils and adenoids to the incidence of 
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poliomyelitis has been reviewed by R. C 
Eley and C. G. Flake.^^s The disease 
was found to have occurred in a rela- 
tively large number of children within 
30 days after the removal of their tonsils 
and adenoids, and the high incidence of 
bulbar types of the infection among these 
tonsillectomized patients was striking. Of 
a total of 131 patients with bulbar types 
of poliomyelitis, approximately 32 per 
cent had had their tonsils removed within 
20 days prior to the onset of the disease 
It seemed likely that the tonsils might 
have been harboring the virus at the time 
of operation and the trauma to the tis- 
sues permitted entrance of the infection 
into the central nervous system. At- 
tempts to reproduce this condition in 
animals failed. 

Injury of the pharynx caused by the 
removal of tonsils and adenoids was also 
considered by A B Sabin-®^ to be a 
factor leading to poliomyelitis infections 
He was able to block off the nasal pas- 
sages by the use of zinc sulfate spray in 
monkeys and then to produce poliomye- 
litis b}' the injection of the virus into 
tonsillar tissue The instillation of virus 
into the nasopharxnx in animals who 
had recently had their tonsils removed 
did not produce poliomyelitis but the 
injection of the virus into the tissues 
seemed to he the necessary factor causing 
the disease Tonsillar injection usually 
jiroduced bulbar infections which devel- 
oped raiiidly with symptoms of a paraly- 
sis of the cranial nerves Nasal sprays 
had ]U'Otected the animals from invasion 
of the virus by way of the olfactory bulb, 
since this organ was found to be entirely 
normal at post-mortem e.xamination. The 
pathway of the \irus to the brain must 
have been along the tracts of other pe- 
ripheral nerve fibers. It seemed likely 
that poliomyelitis which has been ob- 
served frequently in patients w’ho have 
had recent tonsillectomies probably re- 


sulted from the presence of the virus in 
the tonsils which was liberated by the 
trauma of the operation so that the infec- 
tion could spread into the brain tissue. 
The author concluded that it would be 
unwdse to perform this operation in pa- 
tients during seasons in which poliomye- 
litis was prevalent in the community. 

The influence of tonsillectomy on the 
occurrence of bulbar poliomyelitis has 
also been reviewed by M. Stillerman and 
A. E. Fischer Among 10 patients at 
the Willard Parker Hospital in 1935 
who had had their tonsils removed within 
a month preceding the onset of poliomye- 
litis, 6 developed bulbar or encephalitic 
forms of the disease. In the year 1937 
there were 3 patients who had had their 
tonsils removed w’lthin a month preced- 
ing the illness and all had bulbar types 
of the disease. The first symptoms of 
poliomyelitis usually occurred in 10 to 
21 days after the operation. The inci- 
dence of bulbar or encephalitic types of 
poliomyelitis was much greater in this 
small group of operated patients than in 
the total senes of children who had the 
disease during the entire epidemic It 
was thought probable that the virus 
gained entrance to the central nervous 
system by way of the broken mucous 
membrane of the pharuix These au- 
thors also concluded that during the 
epidemics of poliomyelitis, tonsillectomy 
should not be performed 

Etiology and Pathology — The fate 
of poliom_\ elitis virus instilled into the 
noses of monkeys has been studied by 
A B Sabin and P K Olitsky^'*^ 
Shortly after the Mrus was placed in 
the noses of normal monkeys, it disap- 
peared from the nasal mucosa and could 
not be detected m the olfactory bulbs 
during the first 48 hours At the end of 
72 hours, small amounts reappeared in 
these 2 localities and then gradually dis- 
appeared during the next 24 hours In 
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immune convalescent animals, the virus 
disappeared from the nasal mucosa shortly 
after its instillation and did not reappear. 
It was concluded that the transmission of 
the disease in man by droplet nasal 
secretions would be very difficult unless 
much larger quantities of virus were 
transmitted than were employed in the 
above experiments, or unless human sus- 
ceptibility was greater than that of ex- 
perimental animals, or, finally, unless the 
virus was sometimes much more virulent. 

J. A. Toomey^^^ has been able to pro- 
duce polomyelitis in monkeys by intra- 
venous injections of the virus, after the 
olfactory nerve had been cut. Some of 
the animals, both in the operated and in 
the control series, resisted infection even 
though massive doses of the virus were 
administered. 

This experiment would indicate that 
the virus reached the central nervous sys- 
tem by some other route than by its 
secretion into the nasal cavities after 
intravenous injection and resorption by 
the olfactory nerve. 

The virus has been recovered from 
the intestinal tract as well as from tlie 
nose and throat secretions of patients 
and expcnnicntal animals S D 

Kramer. 1^ Hoskwith and L H Gross- 
man Nasal washings and the stool or 
intestinal contents of 20 patients in vari- 
ous sta^qes of poliomyelitis and from 7 
monke} s at the height of the disease w^ere 
examined I'our strains of the virus wxre 
isolated from 3 patients, twnce from nasal 
washings and twice from the feces The 
virus was obtained on the fifth to ninth 
day of illness From 1 monkey, the virus 
was recovered from the upper intestinal 
tract It seemed probable that the chief 
route of infection was by way of the 
nasal or oral mucous membranes and 
probably the disease was spread by the 
contact of 1 individual with another. 
The fact that the virus can survive gas- 


tric digestion and occur in the feces would 
be strong evidence that greater precau- 
tions should be taken in the disposal of 
the feces of poliomyelitis patients to pre- 
vent the spread of the infection. 

The pathological changes in the nerv- 
ous system of monkeys infected intra- 
nasally with poliomyelitis virus have 
been reviewed by H. K. Faber. The 
pathway of the virus began with involve- 
ment of the olfactory bulb, progressed to 
the brain stem at about the level of the 
medulla and finally down the spinal cord 
until it localized there in certain areas, 
often more pronounced on 1 side than 
the other The author was inclined to 
believe that this was the usual route 
taken by the virus in causing the infec- 
tion in man and experimental animals. 

Infection by way of the intestinal tract 
has not been proved definitely because all 
of the experiments of this type have re- 
quired traumatic injury to produce an 
invasion of the virus The lesions in the 
brain stem usually followed the order 
described above but there was some vari- 
ation in the speed with which this proc- 
ess occurred The nerv^e cells of the 
upper portion of the brain stem seemed 
to be fairly immune to the virus but there 
was a distinct susceptibility of the an- 
terior horn cells of the lower spinal tract. 
The variation in susceptibility of the 
various cells and the possibility that the 
virus might be destroyed before it reaches 
the lower motor cells ma}^ account for 
the occurrence of abortive nonparal>tic 
t\pes of poliomyelitis and for the com- 
plete recovery noted in many patients 

The invasion of the olfactory bulb 
seemed to be accompanied by a fever 
response by the patient and when the 
l^rain stem became involved symptoms of 
fever, vomiting, headache, general ma- 
laise often developed The invasion of 
the posterior and lateral horns of the 
dorsal ganglia of the spinal cord usually 
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produced pain and tenderness and a posi- 
tive Kernig sign. When the anterior horn 
cells became involved and destroyed, the 
weakness and flaccid paralysis occurred. 
As a rule, the cerebral spinal fluid con- 
tained no abnormal constituents until the 
latter part of the invasion of the brain 
stem and then the changes in the fluid 
continued as the virus progressed down 
the cord. 

Variations in the antibody content of 
the blood serum of patients with polio- 
myelitis have been detected by J. F. 
Kessel, F. D. Stimpert and R. T. Fisk 245 
Various strains of poliomyelitis virus 
were employed in the test. The results 
differed considerably, depending upon 
the type of virus used but as a rule the 
serum from patients who had nonpara- 
lytic types of infection had larger amounts 
of antibodies than the serum from para- 
lytic patients Usually, the amount of 
neutralizing antibodies in the serum ob- 
tained from patients convalescent from 
poliomyelitis was greater than that pres- 
ent at the onset of the disease. This 
would indicate that antibodies developed 
throughout the course of the disease. 
However, a fairly large number of pa- 
tients, more frequently adults than chil- 
dren, had slight or moderate amounts of 
neutralizing antibodies m their blood 
serum at the onset of the infection, which 
suggested that these individuals had had 
some previous experience with the dis- 
ease, but that this type of immunity did 
not protect them from the infection The 
percentage of increase in the amount of 
neutralizing substances from the time of 
onset of the disease to the convalescent 
period was about equal in children and 
adults When the amounts of neutraliz- 
ing antibodies found in individuals ex- 
posed m different years were compared, 
it was noted that at the end of a severe 
epidemic, convalescent patients had aug- 
mented amounts of neutralizing sub- 


stances to virulent strains of the virus. 
Exposure to virulent strains of the virus, 
therefore, seemed to cause corresponding 
increases in antibody production. 

Treatment — Sulfapyiidine caused a 
drop in temperature and relief from pain 
in a patient with poliomyelitis treated by 
J. C. Wagner.246 

No beneficial effects of sulfapyridine in 
the prevention of experimented poliomye- 
litis could be seen by J. A. Toomey and 
W. S. Takacs.^^T Four monkeys re- 
ceived the drug in doses of 0.5 Gm. 
twice a day, beginning the second day 
after intracerebral inoculation with the 
virus. Four other monkeys served as 
controls The levels of sulfapyridine in 
the blood of the treated monkeys varied 
from 1 2 to 8.2 mg. per cent, and all of 
the animals developed the disease 

The best treatment for all poliomyelitis 
patients w'ith respiratory paralysis was 
artificial respiration by means of the 
Drinker respirator, according to the re- 
port of H. H. Hyland, W. J. Gardiner, 
F. C. Neal, W.' A. Oille and O. M 
Solandt.24S Difficulties arising from 
spinal, bulbar or combined lesions seemed 
to require this type of artificial respira- 
tion. When the vital capacity of a pa- 
tient of the author’s senes was reduced 
to 1500 cc or less he was placed in the 
respirator The main causes of death in 
such patients were depression of the car- 
diovascular and respiratory centers, or 
pneumonia. In order to avoid the latter 
disease, sterile technic and the wearing 
of masks by attendants was required and 
draughts or other irritating conditions 
were excluded as far as possible Care 
w'as taken to have trained attendants on 
duty at all times with equipment haiKh 
for keeping the trachea free from secre- 
tions The position of the patients was 
changed frequently and careful attention 
given to the prevention of urinary reten- 
tion, constipation, and skin infections. 
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Of the 16 patients with respiratory 
paralysis, 10 had bulbar lesions. Seven 
of the entire group died. Four of the 
surviving group had bulbar involvement, 
but 3 of these will require prolonged 
treatment in the respirator. The length 
of time required for the patient’s stay in 
this apparatus could be judged fairly 
accurately by tests of vital capacity but 
the rate at which the vital capacity im- 
proved dififered widely in various patients 
Readings of 2000 cc. were usually ob- 
tained before the patient was taken out 
from the respirator. 

Success wth the use of the Drinker 
respirator in cases r)f respiratory paraly- 
sis depends upon the type of patient 
selected. A, V Stoesser and W Sako^'^'^ 
reported successful results in <S cases of 
poliomyelitis with involvement of the 
intercostal and phrenic nerves. Patients 
v\ ith respiratory difficulty w Inch is bulbar 
in origin did poorly in the Drinker res- 
pirator because the instrument caused 
forcible aspiration of throat secretions 
into the lungs Two patients with bulbar 
involvement and pharyngeal or laryngeal 
paralysis who were treated in this man- 
ner died after sucli treatment Of a semes 
of 13 ]>atients tieated w ith postural drain- 
age, all but 1 stirMved Good results may 
h(‘ expected with the respirator if the 
t'litne phaiwnx is not paralyzed. 


Prevention — Persistent loss of the 
sense of smell or disturbances of taste 
have occurred in patients who have used 
nasal sprays of zinc sulfate for the pre- 
vention of poliomyelitis. A group of such 
patients has been collected by F, F. Tis- 
dall, A. Brown and R. D. Defries.-'^^ 
Thirty-six children between the ages of 
3 and 10 years had suffered a loss of 
smell for a period of at least 2 months, 
and 52 others continued to have the loss 
of sensation when examined at the end 
of 6 months. The complaint was com- 
moner among the older children. Eleven 
patients had a persistent disturbance of 
both taste or smell following a single 
nasal spray and 39 developed the com- 
plaint after 2 sprays. It was concluded 
that further studies should be made of 
the nature of the damage which is pro- 
duced to the nerve endings by the zinc 
sulfate 

A histological study of the effects of 
zinc sulfate on the olfactoiy nerves of 
rats has been made by C G Smith 
He examined the 3 types of cells present 
in the membranes of the nose of the rat, 
all of which w^ere destroyed quickly by 
the application of a 1 per cent zinc sul- 
fate solution. After a period of 12 da>s 
some of the supporting* cells began re- 
generation but there w^as no CMcIence of 
regeneration of the sensory nerve celK 


RESPIRATORY SYSTEM 

By Waldo E Nelson, M D. 


Upper Respiratory Infections 
Otitis Media — Convincing data which 
indicate that reduction in the incidence 
of purulent otitis media in infants may 
be accomplished by conservative treat- 
ment are presented by H. Bakwin and 
H Jacobziner.^^2 It is the authors’ opin- 
ion that premature and unwarranted 


myringotomy is one of the chief causes of 
purulent otitis media They believe that 
incising an inflamed drum often leads 
to a purulent discharge in an ear m 
w^hich, if there were no operative inter- 
ference, the infection would subside spon- 
taneously. They also suggest that fre- 
quent examinations of the ear, by trau- 
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niatizing the drum and the canal and by 
exposing the nasopharynx of the infant 
to the expired air of the examiner, favor 
the development of purulent otitis media. 

The results of their study lend no sup- 
port to the view that delay in incising an 
ear drum is harmful to the child. When 
doubt exists, they believe it is preferable 
to wait. In acute intestinal intoxication, 
where a specific relationship to purulent 
otitis media has been suggested, the inci- 
dence of aural discharge has been re- 
duced to one-third, by conservative treat- 
ment of the ear, with a fall rather than a 
rise in case fatality from the intestinal 
disease. The authors list the indications 
for myringotomy as complete oblitera- 
tion of the landmarks, especially the 
short process, a bulging gray drum, to- 
gether with fever, restlessness, and dis- 
turbed sleep When the pain seems in- 
tense, together with great restlessness 
and loss of sleep, the above criteria may 
be modified 

Sinusitis — An mtranasal method for 
treatment of acute sinusitis has been de- 
■scnbed by S. N. Parkinson Ephed- 
rine in Locke’s solution is instilled into 
the nose with the child in the so-called 
lateral head-low position. The principle 
IS to place the child’s head in such a posi- 
tion that the solution will enter the sinal 
ostiums by gravity. The lateral head-low 
position IS a modification of the head-low 
jiosture advocated by Proetz The patient 
lies on his side with his liead bent down- 
ward, exactly sideways, using the shoul- 
der as a fulcrum. 

In treatment, preliminary shinkage is 
obtained by the use of ephedrine solution 
from an atomizer This may require from 

to 10 minutes The patient is then 
])laced m the lateral, head-low posture, 
and ephedrine m physiologic saline solu- 
tion is instilled into both nasal chambers 
simultaneously. After from 3 to 5 min- 
utes the child is placed face down to per- 


mit the nasal content to escape from the 
nostrils. It is .stated that none of the 
therapeutic fluid need reach the pharyn.x 
or mouth in this posture or during any 
part of the treatment. 

Pneumonia 

Etiology and Mortality — A com- 
parison of the etiology, death rates, and 
bacteremic incidence in the more frequent 
primary pneumonias occurring in infants, 
children, and adults has been made by 
J. G. M Bullowa and M Gleich.-^'* This 
study was carried out over a period of 7 
years. The data were based upon the 10 
types of pneumococci most frequently 
found and the nonpneumococcic pneu- 
monias were classified as “streptococcus,” 
“streptococcus beta," “staphylococcus” 
and "bacillus friedlanderi.” The pneu- 
mococci were types I, II, III, IV, V, VI, 
VII, VIII, XIV, XIX. 

These 10 types of pneumococci repre- 
sented 63 per cent of all the pneumococcic 
pneumonias in infants 78 8 per cent in 
children, and 74 5 in adults The mor- 
tality for these 10 types among adults 
was 269 per cent, among infants 16 2 
per cent, and among chiklren, 4 1 per 
cent 

In the pneumococcic pneumonias, the 
blood was most frequent!} invaded in 
adults ( 23.5 per cent ) The rate fur 
infants was 6 7 per cent , fur children, 4 1 
per cent In the positive blood cultuie 
cases, infants showed the highest death 
rate ( 83 3 per cent ) , adults, 74 1 per 
cent, and children. 25 per cent 

The 4 important classifications of non- 
pueumococcic pneumonias represented 
66.7 per cent of all nonpneumococcic 
pneumonias m infants, 84.3 per cent in 
children, and 76 6 per cent in adults In 
these cases the death rate was 29 8 per 
cent m adults, 21.2 per cent in infants, 
and 4.6 per cent in children These fig- 
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ures parallel those of the pneumococcic 
pneumonias. 

In the nonpneumococcic pneumonias, 
the blood was most frequently invaded 
in adults (16.1 per cent). In infants it 
was 4 per cent and in children, 1 7 per 
cent. In the positive blood culture cases, 
infants showed the highest death rate 
(100 per cent) ; adults, 95 per cent, and 
children, 75 per cent. 

Staphylococcic Pneumonia — Ac- 
cording to A Kanof, B. Kramer and 
M. Carnes,^®® there are in general 2 
types of staphylococcic pneumonia. In 
the primary cases, the history was chiefly 
that of an upper respiratory tract infec- 
tion, with subsequent extension of the 
inflammatory process to the lungs. In 
the secondary cases, the history was that 
of a sepsis with the development of pneu- 
monia as an additional and often ter- 
minal incident In the primary cases, the 
physical findings were limited to the re- 
spiratory tract In the secondary cases, 
the clinical picture was dominated by the 
sMuptoms referable to primary and sup- 
])urative foci other than the lungs Blood 
cultures were sterile, or at most there 
were onl_\ transient bacterial invasions in 
tile jiatieiit with primary pneumonia, 
whereas in the secondary eases the blood 
stream iinasion was heavw and persis- 
tent The necropsy findings were almost 
entirelv limited to the lungs in the pri- 
mary cases, whereas m the secondary 
cases there was involvement not only in 
the lungs but throughout the body, and 
the pulmonary blood vessels showed wide- 
spread embolization The portal of entry 
in the primary cases could not be proved 
However, the authors believe it to be 
bronchogenic They suggest that the small 
bacterial invasion of short duration m the 
blood stream has the same relationship 
to primary staphylococcic pneumonia as 
the transitory early pneumococcemia has 
to pneumococcus pneumonia. It does not 


necessarily mean that the pneumonia is 
secondary to a sepsis. The possibility 
that staphylococcic pneumonia is a sec- 
ondary infection, for example, following 
a virus disease, is considered. 

The primary cases of staphylococcic 
pneumonia had certain similarities to 
pneumococcic pneumonia. Among the 
points of resemblance were the same 
incidence of positive blood cultures, the 
same distribution of cases in winter and 
early spring months, and the same rela- 
tionship of upper respiratory infection 
and lung infection. There was often the 
same type of fastigial temperature com- 
monly associated with pneumococcic in- 
fection , the onset was acute in both 
instances ; and lobar involvement was 
common m primary staphylococcic pneu- 
monia 

The points of difference between pri- 
mary staphylococcic pneumonia and pri- 
mary pneumococcic pneumonia were The 
staphylococcic cases occurred predomi- 
nantly below 1 year of age and the onset 
and course were more often fulminating 
in a previou.sly healthy child Empyema 
occurred m more than three-fourths of 
the st.iphylococcic cases with pyopneumo- 
thorax in 2 cases The empyema fluid in 
about 20 per cent of the cases indicated 
there w as destruction of tissue and bleed- 
ing into the pleural cavity There w'as a 
greater tendency toward the occurrence 
of diarrhea and distention in the staphylo- 
coccic cases, and also a greater tendency 
toward renal involvement Mortality in 
this series of cases of primary staphylo- 
coccic pneumonia was 65 per cent, over- 
whelmingly greater than in pneumococcic 
pneumonia 

Virus Infection — Five cases of a 
hitherto undescribed virus infection of 
the lungs of infants, especially following 
measles and whooping cough, has been 
described and reported by E W. Good- 
pasture, S. H Auerbach, H. S. Swanson 



RESPIRATORY SYSTEM 


609 


and E, F. Cotter.^ss "phe virus invasion 
usually appeared to be secondary and 
tended to pave the way for bacterial in- 
fection of the lungs. The presence of the 
virus was indicated by the occurrence of 
nuclear inclusions in epithelial cells of 


fants. Experimental inoculation of in- 
fected lung tissues into animals has failed 
to establish the infection. 

Giant Cell Pneumonia — The hypoth- 
esis that the giant ceils of giant cell pneu- 
monia represent metaplasia of alveolar 



Fig 7 — (Above ) — Age 17 months Se\ere rickets The small scattered dense areas spreading 
in all directions from the right hilum are due to lipoid deposits in small amount Shadows such 
as these are also caused by atelectasis acconipan> mg rickets Diagrams in this illustration were 
drawn from post-mortem specimens 

(Below ) — Age 5 months Moderate invohement Roentgenographic changes confined mostl} 
to the right side, in films exposed 5 weeks apart Deposits of oil als‘i present in the left lung at 
autopsy are hidden by the shadow' of the heart in these anter<»posterior roentgenograI^^ (Bronier 
and Wolman: Radiology.) 


the trachea and bronchi and their mucous 
glands and of the alveolar epithelium 
Rapid necrosis of the affected cells oc- 
curred, resulting in ulceration of surfaces. 
The virus appeared to be different from 
that of herpes simplex and from the agent 
of the so-called inclusion disease of in- 


epithelium due to vitamin A deficiency 
has been suggested by B Chown.-'^” The 
question is far from pru\ed, since, for 
example, in same of the cabCb reported, 
thedietar} histones did not reveal a defi- 
ciency of vitamin A The question is 
raised whether infection can cause either 
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local or general depletion of vitamin A 
and result in inetaplastic and hyperplas- 
tic changes of the epithelium of a single 
system. The question is an important 


of giant cell pneumonia, there, is -an in- 
creased need for vitamin A. As Chown 
points out, proof or disproof must await 
experimental evidence. 


Sk, v\/ 1 ?^, ■ 

i, i'i' 


Fig 8 — Severe involvement Clinical and roentgenographic diagnosis only. Time interval 
between first and fourth roentgenograms, 8J4 months The dense consolidation in the right upper 
lobe partially cleared, but the persistent densities demonstrate the chronicity of the process. 
(Bromer and Wolnian : Radiology ) 


one, particularly in relation to what con- 
stitutes optimal vitamin A intake in 
health and in disease and whether in 
such conditions as measles and tubercu- 
losis, both of which may be precursors 


Lipoid Pneumonia — The roentgeno- 
graphic appearance of lipoid pneumonia 
in infants and children has been described 
by R. S. Bromer and I. J. Wolman.^^s 
The roentgenograms of the patients hav- 
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ing only a mild involvement show an 
increase both in the degree of density 
and in extent of the hilar shadows. The 
linear markings of the lung fields are 
more exaggerated than normal. There 
may be scattered areas of increased den- 
sity of very small size situated usually 
along the descending branches of the 
right bronchus. The heart shadow ob- 
scures the left hilar markings. In pa- 
tients with moderate involvement, there 
is greater density of the perihilar shad- 
ows with widening in all directions. The 
dense shadow spreads more or less homo- 
geneously in all directions from the hilum. 
In several of their cases, the left lung 
was entirely unaffected. 

In the severe cases, the perihilar shad- 
ows spread well out toward the periph- 
eries of the lung, although usually a clear 
zone is left between the dense shadow 
and the chest walls As the child grows, 
this clear zone becomes wider unless the 
aspiration of oil has been maintained. 
The edges of the lesions are either 
sharply demarcated or feathery The oily 
deposits may extend up to the pleura, in 
which case tlie dense area extends to the 
chest wall Examples of their cases are 
illustrated in Figs 7 and 8 

Important studies concerning the po- 
tential dangers oj intranasal medication 
and their possible association with lipoid 
pneumonia have been carried out by 
P. R Cannon and T E W alsh ^39 
\’arious t>pes of nasal oils were instilled 
in small cpiantities into the nostrils of 
normal rabbits The lungs were exam- 
ined microscopically from 24 to 48 hours 
and longer after the treatment. The au- 
thors found that the oil would go quickly 
and directly to the lungs, presumably 
because of the failure of the epiglottis to 
prevent their entrance into the trachea. 
The same mechanism operates in human 
beings. They found that the medicated 
nasal oils, even plain light mineral oils, 


were definitely toxic to pulmonary tis- 
sues, causing edema and the characteris- 
tic picture of acute lipoid pneumonia. 
Usually, there was no secondary infec- 
tion, but if living bacteria were added to 
the oils, as could occur if oils passed 
through an infected nasal passage, acute 
bronchitis, bronchial pneumonia, or gran- 
ulomatous nodules would develop. They 
suggest that the general assumption that 
mineral oil is not particularly toxic to 
pulmonary tissues is probably due to the 
fact that its effects have not been ob- 
served within a short period of time 
after aspiration. W^’hile it is not as irri- 
tating immediately as many of the aspi- 
rated oils, it is nevertheless definitely 
toxic 

In view of these findings, the authors 
performed similar experiments with the 
watery solutions of the commonly used 
nasal antiseptics in order to see whether 
these too would go directly to the lungs 
after intranasal inspiration and cause 
damage to pulmonary tissues. The so- 
called “mild” silver protein solutions, 5 
and 10 per cent neosilvol and argyrol 
when placed in the nostrils of normal 
healthy rabbits went directly to the lungs 
as did the nasal oils and caused pulmo- 
nary edema, necrosis, hemorrhage, and 
focal bronchopneumonia These effects 
were more severe when the antiseptic 
solutions were put into the nostrils of 
rabbits with snuffles or were mixed wfith 
living bacteria isolated from the nostrils 
of rabbits with snuffles 

The authors have also found that 
other materials used m intranasal ther- 
apy are potentially dangerous. Such 
astringent solutions as zinc sulfate, so- 
dium aluminum sulfate, picric acid, and 
tannic acid, which have been used wfith 
the object of blocking the olfactory nerves 
against entrance of the virus of polio- 
myelitis into the brain, when placed in 
the nostrils of rabbits in the concentra- 
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tions usually employed, go directly to the 
lungs in sufficient quantities to cause 
focal pulmonary edema, necrosis, and 
desquamative pneumonia. In addition to 
the pulmonary damage, there is also the 
local damage to nasal epithelium. 

Not all materials placed in the nostrils, 
however, caused damage to the lungs. 
The authors put solutions of various 
nasal constrictors, particularly, saline so- 


the upper respii-atory passages, the simul- 
taneous entrance of the chemical irritant 
and bacteria into the lungs may devitalize 
the pulmonary tissues, create areas of 
greater tissue vulnerability, and thus set 
the stage for the development of broncho- 
pneumonia. 

Treatment of Pneumonia — Oxygen 
Therapy — ^The open box method of ad- 
ministering oxygen is recommended by 



Fig' 9 — View of box in use showing- a 4-mnnth old infant within it The o\>gen analyzer 
IS seen at the left fPachinan J Pedint ) 


lutioiis of cfiliednne and neos\ nej-ihrine 
into the nostrils of normal ralibits and 
have* observed no serious harm to the 
])ulinonar\ tissues Solutions of proii' 
t(jsil 1 per cent tin mol, 1 per cent men- 
thol, 10 per cent ghccrin, and plain broth 
caused no harm 

It is obvious from these observations 
that extreme caution needs to be prac- 
ticed in intranasal medication and that its 
widespread and uncontrolled use is to be 
condemned The authors point out that 
since in the healthy, experimental animal, 
these medications may be toxic to pul- 
monary tissues, it appears quite probable 
Iba^ m humans and particularly in debili- 
tated infants with purulent secretions in 


I) J Pachman It has been adequate!} 
demonstrated that a satisfactory concen- 
tration of oxygen can be maintained 
With an inflow of 4 to 5 liters of oxygen 
per minute concentrations as high as 64 
])er cent have been maintained at the 
lev^l of the patient’s nose. The advan- 
tages claimed for this apparatus are • (1) 
It is inexpensive to make and to operate, 
(2) it is simple to operate as no motors 
are needed ; (3) the apparatus is portable 
and can be used in the home; (4) chil- 
dren can be fed without removal from 
the box; (5) the Pliofilm windows allow^ 
for clear vision from within as well as 
from wdthout; the children are not appre- 
hensive; (6) examination and treatments 
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can be carried out without removal of 
the patient from the box 

The sides and back of the box are 
made of a light, nonporous wood. Clean, 
noninflammable x-ray films are used as 
transparent windows in the sides. Rub- 
berized cloth forms the bottom of the 
box, but in front is replaced by a trans- 
parent rubber material. Pliofilm. The 
removable bottom and front is made in 


Melted ice is drained from the container 
by means of rubber tubing into a collect- 
ing pail on the floor. The container also 
has a false bottom, and within it is a 
sponge to absorb condensed moisture. A 
hinged board acts as a cover to the ice 
cooler compartment. The oxygen inflow 
from a tank and regulator enters the side 
of the box directly on 1 side and the 
outlet for the drain is on the other. 



Fig 10— View of box showing the floor and the front piece The ice cooler 
IS pictured at the right (Pachman. J. Pediat ) 


I piece and is fastened in place by strips 
of wood and thumb screws. In this man- 
ner the entire bottom i.s made airtight 
In the lower front is placed the aperture 
fur admitting the head of an older child 
or the head, thorax, and arms of a small 
infant A 9-inch zipper allows this open- 
ing to be made larger In the rear of the 
apparatus is the ice compartment which 
aids m maintaining a comfortable tem- 
perature and humidity within the box 
Rubberized doth acts as a baffle plate, 
separating the ice compartment from the 
front portion A metal ice container 
which has a tube m its base is suspended 
from a crossbar and is filled with ice 
about the size of refrigerator cubes. 


The oxygen content within the box 
can be determined fairl\ accurately by 
means of a simple oxygen analyzer and 
should be analyzed e\ery 4 hours The 
authors use a modification of the method 
described by Henderson and Green- 
berg,-**! measuring the sum of oxygen 
and carbon dioxide The ox\gen tent is 
illustrated m Figs 9, 10. and 11 

A buccal catheter for the administra- 
tion of ox>gen and o.x}gen mixtures has 
been devised by R Cohen The ad- 
vantages claimed over nasal catheters 
and nasal tubes are that it does not 
obstruct the nasal passages and does not 
gag the patient. The instrument is con- 
structed so that it lies adjacent to the 
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buccal mucous membrane and lateral to the oxygen tank. The distal end of the 
the dentogingival area Only the inner brass tubing is closed. Five perforations 
aspect of the instrument, which is the are drilled into the tubing of each pyri- 
side facing the oral cavity, permits the form wing on the side that faces the 
oxygen to escape. There is no interfer- teeth. The chin rest has 2 booklets on 
ence with crying or with the administra- each side, inches apart. These hook- 
tion of fluids lets are raised portions of zinc or gal- 

The construction of the apparatus is as vanized tin, % inch from each other. The 
follows: 2 brass tubes, Yiq inch in diam- chin base is moulded to fit the natural 



RUBBERIZED CLOTH FRAME WITH 
PLIOFILM WINDOWS AND ZIPPER 

Fig ll—Dimensions of the various parts of the apparatus (Pachnian • J Pediat ) 

eter and inches long arc so shaped curvature of the chin The 2 pieces of 
that they are p) nform at the end, that rubber tubing leading from the brass tub- 
is, in the oral cavity The portion of the ing to the glass Y-tube are held together 
tubing at the lower lip level is bent at an by a metal ring After the pyriform 
angle of about 110° with the chin base wings have been placed between the teeth 
One inch of tubing is allowed for resting and the buccal mucous membrane, this 
on the chin base under 2 booklets from ring is adjusted over the rubber tubing 
which it may pivot The final inch m such a way that the pyriform wings 
of tubing IS bent at right angles to the are made to abduct and have more firm- 
chin base. To this end of the brass tub- ness against the cheek The chin base 
mg, rubber tubing is attached to lead to is attached to the chin by adhesive tape. 
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The apparatus is illustrated in Fig. 12, 
A and B, 

Serum Therapy — A 5-year study of 
the value of antipneumococcus senim in 
the treatment of pneumonia in 151 in- 
fants and children has been carried out 
by R. L. Nemir.2®® The control group 
consisted of 253 untreated patients. Type 
I pneumococcus was the most predomi- 
nant infecting organism in lobar pneu- 


The author advises the use of serum 
for only severely ill patients whose cases 
are diagnosed early and for young in- 
fants, in whom the mortality rate is high. 
In the presence of a bacteremia, even 
though discovered late, sera are shown to 
be effective (in the author’s experience 
I and XIV, certainly, and VII, V, II, 
probably). Indiscriminate utilization of 
serum for moderately or mildly ill chil- 



A B 

Fig 12 — A Front \iew The ring about the tubing adjusts the abduction of the wings 
B Rear view This shows the perforations on the pyriform wings which face each other, (Cohen 
J. Pediat ) 


monia in patients more tlian 2 j-ears of 
age, and Type XIV the most frequent 
pneumococcus in patients less than 2 
years of age The mortality rate for 
lobar pneumonia was low in each group 
and in the author's series the adminis- 
tration of serum showed no reduction. 
The incidence of empyema was reduced 
in patients with Types I, XI\\ and V 
lobar pneumonia who received serum 
early in the disease. Late administration 
of serum in severely ill patients was 
valueless in preventing or reducing the 
development of empyema. 


dren is inadvisable because of sensitiza- 
tion to horse serum It is urged, how- 
ever, that every patient with pneumonia 
receive a pneumococcus typing as early 
as the diagnosis is made , this may serve 
as a guide to the course and duration of 
the disease, incidence of complications, 
particularly empyema, and chances of 
fatality The isolation of hemolytic strep- 
tococcus (.ir pneumococcus Type 111 ma\' 
be an indication for the employment of 
sulfanilamide. 

Sulfapyridine — Good results in the 
treatment of pneumococcic infections in 
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TABLE 8 

SULFAPYRIDINE DoSAGES FOR INFANTS AND CHILDREN 


Age 

1-3 mos 

6 mos -1 yr. 

1 

2 yrs. 

1 

5 yrs. 

12 yrs. 

Dosage 

0 15 Gm 
every 4 hours 

0 3 Gm 
every 4 hours 

0 3 Gm. j 

every 3 hours ! 

0.6 Gm 
every 4 hours 

0 9 Gm. 
every 4 hours 


(Barnett, et al : J A M A.) 


infants and children with sulfapyridme 
are reported by several groups. Among 
them are those of H. L. Barnett, A. F. 
Hartmann, A. M. Perley, and M. B. Ru- 
hoff,^64 and of A. T. Wilson, et al , A. 
H. Spreen, M. L. Cooper, F. E Steven- 
son, G E Cullen, and A. G. MitchelL^^^ 
There was no selection of cases and no 
control group in Barnett’s series Twen- 
ty-four children with pneumonia were 
treated, 3 of whom died. Two of these 
were infants with bronchopneumonia not 
pro\ed of pneumococcic origin and 1 was 
an older child with lobar pneumonia 
com]dicated by se\ere laryngotracheitis, 
who died 12 liour^ after treatment w^as 
begun The dosages of sulfapyridine 
emphned in this senes are shown in 
Talile’8 

In Whlson’s senes, the effect of sulfa- 
p_\ndine was nK‘asured against a care- 
full) selected control group Sevent) 
patients with pneiinionia were observed, 
hall ol these received sulfapv ndine Se- 
lection of c.ises was made so that the 2 
groups were essentiallv comparable in re- 
gard to age and duration and severity of 
])neumonia at the time of admission to 
the hospital There were no fatalities in 
either grou]) The administration of 
sulfa])) ridine apparentl) shortened the 
course of the j)neumonia b) approxi- 
mately 3 to 4 days The series of cases 
was too small to allow evaluation of the 
effect of sulfapyridme in preventing com- 
plications of pneumonia. Two of the 
patients in the sulfapyridine group mani- 
fested a course apparently uninfluenced 


by the drug; 2 other patients had a re- 
lapse; and 1 had a series of relapses 
whenever the use of the drug was dis- 
continued One patient in the control 
group had a relapse. On the basis of 
their observations, they suggest that a 
dosage which secures a level of free sul- 
fapyridine in the blood of approximately 
4 mg. per 100 cc. is therapeutically 
adequate There were marked indi- 
vidual variations of the levels of sulfa- 
pyridine 111 the blood with the doses 
employed, namely, from 1 to 1% grains 
( 0 06 to 0 1 Gm ) per pound of body 
weight each 24 hours. To be sure that 
an adequate dosage is being maintained, 
they advise daily examination of the 
blcjod The use of a photoelectric colori- 
meter makes it possible to perform deter- 
minations on 0 1 cc of capillary blood. 

Empyema 

L A Jlochberg and B. Kramer-^^ 
have reviewed their experience with 300 
cases of acute empyema of the chest in 
children In their experience, mortality 
from empyema was related to the sevent)/ 
of the secondary complications and not 
to the age of the patient. Complications, 
however, w^ere associated with empy- 
ema more frequently in patients under 
2 years of age than in those above that 
age The commonest complications en- 
countered were pneumonia, pleurobron- 
chial fistula, and lung abscess. The total 
mortality for those cases caused by the 
pneumococcus was 14 per cent, whereas 
the mortality for cases of complicated 
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empyema was 57 per cent and in cases 
of uncomplicated pneumococcic empyema 
was less than 1 per cent. In strepto- 
coccic empyema, the total mortality was 
27 per cent, in cases of complicated em- 
pyema, 65 per cent, and in uncompli- 
cated empyema, only 9 per cent. The 
total mortality for staphylococcic empy- 
ema was 37 per cent, for complicated 
empyema, 74 per cent, and in cases of 


Closed intercostal drainage is said 
to have many advantages over the aspira- 
tion method in that it requires but 1 
entrance into the pleural cavity and can 
be so arranged that it functions as a 
continuous drainage system. In the 88 
cases of their series in which treatment 
was by intercostal drainage, there were 
11 deaths and 20 cases in which this 
method was a failure. The most striking 



A B 

Fig 13 — Case 1 -A., small area of pneumonia, left lung B, 3 da\s later Emplnsema of lett 

lung causing shift of heart and mediastinum to the right (Sha« J Pediat ) 


unc( implicated empjema, only 10 per 
cent 

The choice of the method of treatment 
appears to be of prime importance. It is 
their opinion that aspiration sliould lie 
reserved for diagnosis and not for treat- 
ment It is stated that repeated aspira- 
tion in the presence of a large pleural 
effusion is neither sound surgically nor 
innocuous Particularly with staphylo- 
coccic empyema is there need for caution 
Among the 76 patients treated by this 
method (aspiration) there were 38 deaths 
and 28 cases in which the treatment was 
unsuccessful. 


and dramatic results of closed intercostal 
drainage were obtained in those cases in 
which the patient was acutely ill and in 
which there was cardiorespiratur_\ em- 
barrassment If early surgical interven- 
tion is imperative during the acute pneu- 
monic phase, regardless of whether the 
etiologic organism is the streptococcus, 
the pneumococcus, the stapln lococcus, or 
a combination of several of these, closed 
intercostal drainage is the only method 
which can be emploved with any degree 
of safety 

Rib resection drainage appears to 
be the method of choice e.xcept m those 
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cases in which the pus is thin or in which 
empyema is of very recent origin. Among 
the 151 patients treated by this method 
there were 8 deaths and 12 cases in 
which the patient failed to respond satis- 
factorily. Rib resection should be insti- 
tuted after the acute pneumonic process 
has subsided and the pus has become 
thick. In cases of pneumococcic empy- 
ema, rib resection drainage may be insti- 


often the end result of basal allergic 
bronchitis. If this is true, then bron- 
chiectasis due to such a cause should be 
preventable if the basal allergic bronchi- 
tis is recognized and treated successfully. 
They state that basal allergic bronchitis 
can present all the clinical features of 
advanced bronchiectasis except bronchial 
dilatation as shown by the roentgeno- 
gram made after the injection of iodized 



A B 

Fig 14 — Case 1 A, 7 weeks later Obscuration of left hemothorax suggesting massive 
pleural fluid accumulation B, 1 day before death Note great displacement of heart into right 
chest which autopsy showed w’as due to a greatly swollen lung No pleural fluid was present. 
(Shaw. J. Pediat ) 


tilted as s(;on as the patient’s condition 
begins to improve In cases of staphylo- 
coccic empyema, at should be perfunncd 
as soon as intercostal drainage has proved 
inadequate 

Bronchiectasis 

A new conception of the etiology of 
bronchiectasis has been suggested by 
S, H Watson and C S Kibler ^67 in 
their experience most patients with 
bronchiectasis have abnormal percent- 
ages of eosinophiles in their sputum 
or clinical manifestations of allergy. 
They believe that bronchiectasis is 


oil The common sensitisations, in their 
experience, were to feathers, pollen, orris 
root, house dust and wool, although they 
have had a few cases in which foods were 
found to be causative factors 

A Raia-®^ states that the prognosis 
of well established bronchiectasis is poor, 
although recent surgical advances olfer a 
new hope in cases where no improvement 
can be expected from medical care How- 
ever, it is pointed out that the intelligent 
approach to the problem of bronchiectasis 
must be made through the recognition of 
those conditions which predispose to its 
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development Good results may be ex- 
pected from the adequate care of the 
child with recurrent or chronic symp- 
toms of the respiratory tract, even when 
early bronchial dilatation is present. Of 
even greater importance is the thorough 
treatment of each attack of pneumonia 
which IS prolonged or which is preceded 
liy measles or pertussis. 


must be avoided and removal to warm 
climate is advisable when possible. The 
author states that freedom from recur- 
rent infection for a year or more would 
aid complete healing of existing inflam- 
matory processes more than any other 
single therapeutic measure. 

Three instances of acute bronchiectatic 
abscesses simulating empyema are re- 



Fig 15 — Case 1 Chest roentgenogram showing gas and fluid level beneath right leaf of 
diaphragm This was noted 8 months after a diagpiosis of appendicitis At this time, patient vas 
“.ent to hospital because of a diagnosis of pulmonary disease (Anspach • J Pediat ) 


Such treatment should include the con- 
tinuance of rest in bed, not only until 
the fever has subsided but until the 
ph\ Mcal signs and roentgenograms have 
completely cleared Proper pulmonary 
drainage sliould be earned out by pos- 
ture and, if necessary, by bronchoscopic 
treatment. Foci of infection in the 
sinuses and tonsils must be eradicated. 
General hygienic measures are of the 
utmost importance A properly bal- 
anced diet with a high vitamin con- 
tent is essential. Exposure to infection 


ported by E R Shaw The 3 cases 
represented severe bronchial infection 
superimposed on obstructive emphysema 
The obstruction in the bronchus was pre- 
sumably formed by thick secretions and 
swollen bronchial mucosa. It was as- 
sumed that the bronchial lumina were 
open during inspiration hut closed dur- 
ing expiration, resulting m distention 
under considerable pressure beyond the 
obstructed bronchus, with consequent 
emphysema of the alveoli and the ter- 
minal bronchi As the block becomes 
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Fig 16a — Case 3 Shadow at right base with fading horizontal upper border due to ttans- 
phrenio infection No gas and fluid level beneath diaphragm (Anspach J Pediat ) 



hig 16b — Case 3 Eleven days after drainage of the abscess which followed 
preliminary marsupialization ( Anspach J Pediat ) 
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Fis 17a — Case 7 Density with con\’ex outline left base following a local 
peritonitis (Anspach . J. Pediat ) 



Fig 17b — Case 7 The pleural pocket has communicated with a bronchus and exchanged 
fluid for air Here <in adhesive diaphragmatic pleuutis has prevented separation o£ the pleura for 
more than a short distance (Anspach J. Pediat ) 
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more complete, and the secretions be- 
come dammed up, a severe bronchial in- 
fection results. This swelling causes 
mediastinal shift toward the normal side 
and the roentgenogram reveals a marked 
density in the involved hemothorax. This 
is apt to lead to the erroneous diagnosis 
of empyema. The mistake is apt to be 
made of performing a thoracotomy with 
rib resection. When the correct diag- 
nosis of acute bronchiectatic abscess has 
been established, treatment should be 
directed toward improving bronchial 
drainage. This can be done by bron- 
choscopic aspiration or by mtrabronchial 
suction with a soft rubber catheter intro- 
duced through the nose. One of the 
author’s cases is illustrated in Figs 
13 and 14. 

Subphrenic Abscess 

In reporting 10 cases of subphrenic 
abscess in children, W E. Anspach-’^'^ 
stresses the importance of the study of 
serial roentgenograms made early and 
during the course of the disease. The 
presence of a diajihragmatic pleurisy 
which arises in the course of a vague or 
definite abdominal complaint should 
arouse suspicion that a transphrenic in- 
fection may he present. Fixation of the 
diaphragm is the earliest roentgeno- 
graphic sign, the evidence of diaphrag- 
matic pleurisy next, then the signs of an 
accumulation of fluid which tends to 


remain small in amount and later, even 
in neglected cases with extensive em- 
pyema, and the evidence of an almost 
normal contact of the visceral and the 
diaphragmatic pleurae (in overexposed 
films). The roentgenographic signs, 
which are almost pathognomonic of this 
disease, are the shadows of “gas and 
fluid level” beneath the right leaf of the 
diaphragm. However, these latter signs 
were present in only one-fourth of the 
author’s group. 

The roentgenographic signs of pneu- 
monitis and collapse of the lower lobe 
are occasionally associated findings as the 
infection invades or surrounds the lung 
tissue. A local basal pneumothorax is 
prone to follow a bronchial fistula, with 
or without spontaneous healing A rest 
cavity is more common than in primary 
pulmonary disease The majority of 
cases follows appendicitis Small per- 
forations in other viscera are thought to 
account for mo.st left-sided cases These 
appear to have a greater tendency to 
heal .s])()ntancous]y than right-sided cases. 
Waiting for definite roentgenographic 
.signs of loculation before estalihshing 
drainage apjiears to be judicious treat- 
ment Spontaneou.s recovery without 
drainage occurred in one-third of the 
cases reported lugs 15, 16, and 17 illus- 
trate .some of the finding.s of the author’s 
series 


SCARLET FEVER 

By Robert .A. Lyon, M.D. 

General Considerations — The char- patients over 2 years of age with that of 
acteristics of scarlet fever in infants less 534 under 2 years of age, they found that 
than 2 years of age have been surveyed the younger infants suffered more fre- 
recently by A Stroe, H. Lazaresco- quently from severe types of scarlet 
Bacaloglu and I. Schwartz.^'^^ In com- fever; complications were more than 
paring the course of the disease in 5248 twice as common ; and the mortality rates 
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TABLE 9 

Results of Cultures of Material from the Noses and Throats of Patients 
About to be Admitied to the Hospital 


Month 

1934 

1935 

1936 

Total 
No of 
Patients 

No. 

Pos. 

Per- 

centage 

Pos. 

Total 
No. of 
Patients 

No. 

Pos. 

Per- 

centage 

Pos 

Total 
No of 
Patients 

No. 

Pos. 

Per- 

centage 

Pos. 

January 

56 

10 

17.9 

102 

17 

16.7 

85 

19 

22.4 

February 

83 

20 

24,1 

114 

25 

21.9 

59 

17 

28.8 

March . 

156 

40 

25.6 

99 

30 

30.3 

87 

16 

18 4 

April . . . 

229 

57 

24.9 

119 

33 

27.7 


* 


May . . 

263 

68 

25.9 

141 

33 

23.4 




June. . . 

221 

40 

18.1 

145 

38 

26.2 




July.* . 

267 

45 

16 9 

130 

16 

12.3 


. 

, . . . 

August . . 

197 

25 

12 7 

146 

23 

15.7 




September 

236 

26 

11.0 

127 

17 

13.4 




October . . . 

288 

52 ' 

18 0 

120 

18 

15.0 



« * * • 

November 

268 

47 

175 

120 

15 

12 5 



« « • ■ 

December 

179 

31 

173 

114 

19 

16 7 




Total . 

2,443 

461 

18.9 

1,477 

284 

19.2 

231 

52 

22 5 


Total number with cultures, 4,151. Positive cultures, 797 or 19.2%, 
(Peacock, Bigler and Werner : Am J. Dis. Child ) 


were higher The scarlatinal rash in the 
young infants was frequently atypical 
with a predominance of the flush and 
erythema but less papulation of the skin. 
The duration of the rash was frequently 
shorter and evidence of desquamation 
was often absent or consisted only of a 
fine powder. On the other hand, infants 
of this age group suffered greatly from 
severe throat infections and toxic mani- 
festations of the disease. 

The throat cultures of a large number 
of well individuals and of patients suf- 
fering from di.seases other than scarlet 
fever were observed over a period of 
years by S Peacock, J. A. Bigler and 
M. Werner They found the hemo- 
lytic streptococcus more frequently in the 
children and personnel of a children’s 
hospital than in those of a general hos- 
pital. On admission, the children were 
less apt to have positive cultures than 
after they had been institutionalized for 
several days. When cultures were taken 
from patients and personnel day after 
day, the incidence of hemolytic strepto- 


cocci was about the same at one time as 
at another in the entire group but the 
individuals who had positive cultures 
varied so that about one-half of the num- 
ber who had the organisms in their 
throats at one time did not have them at 
a later date. Cultures were positive less 
frequently and remained positive for 
shorter periods of time in children than 
in adults or in the personnel of the chil- 
dren’s hospital who had been working for 
several months or years in the institution 
Nurses who were taking care of con- 
tagious hospital units had positive cul- 
tures more frequently than nurses on 
general duty. 

The number of children with the 
Iiemolytic streptococci in their nose and 
throat secretions varied from season to 
season but the total incidence rates were 
about the same from year to year. 

Positive throat cultures alone were 
obtained from 14.5 per cent of the chil- 
dren on admission to hospitals, positive 
nose cultures in 1.5 per cent, and positive 
nose and throat cultures combined in 
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TABLE 10 

Changes in Dick Reaction Within 1 Yeak 


Age 

Total 
No oi 

No of 
Positive 

Results of 
Second Test 

No. of 
Negative 

Results of 
Second Test 

Patients 

to ITS to 
First Test 

Positive 

Negative 

Reactors to 
First Test 

Positive 

Negative 

Under 6 mo 

69 

15 

12 

3 

54 ' 

27 

27 

6-12 mo 

55 

39 

30 

9 

16 

3 

13 

12-18 mo 1 

38 

29 

28 

1 

9 


9 

18 mo -2 yr 

75 

53 

45 

8 

22 

1 

21 

2- 3 yr 

70 

60 

55 

5 

10 

2 

8 

3- 4 yr. 

74 

65 

55 

10 

9 

. 

9 

4- 5 yr 

83 

69 

60 

9 

14 

3 

11 

5- 6 yr 

73 

58 

50 

8 

16 i 

2 

14 

6- 7 yr 

82 

57 

53 

4 

25 i 

1 

24 

7- 8 yr. 

59 

50 

45 

5 

9 

1 

8 

8- 9 yr. 

59 

41 

34 

7 

18 


18 

9-10 yr 

61 

37 

34 

3 

24 


24 

10-13 yr 

60 

37 

30 

7 

23 

1 

22 

Totalb 

859 

610 

71% 

531 

62% 

79 

249 

29% 

41 

208 

24% 

Totals for all 








over 1 > r of a^e 

735 

556 

76% 

1 

489 

67% 

67 

179 

24% 

11 

168 

23% 


(Peacock, Bigler and Werner Am J Dis Child ) 


about 3 per cent Children with tonsils 
and adenoids had the hemolytic strepto- 
cocci a little more frequently than others, 
but the incidence of positive cultures did 
not seem to be related to occurrence of 
respiratory infections of the children or 
their parents, the size of their families, 
or the age of the ])atients, except that 
children ga\ c* positne results more fre- 
([iiently than adults and children under 
5 } e<Lrs ('jf age were more frequently jiosi- 
tivc than older children. 

Reactions to the Dick fes^t w'ere found 
to l^e changeable during the first year of 
life. Negative tests were more frequent 
m children who had had their tonsils 
removed than in unoperated patients and 
were more frequent m children of larger 
families than those of smaller families 
In groups of children retested at the end 
of 1 year, reactions changed from posi- 
tive to negative in 6 per cent more of the 
children who had had hemolytic strepto- 
cocci in their nose and throat secretions 


than in the negative group. Changes of 
the Dick reaction from negative to posi- 
tive occurred in 1 per cent of the children 
over 2 years of age Positive reactions 
were detected m 13 to 23 per cent of 
groups of children who had had scarlet 
fever jireviously In a survey of the inci- 
dence of scarlet fever anumg hospital 
patients, it was found that sporadic cases 
occurred mfrecjiiently m children's hos- 
pitals, and exposure could usually be 
traced to carriers of the hemolytic strep- 
tococci among the personnel or other 
patients Since the carrier rate is apt to 
be high ill hospitals of this type and the 
number of children with positive Dick 
reactions is relatively great, the only way 
to prevent the occurrence of sporadic 
cases of scarlet fever seemed to be the 
requirement of negative Dick reactions 
in all of the children and personnel. 

A study of the types of hemolytic strep- 
tococci in scarlet fever patients and in 
throats of well children has been con- 
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TABLE 11 

Frequency of Scarlet Fever^ Positive Dick Reactions and Positive Cultures in Various 

Age Groups for 1934 and 1935 


Age, Yr 

Scarlet Fever 

Positive Dick 
Reaction, 
Percentage* ' 

Positive 

Cultures, 

Percentage* 

No of Cases 

I Percentage 

Under 1 . 

80 

03 

34 

11.2 

1 , . 1 

361 

14 

71 

14.5 

2. . 

1,100 

4.3 

75 

20.9 

3. ... 

1,515 

60 

i 69 

16.7 

4. . 

1,868 

7.3 

1 61 

24.4 

5 , 

2,293 

9.0 

54 

23 5 

6 

3,264 

12 9 

48 

24.7 

7 

2,961 

11 6 

41 

26.3 

8 

2,400 

95 

41 

19.0 

9 

1,790 

70 

32 

23 8 

10 

1,507 

5 9 

34 

32.4 

11 

1,128 

44 

27 

20.1 

12 

917 

3 6 

28 

17.9 

13-16 

1,715 

6 7 



17-20. 

575 

2 3 



21-30 . 

1,232 

48 



31-45 

661 

2 6 



Over 45 . . 

61 

0 2 




6** 




Total . . . . . . 

25,442 





^Results of culture and of Dick tests for 3300 children about to be admitted to the Children's 
Memorial Hospital 

** Incomplete information (Peacock, Bigler, and Werner Am. J Dis Child ) 


ducted In J H Badey A close rela- 
tionship existed between the types of 
heinol} tic streptococci found in scarlet 
fever patients and in the throats of gram- 
mar school children Over 90 per cent of 
the strains of streptococci isolated from 
children were capable of producing tox- 
ins of the scarlet fever type The toxin- 
iwoducing streptococci were found as 
frequently in the pupils of schools where 
scarlet fever was not epidemic as in those 
in which the disease occurred frequently 
The type of streptococcus isolated from 
scarlet fe\or patients at the beginning of 
the disease changed in character in at 
least SO per cent of uncomplicated cases 
before the patients left the hospital There 
seemed to be no relationship between the 
incidence of complications and the change 
of type of streptococcus 

Variations of immunity to scarlet fever 
of people living under different climatic 


conditions have been studied by H. Plum- 
mer. The streptococcal antitoxin levels 
in the patients’ blood sera were meas- 
ured by cutaneous tests in rabbits The 
degree of immunity of individuals living 
in Canada was compared with that of 
natives of certain tropical areas A larger 
proportion of the tropical group had 
antitoxin levels adequate for immunity 
and the general level of the antitoxin 
titers was higher than in the case of the 
inhabitants of the temperate zone It 
would seem that subclinical infections 
with the hemolytic streptococci had oc- 
curred earlier and more frequently in the 
tropical inhabitants than in those of the 
temperate zone Measurements of serum 
antitoxin levels of mothers were show^n 
to be lower as a rule than those of the 
cord blood of their infants. 

Inclusion bodies have been found in 
association with scarlet fever by J Broad- 
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hurst, G. Cameron, M. E. Maclean and 
V. Saurino.21® They have raised the 
question whether or not a virus might 
play some part in the etiology of this 
disease. The inclusion bodies were found 
in the cells lining the nose, tongue, and 
throat and in the mononuclear cells of 
the blood. These bodies could be pro- 
duced in tissue cultures and in the cells 
of experimental animals inoculated with 
the blood serum of scarlet fever patients. 
In no instances were streptococci de- 
tected in these specimens of blood, and 
the sera from patients not having scarlet 
fever did not stimulate the production of 
inclusion bodies in animals 

Complications — Some of the factors 
which influence the incidence and course 
of otitis media in scarlet fever have been 
reviewed by C. Wesselhoeft In sev- 
eral very large series of scarlet fever 
patients reported by various investigators 
and in the author’s own senes of more 
than 9000 patients, the incidence of otitis 
media remained almost constant at about 
12 per cent The incidence of the compli- 
cation was much higlier in the winter 
months than in the summer months irre- 
spective of the times at which the peaks 
of scarlet fever morbidity occurred. Otitis 
media de-velojicd with the greatest fre- 
quency in children 2 years of age and the 
ratio decreased with advancing age In 
age distribution, the incidence of this 
complication followed closely that of 
mortality. 

When other infections, such as diph- 
theria or measles accompanied .scarlet 
fever, otitis media developed more fre- 
quently than in cases of scarlet fever 
alone. The presence or absence of tonsils 
did not affect the incidence of otitis 
media in the series observed by the 
author, although it has been reported 
elsewhere that scarlet fever occurs less 
frequently in patients who have had 
tonsillectomies. Paracentesis of the ear- 


drum did not seem to reduce the inci- 
dence of mastoiditis and it was difficult 
to prove that the children whose drums 
ruptured spontaneously had any more 
severe complications than those whose 
eardrums were incised. The important 
factor in the treatment of otitis media 
seemed to be the early recognition of 
mastoiditis and immediate operation. The 
early administration of scarlet fever anti- 
toxin seemed effective in reducing the 
incidence of otitis media. Sulfanilamide 
therapy has also seemed to have a bene- 
ficial effect upon the reduction of the 
occurrence of otitis media but further 
investigation of this question will be nec- 
essary before conclusions can be drawn. 

The cardiac lesions of scarlet fever 
have been reviewed by P. Kiss and 
O. Malaguzzi-Valeri Evidence of this 
type of carditis consisted of an unstable 
pulse, a soft first heart sound, sometimes 
cardiac dilatation, an arrhythmia, and 
often a soft systolic murmur or one of a 
harsher quality along the left sternal bor- 
der. The cause of the heart condition is 
not known but it has been assumed that 
the scarlet fever toxin produces some 
temporary damage of tlie cardiac mus- 
cles In a study of 15 children with 
scarlet fever carditis, tlie authors were 
unable to explain the occurrence of the 
heart trouble on any other factors, .such 
as weight change or anemia of the patient 

Heart block occurred as a complication 
of scarlet fever m a jiatient observed by 
M. Bernstein ( )n the eighteenth day 
of a scarlet fever infection, the patient, 
who was 18 )ears of age and had not had 
any previous heart trouble, developed a 
slow cardiac rate of 50 to 60 per minute 
From that time onward he had .symjitoms 
of fatigue, dizziness, dyspnea, and severe 
precordial pam. About 1 year later, the 
first attack of unconsciousness occurred 
Electrocardiograms revealed a dissocia- 
tion between the auricles and ventricles 
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and it seemed likely that the scarlet fever 
had been the etiologic agent. Such cases 
emphasize the importance of searching 
for cardiac symptoms in patients with 
scarlet fever. As a rule, the heart, if 
involved at all, will show evidence of 
damage during the second to fourth week 
of the disease. 

Treatment — Comparisons between the 
therapeutic value of convalescent serum 
and that of scarlet fever antitoxin, 
made by F. H Top and D. C Young, 
indicated that they were equally effec- 
tive. Alternate patients with scarlet fever 
received the respective sera and the aver- 
age duration of their fever, the number 
and severity of their complications and 
length of stay m the hospital were ap- 
proximately the same in each series. 
Further comparisons of the same factors 
in 3 groups, 1 receiving convalescent 
serum, another, scarlet fever antitoxin 
and the third a horse serum not contain- 
ing scarlet fever antitoxin, showed that 
the 2 specific sera were much more bene- 
ficial than the nonspecific one Again, 
liowcver, there was no significant differ- 
ence 111 tile results obtained with con- 
valescent serum and with .specific anti- 
toxin 

I'avorable results with the use of sul- 
fanilamide in the treatment of scarlet 
fever have been reported by W Sako, 
P F Dwan and K S Platon A 
j'roup of 100 patients were treated with 
an initial dose of ’*4 grain (0 05 Cm ) 
of siilfaiiilaiiiide per jioiiiid of body 
weight and giMiii (0 03 Cm) per 
jiuuiid for each 24'liour period Pe.st 
results occurred when the drug was con- 
tinued throughout convalescence A con- 
trol group of 100 children received no 
specific treatment Complications oc- 
curred 111 8 per cent of the senes treated 
with sulfanilamide and in 41 per cent 
of the control series. No differences in 
the rate of recovery from the toxic symp- 


toms of the illness were noted in the 2 
groups Since convalescent serum and 
commercial antitoxin act in combating 
toxemia primarily, the authors suggested 
that a combination of the sulfanilamide 
and convalescent serum would be the 
best method of treating both the toxemia 
and the streptococcus infection of scarlet 
fever. 

Prontosil administered to scarlet 
fever patients gave good results in the 
series observed by J Strom.^®^ The 
drug was administered to alternate pa- 
tients throughout the period of 1 year. 
A series of 122 children received the 
therapy and an equal number served as 
a control group. There were 22 in each 
group who also received antiscarlet fever 
serum. The patients treated with pron- 
tosil had shorter periods of fever, only 
one-third as many complications and their 
sedimentation rates returned to normal 
more rapidly than the control group. The 
drug seemed to have very little effect on 
the toxic manifestations of the disease 
but the recurrences of infection were less 
frequent m the treated than in the con- 
trol group and the complications of inter- 
current infections were also less common 
in those receiving the drug Mild com- 
plications from the treatment occurred 
m 5 patients and were limited to skin 
rashes, fever, stomatitis, and glossitis. 

The complications of scarlet fever 
were noted. Complications of the disease 
eitlier pooled convalescent serum or 
sulfanilamide in the experience of 
P. Hamilton and Y Togasaki.“®^ The 
pooled serum was given intravenously in 
a single dose of 40 to 100 cc , depending 
upon the age of the patient. Sulfanila- 
mide was given by mouth in quantities of 
15 grains (1 Gm ) per 20 pounds (9 kg.) 
of body weight over a 24-hour period. 
This dosage was continued for 3 days, 
reduced in amount for another 3 days. 
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and further reduced to one-third of its 
original quantity for the third of 3 days. 
No reactions to either kind of treatment 
were noted Complications of the disease 
developed m only 14 per cent of those 
treated with serum and in 10 per cent of 
those treated with sulfanilamide Both 
of these rates were considerably below 
the average incidence of complications of 
scarlet fever (33 per cent) which had oc- 
curred in patients during a 5-year period 
when no specific therapy was employed 
The mortality rates declined from 2 per 
cent or more in untreated patients to 
0 5 per cent in the groups receiving spe- 
cific therap.y The convalescent serum 
gave the most immediate results in re- 
spect to comfort and relief from wSymp- 
tonis and thereby shortened the acute 
stages of the disease The sulfanilamide 
caused no immediate response and the 
course of the acute stage of the disease 
seemed to be about the same as in un- 
treated patients, but the drug liad its 
most marked effect on the iirevention of 
complications 

Immunization - results ol iin- 
nuii/ation of a large nuinher of jiatients 
against scarlet fever h«L\e hecni re])ortC(l 
by If K Kuinihiegel * \ total mini- 

her of 0500 indu uluals U'ceived 3, 4, or 
5 iiij(‘ctions of 11 k‘ st,iilc‘l lc‘\c‘r to\in 
( h’ a gnnip of susce])til)Ie persons 

who leceived 5 dosc^, all hut about 7 per 
cent became Dick negative^ Dining the 
sul)se(iuent }cars of observation, 0<S<S per 
cent of tins group contracted scarlet fever 
while more than 12 per cent of a senes 
of persons w'ho were not immunized had 
the disease The difl’erenc'es between the 
incidence rates of the 2 groups dimin- 
nhed as the time wxnt on, which might 
be explained in part by the fact that 
many of the unimmumzed, during a 
period of 2 or 3 years, developed some 
immunity to the disease from subcHnical 


attacks and, therefore, did not contract 
typical scarlet fever in as high per- 
centages as at younger ages. Immunity 
disappeared much more rapidly in the 
individuals who received only 1 or 2 
injections of the toxin than in those who 
received 3 doses or more. 

Individuals who had had clinical scar- 
let fever were retested with the Dick test 
annually for 3 years after recovering 
from the disease In the first year, about 
13 per cent had positive reactions; 3 
years after the disease, about 19 per cent 
had positive reactions. Recurrences of 
the disease w^ere reported in 68 of the 
5965 patients with scarlet fever This 
incidence of second attacks was only 
slightly greater than the attack rate in 
negative Dick reactors and in the positive 
Dick reactors who had received complete 
courses of immunization It seemed un- 
necessary, therefore, to test and to immu- 
nize ])alients who had a positive history 
of scarlet fever m tlic ])ast 

Attention was called to some of the 
discrepancies of the Dick test w^hich 
might arise from technical errors, from 
iioiispecilic iIliK'sscs w'hich might altei 
tlie Dick reactions U‘in])()r«inl} , and from 
the \<inations of the Dick toxin ])repared 
l)v (liflerent inaiuifac turers vSonu* inves- 
tigators ha\(‘ also dc‘ui( )nstrat(‘(l diffcr- 
c‘ncc‘s m the uMctions ])roducc‘(l In endo- 
toxins and exotoxins of the scarlet fever 
streptococ CHS and further invc^stigcition 
of these fractions might he valuc'ihle 
The administration of the Dick toxin 
for ininiuni/ation against sc<irlel fcw'cr 
has sexaued to stimulate tlH‘ development 
of <intit()xin hut not any streptococcal 
antibodies in the blood of the ])atients 
Experiments of Af M wStruinia“‘'^ ^ have 
indicated that antitihrinolysins, antistrep- 
tolysins, and the agglutinins in 36 pa- 
tients were not influenced by inocula- 
tions with the Dick toxin. In some of 
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the patients, changes in the amounts of were not any more marked than a group 
antibodies took place during the periods of normal individuals who had received 
of observation and treatment but they no treatment. 


SMALLPOX 

By Robert A Lyon, M.D 


A nonspecific illness developing m 7 
vaccinated persons who had been ex- 
posed to a fatal case of smallpox has been 
described by E. T Conybeare The 
symptoms consisted of fever, headache, 
backache, severe perspiration and gen- 
eralized muscle tenderness Revaccma- 
tion of the group produced accelerated 
reactions In 2 instances, eruptions oc- 
curred which may have been abortive 
forms of smallpox or vaccinia. The pos- 
sibility of atypical or mild forms of small- 
])ox occurring m individuals with partial 
immunity was thought to be of epidemio- 
logical importance. 

Complications-— Vaccinal encephalitis 
occurring in a child 14 weeks of age was 
treated with convalescent serum by 
L Sakoschanskv and 1 1 J Ih'enchard 
The s}m])t(jms of the encejihalitis devel- 
o])ed about 10 days alter the vaccination 
had been jierfonned Neck rigiditv, fe\er, 
weakness of the right side of the face, the 
abductor muscles of the right eye and 
later a we<dvness of the left arm were 
])r()ininent svinjitoms The cerebrospinal 
duul contained bO lymjihocytes, increased 
amounts of globulin and the gold curve 
showed reduction m the middle /ones 
Tc‘n cubic centimeters of wTole l)lood 
olilained fioni <in adult xatcinated 7 
\(‘ars ]>ieviousl>' were given intranius- 
ciilarl)^ Later the* cliild received an <iddi- 
tional 12 5 cc of serum obtained fioni an 
individual who had been vaccinated only 
4 weeks previously with lymph from the 
same batch as that used in the patient 
The child recovered completely 


Treatment — Sulfanilamide gave fa- 
vorable results in patients with smallpox 
treated by W. O McCammon.-''^'^ In a 
group of 7 adults with the disease, 4 
received sulfanilamide during the inva- 
sion period of the disease and 3 were 
given symptomatic treatment only One 
of the patients had had a successful vac- 
cination 40 years previously but the 
others had never been vaccinated The 
early symptoms of the infection were not 
modified by the sulfanilamide, but the 
eruption was much milder and the pap- 
ules did not usually reach a purulent 
stage The macules which appeared on 
the skin w^ere somewhat tender but dis- 
appeared wuthm a week’s time The 
sulfanilamide shortened the course of the 
disease by about a week 

Vaccination — Smallpox vaccine culti- 
vated on artificial media may be em- 
])loyed safely as an intradermal vaccina- 
tion T A1 Rivers, wS AI Ward and 
R I) Baird^''^^ have tested its efficacy m 
<i group of 331 children Alosl of these 
])<itients were vaccinated intradermal ly 
at the age of 6 to 12 months and all 
had 'hakes’' consisting of paiitiles and 
erythema but no vesicles or resulual 
scars When retested with the usual der- 
mal method, emphwmg calf lymjih varus 
1 month to o\er 3 years later, 25 per cent 
had immune takes and 75 had accelerated 
reactions It seemed necessary, there- 
fore, to revaccinate all patients about 6 
months after the intradermal vaccination 
with culture virus in order to obtain 
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complete immunity. Such a procedure of 
double vaccination would reduce to a 
minimum the systemic reactions and the 
disfiguring scars to which many patients 
have objected. 

Accidental vaccination of the nose oc- 
curred in a patient observed by S. G. 
Bedford and F. F, Hellier A woman, 
3 1 years of age, who had never been vac- 


cinated, was exposed to the successful 
“take” of her child. Five days later a 
fissure at the corner of the left nostril 
became infected and a large area of vac- 
cinia developed over the entire end of the 
nose with edema of the surrounding tis- 
sues and swelling of the cervical lymph 
nodes. The lesion followed a typical 
course and left some permanent scarring. 


SYPHILIS IN CHILDREN 

By Robert A. Lyon, M D. 


Acquired Syphilis 

Acquired syphilis in children under 
10 years of age is comparatively rare 
The clinical and epidemiological features 
of this form of the disease in 125 chil- 
dren observed in various large clinics 
throughout the country have been re- 
viewed by F. R Smith, Jr The rela- 
tive incidence of the infection was diffi- 
cult to determine but in one clinic, the 
ratio of children witli acquired syiilnhs 
to those witli congenital s^iihilis was 
1 : 23 and the acquired disease m chil- 
dren under 10 year^ of age constituted 
1 ])er cent of the total number of patients 
of all ages with acc[uired lesions Ac- 
(juired syphilis was commoner in girls 
than in boys. 


The method of infection could be de- 
termined in 81 instances. Attempted 
sexual intercourse was the commonest 
method, but kissing and close contact, 
especially between mother and child, 
were other routes of infection It seemed 
probable that the chances of acquiring the 
di.sease from infected household servants 
or food handlers were relatively slight 
It was interesting to note that transfu- 
sion of infected blood caused the disease 
111 y children and the necessity of testing 
all donors including jiarents was empha- 
sized 

d'he course of the acquired disease 
resembled that in adults as a rule and 
responded favorably to the regular anti- 
syphilitic therapy 


TABLE 12 


Distribution of Cases According to Race, Sex, and Age 




WHITE 



COLORED 



Age m 







Total 

Years 

Male 

Female i 

Total 

Male 

Female 

Total 


Under 1 

0 

2 

2 

1 

0 

1 

3 

2 

2 

7 

9 

6 

5 

11 

20 

3- 4 . 

9 

8 

17 

3 

9 

12 

29 

5^ 6 . 

5 

3 

8 

5 

10 

15 

23 

7-- 8. 

3 

9 

12 

5 

8 

13 

25 

9-10 .... 

4 

4 

! s 

4 

13 

17 

25 

Total . 

23 

33 

56 

24 

45 

69 

125 


(Smith ; Am J. Syph , Conor. & Ven. Dis.) 
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TABLE 13 

The Mode of Infection of Acquired Syphilis According to Age On Admission 


The Type of 
Lesions 

Location of Primary 
Lesion with or without 
Subsequent Secondary 

Secondary 
with no 
Demon- 
strable 
Primary 

Latent 

Transfusion 

1 

Total 

Age on 
Admission 

i 

Extra- 

Gemtal 

Genital 

Including 

Anal 

1 

Less than 1 yr . 

1 

0 

0 

0 

2 

3 

1- 2 yr. . . 

10 

3 

5 

0 

2 

20 

3- 4 yr 

7 ! 

11 

10 

1 

1 ; 

30 

5- 6 yr. . 

5 I 

11 

5 1 

1 

0 

22 

7- 8 yr. . . 

6 ! 

8 

8 ’ 

1 

2 

25 

9-10 yr 

2 

13 1 

7 

1 

2 

25 

Total 

1 

31 

46 

1 1 

35 

4 

9 

127 


(Smith Am J Syph , Conor & Yen Dis ) 


TABLE 14 

The Method of Contracting Acquired 
Syphilis Among 125 Cases 



vSex of Child 


Syphilis Acquired By 

.. j 

Male 

Female 

Total 

Sexual Intercourse* 
With Adult 

2 

16 

18 

With Playmate 

6 

9 

15 

Rape 

0 

4 

4 

Pederasty 

2 

0 

2 

Fellatio 

2 

2 

4 

Kissing 

5 

10 

15 

Close conta( t 

9 

5 

14 

Transfusion 


2 

9 

No source recorded ; 

n 

33 

44 

Total ' 

1 

44 

81 

125 


( Smith Am J Syph , Conor & Yen Dis ) 


Congenital Syphilis 

The occurrence of congenital syphilis 
m only 1 of a pair of fraternal twins was 
observed by U. J Wile and D G. 
Welton.291 The diagnosis was first made 
in the 1 patient when he was 18 years 
of age He had changes of the teeth and 
long bones characteristic of prenatal syph- 
ilis. Involvement of his central nervous 
system was proved by neurologic signs 
and the examination of the cerebrospinal 
fluid. The twin brother was normal The 
father was apparently free from the dis- 
ease and the time of the onset of the 
infection of the mother was not known. 


TABLE 15 

The Location of the Primary Lesion 


EXTRAGEN ITAL 

GENITAL 

Location 

Male 

! 

Female 

Total 

Location 

Male 

Female 

Total 

Lip 

; to 

0 i 

19 

Vulva 

0 

30 

30 

Mouth 

1 

1 

2 

Cervix 

0 

2 

2 

Tongue 

t 0 

2 

2 

Perineum 

0 

1 

1 

Tonsil 

1 1 

0 

1 

Gians penis 

5 

0 

5 

Face and nose 

1 2 

0 

2 

Anus 


2 

8 

Neck 

1 

1 

2 





Sternum 

1 1 

0 

1 


1 



Thigh 

i_ 1 _ 

1 1 

2 





Total 

17 

1 

14 

1 1 

31 

Total 1 

11 

35 

46 


(Smith Am J Syph , Conor & Yen. Dis.) 
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Of her 7 pregnancies only the last, in- 
volving the twins and possibly the second, 
were productive of syphilitic chidlren 
The method by which 1 placenta and not 
the other of a twin pregnancy could 


striking defects were the diminished size 
of the incisor teeth which was noted in 7 
children, defective enamel in 5 children, 
and horizontal grooves in 1 patient. The 
8 incisors, 4 cuspids, and 4 permanent 



Fig 18 — Photographs illustrating thai<K'lenstK <lenl<il tUittls In \, H <tn(I C tire seen tlie 
anterior icgions of dental structuies with detects ot slight, inodenitt tind ni.uked degi ee, respec- 
tively D shows a plastei model of tht teeth seen in C h- <ind h pictuie phistei models which 
show the open bite defonnitv (r, H «ind I illustnite deteits tissociated with lukets (Anderson 
^m J Dis Child) 


become infected from the mother was 
questionable 

Some of the dental defects produced 
by congenital syphilis have been de- 
scribed by B. G Anderson. In 8 
patients, 12 to 27 years of age, the most 


inolcU s wtM'e most frequently involved. 
Tlie convergence of the walls of the tootli 
toward the incisal edge was the most 
con.stant defect of the upper central in- 
cisors and a somewhat .similar change 
could he detected in the second incisor 
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and cuspid teeth. The most stnking 
results of the dental deformities were 
malocclusion whereby the front teeth did 
not close properly, producing what was 
termed as aft open bite This resulted 
from poor development of the teeth and 
not from dental distortion nor any de- 
formity of the jaw. Syphilitic deformities 


and B. Pearson.^®^ xhe typical lesion 
was a yellow plaquehke band surround- 
ing the intestine and consisting of mil- 
iary syphilitic and abscesslike foci in the 
mucosa and submucosa, with vasodila- 
tation of the surrounding areas. Necro- 
sis and, later, fibroblastic proliferation 
occurred. Sometimes ulceration and per- 



A B CD 

pijr ig — X-ray pliotttgi aplis ot the humerus, radius, ulna, feinus, tibia and fibula taken from 
Kaby T , Nn 599, stillboin The ends of the bones show the characteristic projections. Notice 
that they aie absent at the slow gi owing ends of the upper ulna, upper ladius and lower humerus 
(Park and Jackson J Pediat ) 


nuist lie differentiated from those caused 
by rickets In rickets, the le.sions are 
more a])t to ha\e a symmetrical distri- 
iiution involving the parts of the teeth 
that are calcifying at the time that the 
disease is active Rickets docs not cau.se 
occlusion deformities because the teeth, 
though damaged by the disease, usually 
reach their normal size ( See illustration ) 
The pathologic changes occurring in 
the intestinal tracts of 3 syphilitic infants 
who were stillborn or lived only a few 
hours have been described by R D’Aunoy 


foration of tlie bowel led to peritonitis, 
but peritoneal irritation was sometimes 
observed without rupture of the gut 
Spirochetes were isolated from these typ- 
ical lesions of the gut The involvement 
of the intestinal tract has been observed 
most frequently in very young infants 
who have overwhelming syphilitic infec- 
tions and usually in association with 
other visceral syphilitic lesions The 
small intestine and especially the lower 
part of the ileum were the most frequent 
sites of these syphilitic lesions 
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Characteristic roentgenologic changes 
of the ends of the long bones of syphilitic 
children have been described E A. Park 
and D. A. Jackson.^s^ Irregular projec- 
tions of the end of the shaft extended 
into the cartilage in some instances, usu- 
ally at the rapidly growing ends. In the 
ribs the proicctions were longer and 
sharper than in the extremities. In both 


between these areas. The accompanying 
pictures illustrate some of these roent- 
genologic changes. 

Diagnosis — Changes in the serologic 
reactions of 56 infants during the first 
weeks of life have been evaluated by J. 
A. V. Davies.^®*^ He employed a modi- 
fication of the Hinton test which per- 
mitted the use of only very small amounts 



A B 

Fig 20 — x-ray pliotogiaph of the tibia, and fibula of a syphilitic infant, Baby B , No 
300, aged 6 hours The ends show a scalloped type of irregularity 

B, x-ra> photograph of a middle tier of iibs taken after death fiom I N , No 517, aged 1 
day, showing a sample of the kind of changes at end of ribs which occur in congenital syphilis. 
(Park and Jackson J Pediat ) 


locations the cuds of the bones were un- 
usually dense This condition had been 
noticed in 48 children of a scries of 77 
who had congenital syjihilis Almost all 
of these patients were infants less than 
2 weeks of age so that the changes 
seemed to occur most frequently at an 
age when bone growth was most rapid 
It was noted more rarely m older infants 
The pathological structure indicated that 
hone growth of these patients had oc- 
curred along the nutrient vessels which 
extended into the cartilage, and there 
was a failure of calcification with evi- 
dence of degeneration of the cartilage 


of blood serum (0 05 cc ) The floccula- 
tion was observed under low power mag- 
nification (jf the microscope and the 
strength of the reaction was determined 
by the density and firmness of the floc- 
culation at the meniscus The positive 
reactions obtained in the newborn often 
reflected the reaction of the maternal 
serum. When the mother’s blood was 
strongly positive, the infant's blood was 
usually strongly positive also A trans- 
mitted positive reaction of 25 infants 
usually disappeared within 2 weeks after 
birth but was noted in some instances 
to last for 6 to 12 weeks. Of a series of 
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11 such infants followed for a period of The disappearance of a positive reaction 
6 months, only 2 developed evidence of within a few weeks did not necessarily 
congenital syphilis. Infants whose blood indicate freedom from syphilis and the 
was negative from birth to the age of 6 development of 1 or 2 positive reactions 
months remained free from syphilis. In after an initial negative one should be 



Fig. 21 — Photomicrograph (low power view) of a microscopic section of the lower end of 
the femur seen in Fig 1 It shows plainly the cause of the irregular projections of the end of 
the shaft into the cartilage They are due obviously to building up of calcihcatiun ibout the 
vertical branches of the cartilage canals in advance of elsewhere The canals are much hyper- 
trophied, as is evidenced by the fact that they show so well at all places in a section in a single 
plane The calcified matii\ stains blaclv The netwoik formed by it zn toto is the syphilitic 
lattice The preparation makes cleai that tlie projections aie meiely extensions of the Littice 
(Paik and Jackson • J Pediat ) 

1 syphilitic infant the initial positive considered as very strong evidence of 

reaction disappeared before his own re- actual infection of the infant 

agins developed in sufficient quantity to In a review of the various procedures 
produce a positive reaction The author for the detection of congenital syphilis 

concluded that the newborn with positive in a young infant, W C Black^®® has 

serologic reactions should be observed emphasized the fact that a diagnosis may 

especially closely for a period of 1 year be established within the first 3 months 
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of life by the frequent repetition of labo- 
ratory procedures. Dark field examination 
of umbilical cord scrapings or suspicious 
cutaneous lesions may give the earliest 
proof of the infection and roentgenologic 



while the infants with syphilis who may 
have negative reactions at birth will usu- 
ally develop reagins during the same 
period of time. The author reported the 
histories of 3 patients illustrating these 
])oints and urged that a definite diagnosis 
be made before treatment was instituted 
Figures 22 and 23 illustrate the behavior 
of Wassermann reagins in 2 typical pa- 
tients. 

Treatment — Encouraging results 
with mapharsen in the treatment of con- 


21 — ( <ist 1 Wiissetmann leagni titiations m a .seropositive nonsyphihtic infant The 
black coluiiins indicate iios&ible lange of reagin as deteimmed by senim dilutions tested The 
sola line appi oxinnites the probable true coiuse of the serum reagin concentration, the broken 
lines induatc the lliem etically possible maxima and minima (Black J Pediat ) 


r<ir asin 



2 ^ — ("asc 1 A\ assci inaiin leagiii titiatioiis tn a t<is(. dt i)i(>\cd congenital svphilis 

(Black J Pediat ) 


c\i(lence of bone lesions may lead to tlie 
diagnosis within the first few weeks of 
life The accomj)anying‘ tables include the 
criteria for making the diagnosis and 
for establishing the absence of the dis- 
ease. Falsely positive serologic reactions 
of the newborn will tend to disappear by 
the time the infant is 3 months of age 


genital syphilis have been rejxirted Iw 
H Cornell and G D. Astrachan 
The drug was administered intrave- 
nously to 31 older children and intra- 
muscularly to 11 infants at weekly in- 
tervals Bismuth was also given during 
the period of treatment. General reac- 
tions which occurred in only 3 patients 
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TABLE 16 

Tentative Criteria for Positive Diagnosis of Congenital Syphilis 


1. Diagnosis established by dark-field examination (identification of 2 or more living 
T, palhd€L m dark-field preparations). 

A. At birth 

1. In scrapings of the wall of the umbilical vein near the fetal end of the umbilical 
cor 

B After birth 

1 In material from skin or mucous membrane lesions 

II Diagnosis established by serologic tests (properly done on suitable material) 

A. At birth 

1 High Wassermann reagin titer 

2. Wassermann reagin titer unequivocably greater than that of the maternal serum 
B During first four months of life 

1 Negative test becoming positive 

2 Rise in titer on subsequent measurement of a positive serum 
C After four months 

1. Strongly positive test (checked) 

11 [ Diagnosis established by roentgenologic osseous examination (interpretation by a com- 
petent and experienced individual, preferably a radiologist). 

A At birth 

1 Changes of the sort described by McLean’s criteria 1, 3, 4, 5, 6, 7, and 8 
B At 6 weeks or later 

1 Same as III, A, 1 

2 Definite progression of osseous lesions as compared with those ^een at about the 
time of birth and reaching the stage of McLean’s criteria 1, 3, 4, 6, 7, 8, and 10 


( Hl<ick J Pediat ) 


consisted chiefly of vomiting and slight 
fever Albumin and hyaline casts w’ere 
noted in tlie urine of 1 child for a 
short period of time No local reactions 
occurred wSyphilitic lesions such as skin 
eru])tions and interstitial keratitis re- 
s])onded well to the therapy. In the 31 
older children, serologic reversals were 
olitained in 8 patients after 34 injections 
of the drug and another group of 8 pa- 
tients showed partial improvement of 
their blood reactions. Of the 11 infants, 
onh 9 received adequate treatment and 
4 developed negative AAssennann reac- 
tions. It was concluded that mapharsen 
was an eflfective antisyphilitic drug with 
a low degree of toxicity Further trial 
was advocated for this form of therapy 
in the treatment of congenital syphilis. 


The results of acetarsone treatment 
of 187 children with congenital syphilis 
liave been reviewed by D. M. Pillshur} 
and H, H. Perlman Eighty-seven 
of this series were oi)served for more 
than 3 years, 116 for over 2 years and 
145 for more than 1 year The response 
of cutaneous and osseous lesions was 
good but interstitial keratitis Aielded 
less readily to this form of tlierapy Sero- 
logic reversals were obtained in 70 per 
cent of the infants whose treatment was 
instituted before thej^ were 6 months 
of age and in only 36 per cent of older 
children. These i-esults were less satis- 
factory than those obtained in a smaller 
group of infants and children treated 
with arsphenamine and bismuth or mer- 
cury preparations. Reactions to acetar- 
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TABLE 17 

Tentative Criteria for Establishing the Absence of Congenital Syphilis 
IN Untreated Infants and Children 


I. At birth 

A. Nonsyphilitic mother 
II At 4 months 

A. Two negative blood and 1 negative spinal fluid serologic reactions, 
properly done on suitable material 

III After 2 years 

A. Two negative blood and 1 negative spinal fluid serologic reactions, 
properly done on suitable material 


(Black: J Pediat.) 

sone occurred in approximately 11 per 
cent of the total number who received 
the drug Most of the reactions were 
mild, consisting of nephritis, gastroen- 
teric disturbances and forms of derma- 
titis. In about S per cent of the group, 
however, the severity or persistence of 
the toxic manifestations required per- 
manent discontinuance of the drug 

The authors were unable to find any 
evidence that tlie co-operation of tlie 
parents was any better when the oral 
treatment with acetarsone was employed 
than when injections of the other ar- 
senicals were used In both groiijis, the 
attendance at the venereal clinics was 51 
per cent of that which was expected. 
There was some indication also that the 
acetarsone might not have been admin- 
istered regularly by the parents at home 
since reactions occurred much less fre- 
quently in ambulatory patients than in 
those who were treated in the hospital 
wards. 

The importance of an early diagnosis 
of congenital syphilis was emphasized 
because it was the early administration 
of antisyphilitic therapy which provided 
the highest percentage of clinical cures 
and prevented subsequent relapses. It 
is only by the routine serologic tests of 
infants that the diagnosis can be made 
in many cases. 


Malarial treatment for interstitial 
keratitis has been found to be effective 
in the patients observed by C. R. Ander- 
son and W. A. Wilson. Of a group 
of 22 patients ranging in age from 4 to 
44 years of age, there were 16 who re- 
ceived malarial treatment for 8 to 14 
paroxysms of fever and 6 received intra- 
venous typhoid-paratyphoid vaccine in- 
jections until they had had 8 to 20 bouts 
of fever of over 103° F. (39 5° C) 
Injections of an arsenical followed the 
courses of induced fever There were 
13 patients with <icute forms of inter- 
stitial keratitis *in(l 9 with chronic 
forms of the disease The response 
of both groups w'as much better to 
the m.ilarial therapy than to the ty- 
phoid vaccine inj’ections although some 
of the patients had not been followed for 
a sufficient length of time to determine 
the end results 

The course of 45 congenital syphilitic 
children has been followed for 2 to 10 
years by P J Howard Six of these 
patients were less than 6 months of age 
when treatment with neoarsphenamine 
was instituted Since extensive syphilitic 
infection of the liver was usually present 
in this age group, 50 to 100 cc. of a 10 
per cent glucose solution were adminis- 
tered before the arsenical was given in 
order to prevent reactions. All but 1 of 
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these 6 infants were cured by continuous 
treatment over a period of 20 to 96 
weeks. Fourteen other children of the 
entire group were cured and 3 of these 
patients had had evidence of central nerv- 
ous system involvement. Eighteen chil- 
dren had positive Wassermann reactions 
but no clinical evidence of syphilis at 
the end of 2 to 10 years after the time 
treatment was started. Seven children 
failed to respond to the therapy and 6 of 
these had involvement of the central 


nervous system. The importance of early 
treatment was stressed by the author. 
Adequate treatment was considered to 
include 24 weekly injections of the arsen- 
ical and an equal number of a bismuth 
preparation in alternate periods of 8 
weeks each. If at the end of a year the 
results have not been satisfactory, an- 
other year’s therapy was advocated. 
Patients with syphilis of the central nerv- 
ous system required prolonged drug 
treatment and the use of fever therapy. 


TUBERCULOSIS IN CHILDREN 

By Waldo E. Nelson, M.D 


Clinical Manifestations — Pulmo- 
nary — A case of bronchial occlusion due 
to tuberculous lymphadenitis is reported 
by L V Schneider The symptoms at 
onset were those of a “cold” with fever 
and difficult breathing The asthmalike 
symptoms suggested the possibility of an 
asthmatic condition as well as the possi- 
bility of a foreign body or of bronchial 
stenosis due to other factors. Physical 
examination revealed an impaired per- 
cussion note, bronchial breathing and 
increased vocal resonance over the right 
upper lobe posteriorly and in the axilla 
The breath sounds were increased in 
intensity on the left side, musical rales 
were present in both lungs, and there was 
a loud inspiratory stridor with some 
retraction of the chest. A roentgenogram 
of the chest revealed an opacity of the 
upper half of the right lung. There was 
also a large circular area of opacity in 
the lower right with mottled infiltration 
about these areas Bronchoscopy showed 
the right bronchus to be somewhat dis- 
torted. The wall of the bronchus was 
rigid and somewhat thick, and the lumen 
was completely obliterated. The bron- 
chus at the bifurcation was congested 


and although the character of the patho- 
logic lesions could not be determined 
bronchoscopically, it was not that of 
bronchial asthma. The possibilities con- 
sidered were intrinsic stenosis caused by 
tumor, inflamed masses or scars and ex- 
trinsic stenosis due to pressure from 
tuberculous lymphadenitis. At autopsy 
a mass of tracheobronchial lymph nodes 
were found to be producing pressure 
obliteration of the right mam bronchus 
with atelectasis of the right upper lobe. 

Tonsils — A follow-up of 107 patients 
whose tonsils following tonsillectomy 
were shown to contain tubercules has 
been made by H. M. Pollard and A B 
Combs In the postoperative period, 
3 patients developed active pulmonary 
tuberculosis; 1 developed tuberculosis of 
the cervical lymph nodes ; and 1 devel- 
oped tuberculosis of the spine. In 9 
instances, pulmonary tuberculosis, pres- 
ent at the time of operation and in 3 
instances tuberculosis of the mediastinal 
lymph nodes, also present preoperatively, 
were not diagnosed until the pathologists 
had submitted a report describing tuber- 
cles in the tonsils. In 20 patients in 
whom there was tuberculosis other than 
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in the tonsils and adenoids at the time 
of operation, no additional tuberculous 
lesions developed. Seventy patients, with- 
out other tuberculosis at the time of 
operation, showed no subsequent tuber- 
culous lesions. Of the 107 cases, the 
pathologists reported the presence of 
tubercles near tlie crypts in 56 instance.s 


stage has developed. Then a dissemina- 
tion of either the tubercle bacillus or 
some phase of its life cycle must occur. 
The type of cutaneous lesions depends on 
the site of embolism. If the smaller and 
finer arterioles become involved, the pa- 
tient will have lichenoid tuberculosis. 
This is due to the fact that tlie hair 



24 — Case 3 Papiiloneci otic tiibt uiilosis of tlie fact* 
(Rtinstein Ain J Dis Cliild ) 


'I'Ikto \\c‘re tulieixlcs m tlie germinal follicles and sv\cat glands have a rich 
centers indicating a heniatogenous infec- anastomosis of arterioles If the larger 
tioii in 51 instances It is obvious that arterioles in the cutis become involved, 
every patient whose tonsils or adenoids papulonecrotic tuberculosis develops 
are shown to contain tubercles should After thrombosis occurs and before ca- 
he carefully examined for tuberculosis in iiahzation or collateral circulation is 
other parts of the body. established, the tissue supplied becomes 

Skin Lesions ■ — J C Bernstein'^**'* necrotic. After canalization and re-estab- 
points out that the mechanism of cuta- lishment of the blood supply, the lesions 
neous exanthematous tuberculosis, while involute. When the site of thrombosis is 
not definite, depends on several fixed m the larger arterioles or arteries deep 
factors. The patient must have had some in the cutis or in the fatty layer, ery- 
form of tuberculosis, so that the allergic thema induratum develops. If many ves- 
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sels become thrombosed and large areas 
of tissue are deprived of their blood 
supply, necrotic ulcers develop and the 
question of healing depends on the 
amount of arterial damage If many 
diffuse deep arteries become thrombosed, 
the nodose type of erythema induratum 
develops, and ulceration does not occur. 
Thus the entire clinical picture depends 
upon the amount of arterial damage, and 
while the various tuberculids have differ- 
ent gross morphologic descriptions, they 
are merely variants of one another and 
are all produced by the essential factors. 

The ultimate outcome of generalized 
tuberculosis depends not on the cuta- 
neous disease but on the extent of the 
visceral involvement. The author states 
that the prognosis for patients who have 
cutaneous tuberculosis is better than 
those who do not. The cutaneous lesions 
usually involute without other sequelae. 
An example of papular necrotic tuber- 
culosis of the face is shown in Fig. 24. 

Meningitis — The observations of 
M Gleich^*^^ indicate that the Levinson 
test IS of benefit in the diagnosis of tuber- 
culous meningitis In 30 cases of tuber- 
culous meningitis, the Levinson test was 
po.sitive in each instance; in contrast, 
none of 13 cases of nontiiberciilous men- 
ingitis had a positive Levinson test It 
IS pointed out that a positive Levinson 
test may be obtained with nontubercu- 
lous meningitic fluid which is contam- 
inated by blood or the fluid of a patient 
previously given serum mtrathecally 

The Levinson test is performed as fol- 
lows ■ 1 cc of spinal fluid is placed in 
each of 2 test tubes, 8 mm in diameter. 
To 1 is added 1 cc of a 1 per cent solu- 
tion of mercuric chloride and to the 
other, 1 cc. of a 3 per cent solution of 
sulfosalicylic acid The tubes are shaken, 
stoppered and allowed to stand at room 
temperature for 24 to 48 hours. At the 
end of this time, the column of precipi- 


tate is measured in mm. When the height 
of the precipitate in the first test tube is 
at least twice that of the precipitate in the 
second test tube, the test is positive. 

According to J. A. Toomey, R. P. 
Fulton and F. W. Rea,^^® the tryptophan 
test IS valueless as an aid in differentiat- 
ing tuberculous from other forms of non- 
tuberculous meningeal irritation. 

Diagnosis — Tuberculin — In 1937, 
H. Vollmer and E. W. GoMberger^*^® 
introduced a new tuberculin patch test 
which they claimed to be as reliable as, if 
not superior, to the Pirquet test. The 
tuberculin patch test as previously de- 
scribed has now been modified (1) by 
the use of tuberculin produced from a 
synthetic medium which is about 4 times 
stronger than the old tuberculin prepared 
by the New York Department of Health 
which was formerly used, and (2) by the 
use of 2 squares of filter paper saturated 
with tuberculin on each piece of adhe- 
sive tape, instead of the single square 
used in the earlier experiments with the 
test 

Studies to determine the efficiency of 
the tuberculin patch test (Lederle- Voll- 
mer) have been carried out by these 
authors.-^'^s Among 417 children, the 
reliability of the tuberculin patch test as 
compared with the intracutaneous test 
performed with 0 1 mg of old tuberculin 
was 100 per cent. Among 261 tubercu- 
lous children there was complete con- 
formity between the tuberculin patch test 
and the intracutaneous test with the first 
strength solution of purified protein de- 
rivative (PPD) or with 0 01 to 1 mg 
of old tulierculin. They suggest that the 
tuberculin patch test (Lederle) should 
replace the first intracutaneous injection 
in routine testing. Negative reactors to 
the patch test should be retested with 
the intracutaneous test with 1 mg (01 
cc of dilution 1 to 100) of old tuberculin 
or 0 1 cc of the second strength solution 
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(0.005 mg ) of purified protein deriva- 
tive. Since higher concentrations of tu- 
berculin occasionally cause pseudoposi- 
tive reactions, both tests are repeated if 
there is any discrepancy. If the discrep- 
ancy persists, the authors advise accept- 
ing the result of the intracutaneous re- 
action as the deciding one. A positive 
reaction to the patch test is illustrated in 
Fig 25 

A tuberculin test with an “immediate 
reaction” is described by H Suther- 
land.^'**^ The test consists simply of 


tuberculin. The reliability of this test, 
however, needs further confirmation. 

The dangers of undesirable tuberculin 
reactions from too high dosages are em- 
phasized by H Behrendt.^^® He cites 
instances of severe local reactions with 
necrosis at the site of injection, of gen- 
eral reactions, such as high fever, chills, 
urticaria, etc ; and of focal reactions in 
tuberculous lesions of the viscera. This 
latter group constitutes the most serious 
danger and is in itself a sufficient reason 
for caution against employing too large 



25 — riitjtograph sliouiiif^: a positive leaction to the patch test A leprescnts a 2 phib 
reaction, B, a 1 plus leaction (Vnllmei and Gohlbei i?ei Am J Dm Child ) 


[)nck]n,i( the skin throiioh a droj) of un- 
diluted lul)erculin 1die rt'aclion, a \vhit(‘ 
wlieal about 5 iniu in diameter, appears 
within approMinately 5 minutes The 
ordinary er\ tlieinatnus and indurated re- 
action IS noted on the following d<iv In 
jierfonnm^ the lest, the skin of tlie fore- 
arm is cleansed with <dcohol and dried 
A dro]) of ])henoli/ed ])h\ siolooic saline 
is ])laeed on the skin and <i few centi- 
meters away is placed a drop of undiluted 
tuherculm A jirick thiough the super- 
ficial layers of the skin is made through 
each of these solutions, care lieing taken 
to avoid bleeding The ])hysU)logic saline 
serves as a control to eliminate the pos- 
sibility that a wheal reaction might be 
due to dermographia. The advantage of 
such a test is obvious, in that the patient 
would need make only a single visit to 
determine sensitivity or lack of it to 


(loses of lulierciilin The author does not 
nnnimi/e tlie use of tn1)erculin for clinical 
testing , on the contraiT, lie states that in 
Ills opinion it eamiot he ^lisjieiised witli 
lIowe\er, he cmpliasi/es certain impor- 
tant jxiinls- (1) Idle initial test should 
«dwa\s he with a low dosage if the mtra- 
eulaneoiis method is eniplo}’eck or the 
Ihujuet or ])ateh test should he apjdied 
W hen no reactions are olitaiiied, higher 
doses Ilia} lie apjihed by the intracuta- 
iieoiis metliod (2) A child who is known 
to he tul)crcuhn-])ositive need ncjt be 
retested w'ltli tuberculin 

Active tubercul()-pr( )tein stimulates the 
foi'mation of monocytes and some epi- 
thelioid cells The additiem of phospha- 
tide to the protein brings about a massive 
formation of epithelioid cells. With the 
increased cellular reaction to the mixed 
injections may be correlated the increase 
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in the speed and intensity of the sensi- 
tization. The intradermal route is the 
best for the injections, probably because 
it provides the greatest dose per cell of 
the sensitizing agent. The differences in 
effectiveness between sensitization by the 
intradermal route, m contrast to the lin- 
ing of the peritoneal cavity or the sub- 
cutaneous tissue IS expressed by the fol- 
lowing observations Using the peritoneal 
route of injection, the minimal amount 
of protein necessary to sensitize a guinea 
pig was 30 mg. (Seibert) , by the sub- 
cutaneous route, 5 mg ( Smithburn, 
Sabin and Geiger) ; by the intradermal 
route, the amount can be reduced to 
0 025 mg when enhanced with phos- 
phatide. The degree of sensitization arti- 
ficially o1)tained by the synergistic action 
of tuberculo-phosphatide and tuberculo- 
protem is quite comparable to the degree 
of sensitization naturally occurring in 
tuberculous animals Moreover, this de- 
gree of sensitization may be induced 
with amounts of the materials from the 
bacilli whicli could conceivably be pres- 
ent in the tissues of an infected host 
Differential Diagnosis — The simi- 
larity of infection with coccidioides fun- 
gus to tuberculosis is pointed out by 
K. C Dickson As m tuberculosis, 
tliere are 2 distinct stages \ pnmar> 
acute respiratory infection, often accom- 
panied In^ cn thema nodosum, from which 
the great majority of patients recover 
without conpiliceition , and a second stage 
consisting of a more or less chronic gran- 
ulomatous disease, known as coccidioidal 
granuloma This latter stage has a case 
mortality of approximately 50 per cent 
The initial or primary stage of the coc- 
cidioidal infection ma\" lie confused with 
primary infection with the tubercle bacil- 
lus and coccidioidal granuloma is often 
confused with reinfection tuberculosis. 
In the primary stage of coccidioidal in- 
fection patients are usually ill from 3 to 


6 weeks. Frequently they are not suffi- 
ciently ill to call for medical aid; in fact, 
it is often pain from erythema nodosum 
which causes them to call a physician. 
At the onset, the symptoms are often 
those of a cold or of there being 
general malaise with fever and at times 
general aches and pains. There may be 
pleuritic pains Loss of weight may be 
rapid up to 15 or 20 pounds and there 
may be chills and sweating Temperature 
may range from 100^ to 104° F. (37.8® 
to 40® C.). The bronchitis may be rela- 
tively mild but usually there is muco- 
purulent sputum which is sometimes 
streaked with blood The skin lesions are 
most commonly situated on the shins and 
are typical of erythema nodosum Simi- 
lar lesions may appear on the thighs, but- 
tocks, and upper extremities, when they 
simulate erythema multiforme. Roent- 
genograms of the chest during the acute 
attack usually reveal dense shadows in 
the hilar regions indicative of enlarge- 
ment of the hilar lymph nodes Radiat- 
ing out from the hilar regions and more 
or less widely distributed through the 
lung area are densities indicating paren- 
chymatous involvement which may oc- 
cur m any of the lobes The typical 
spherules of coccidioides may frequently 
l)e demonstrated m the sputum Cultures 
and guinea pig injections are other lab- 
oratory aids which should be employed 
Coccidioidin (the specific skin test an- 
tigen) skin tests are not only positive 
but are relatively violent iii the primary 
cases 

Prognosis — From a review of their 
experience wnth childhood types of tuber- 
culosis, IT. A Rosenberg, E W Gold- 
berger and K Nojima'^^- conclude that 
the prognosis of children over 3 years 
of age, admitted to their hospital with 
the childhood type of tuberculosis, is 
good The tuberculosis mortality of 80 
children admitted with an early, primary 
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complex was 6.2 per cent The tubercu- 
losis mortality of 275 children admitted 
with the diagnosis of tracheobronchial 
node tuberculosis was 2.2 per cent. This 
group is a selected one and does not 
include children under 2 years of age, 
when the mortality is high nor does it 
include children with disseminated tuber- 
culosis 

Infectivity of Primary Complex — 
W H. Feldman and A, H Baggenstoss*"^^^ 
have conducted a study to determine the 
presence of virulent tubercle bacilli in 
chronic tuberculous lesions of the lungs 
and of the contiguous lymph nodes in 
human beings who have died of causes 
other than tuberculosis. Material from 
a total of 68 subjects was utilized and 
negative results were obtained in all but 
1 case. They conclude that the lesions 
of the primary complex of tuberculosis, 
when definitely encapsulated and sclero- 
tic, or caseous or caseocalcareous seldom 
contain virulent tubercle bacilli Their 
data suggest that in adults endogenous 
reinfection is iinhkeh to occur from 
lesions of the primary com]4ex 

Immunity Conferred by Primary 
Infection- — The ultimate effect of tiilicr- 
cnloiis allergy, as measured by a positive^ 
tubeiaulm reaction, upon morliulity and 
mortality from tuberculosis has lieen 
studied by G Herlitz d'uo gniups 
of children, the 1 consisting of ])ositive 
reactors to tuberculin and the other of 
negatue reactors, were followed for a 
(leriod of time On the basis of his ob- 
servations, the author concludes that the 
child with a positive reaction to tuber- 
culin has a greater chance of developing 
active tuberculosis and of dying of it 
than does the nonreactor to tuberculin 

Experimental Studies on Immu- 
nity — The effect of a primary pulmonary 
tuberculous lesion produced by BCG 
on experimental pulmonary tuberculosis 
in rabbits has been studied by B. J. 


Clawson. These experiments illus- 
trate the influence of an existing inactive 
primary pulmonary tuberculous lesion on 
a subsequent exogenous reinfection. A 
quick inflammatory response was noted. 
This tuberculous reaction, while more 
pronounced than m normal animals for 
a few days, was soon retarded and fell 
much behind the progress of the tuber- 
culous inflammation in normal animals. 
This retardation or complete suppression 
was seen for as long as 110 days after 
the time of infection. It was felt that 
this protection could not be attributed 
to allergy alone, for in other experiments 
it had been noted that a marked degree 
of resistance could be produced arti- 
ficially both locally and generally in the 
absence of allergy. 

On the other hand, it was suggested 
that the quick inflammatory response 
was probably due, to a great extent, to 
existing allergy, since the local tissue 
response had been found to be greater 
in <i]lergic immune animals than m non- 
<iliergic immune animals ft was consid- 
ered th<it the allergy which was asso- 
called with other mechanisms of defense 
m these animals could be a hiclor in re- 
sist. mcc by hastening the phenomenon of 
inflammation and bringing the phago- 
cytic cells in contact with the living 
organisms more ([inckly. While allergy 
may without (|uest]on in some cases de- 
stroy tissue to the extent of spreading the 
infection, it was suggested that increased 
resistance might be afl'orded by the al- 
lergic phenomena in bringing about the 
tissue defense more quickly 

On the basis of these experiments the 
author suggests the possibility that a 
latent or healed primary pulmonary tu- 
bercle may be considered m most cases 
to have a beneficial aspect (resistance, 
allergy, or both) which in the majority 
of cases far overbalances the deleterious 
effects of allergy 
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The effect of preventing the develop- 
ment of hypersensitivity in experimental 
tuberculosis has been studied by R. H. 
Follis, Jr.2^® The lesions of animals in- 
fected with the tubercle bacillus and 
prevented from becoming hypersensitive 
by treatment with old tuberculin showed 
less caseation than those of control ani- 
mals that developed hypersensitivity. 

In some of the nonhypersensitive ani- 
mals pulmonary lesions developed which 
were marked by an extraordinary prolif- 
eration of acid-fast bacilli. Since in the 
majority of the nonhypersensitive ani- 
mals these lesions did not develop and 
since the same lesions were found in 
some of the animals of the control group 
shown to be hypersensitive, it was con- 
cluded that lack of hypersensitivity did 
not play a role in producing the lesions 
of this type. 

Prophylaxis — Vaccination with 
BCG by the multiple puncture method 
has been performed by S R Rosen- 
thal^ and the results by this method 
compared with those by intracutaneous 
injection Based on the percentage of 
infants inoculated who developed a posi- 
tive skin reaction to old tuberculin, the 
multijile puncture method appears to be 
as efficacious as a single intracutaneous 
injection In each instance there were 
100 per cent positive reactions to old 
tuberculin after a period of 1 year Con- 
trol infants who received no BCG did 
not react to old tuberculin, excejit in 1 
infant who developed active tuberculosis 
Because the multiple puncture method 
gave equally <is good results as a single 
intracutaneous injection, the author feels 
that the former is superior because, by 
this method, there is (1) no gross local 
lesion, (2) no suppuration of lymph 
nodes, (3) no appreciable scar ; (4) ease 
in administration and thus wider ap- 
plicability , and ( 5 ) smaller dose of vac- 
cine needed It is believed that larger 


doses are needed for the single intra- 
cutaneous injection than for the multiple 
puncture method because a large single 
dose causes at least partial obstruction 
of the draining lymphatics which hinders 
the absorption of the vaccine as well as 
the effects of the tissue response. 

The multiple puncture method was 
performed by making 35 tangential nee- 
dle pressures through a drop of vaccine 
(1 cc. equals 5 mg. of BCG) applied 
to the lateral aspect of the left arm 
(approximate dose: 600,000 bacilli). 

Treatment — The report of F. B Staf- 
ford and V. L. Kelly is of interest 
because of the good results which they 
attribute to preventorium care. This is 
in contrast to the adverse opinion to this 
kind of care so frequently voiced by 
Meyers, Stewart and their co-workers. 
A follow-up study made on 600 children 
discharged from a preventorium showed 
that all of the relapses- after treatment 
occurred in children who returned to 
homes containing other cases of active 
tuberculosis This was interpreted as 
showing the great importance of pre- 
venting future contact with open infec- 
tion. They also state that the amount of 
tuberculous infection present has a defi- 
nite bearing on prognosis as shown by 
the fact that only 3.6 per cent of the 
latent cases relapse as compared to 30 
per cent of cases with a definite diagnosis 
of tuberculosis. Thus, they believe the 
incidence of relapse may be fairly ac- 
curately estimated on the amount of 
demonstrable tuberculous infection and 
disease pre.sent, and the probability of 
further infections by contact with “open” 
cases On the basis of their observations 
they believe that preventorium treatment 
is of definite value to those children who 
have tuberculosis, especially in the latent 
form of the disease 

Data concerning the value of the pre- 
ventorium in the early care of children 
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with primary tuberculous infection, but 
without evidence of active disease, are 
also presented by J. B. Hawes, 

Of 700 children who had been m the 
preventorium during the decade from 
1922-1932, it was found that only 1 child 
had since died of tuberculosis and that 
only 3 had developed clinical tuberculous 
disease. As a control group, 700 chil- 
dren of the same age group, race, and 


location were chosen. Each child was a 
''contact case'' and had a positive tuber- 
culin reaction, had not been resident in 
the preventorium but had remained at 
home under the care of city tuberculosis 
nurses and physicians and in a few in- 
stances of their own private doctors. In 
this group, 10 had died of tuberculosis 
and 40 had developed clinical tubercu- 
lous disease. 


WHOOPING COUGH 

By Robert A. Lyon, M.D. 


Diagnosis-Various diagnostic tests 
for whooping cough have been reviewed 
by A. B. Don<iId The most certain 
method was the culture of the specific 
bacillus on cough plates. In a senes of 
530 patients, positive results could be 
obtained in 95 to 100 per cent of groujis 
of children examined dining the first 3 
weeks of the infection , m 44 jier cent 
(luring the fourth week and 7 ])er cent 
or less m later st<iges In 16 o<ises m 
which bronchopneumonia occuned as a 
complRMtion, ])ositi\e ])kiles were ob- 
tained in 11 (luring the third week ot 
the disease and not in the other 5 jia- 
lients who weie admitted after the third 
week of illness It seemed likel), there- 
lore, that bronchopneumonia did not i)re- 
vent the expectoiMtum of the bacillus In 
a few children the bacternd colonics were 
very few m number and occasionally 
at}]>ical forms were noted, so that con- 
siderable care had to be t<deeu m the 
examination of the plates Tests made 
at the time of discharge of 110 ])atients 
were all negative and no carriers were 
discovered. 

The complement fixation reaction, ob- 
tained in 123 patients at various times 
during the illness was not generally 
positive until the third week of the dis- 


ease. The majority of patients had posi- 
tive tests 111 the seventh or eighth week 
of the infection so that this test had but 
little diagnostic value Positive comple- 
ment fixatKJu reactions were obtained m 
a relatively high percentage of patients 
wlio had had the disease a few years 
previously The exposure to pertussis of 
<i(lults who had had the illness previously 
did not clriuge their complement fixa- 
tion rcMt lions from negative to ])ositive 
except in occasional cases 

1 .eukoc \ tosis <ind the increase m the 
jieuenlage of lymphocytes were valuable 
<uds in the di.ignosis of whooping cough 
from the second week onward, the fig- 
mes reaching their lieiglU m tlie third 
week of tlu‘ dise.ise The sedimenkition 
rate, <md the inlradermal test with a 
suspension of the ])ertussis bacillus, were 
of little \<due m dnignosis 

Intraciitanrous injcciioin oj pcriitssis 
vaccine were unreliable <is tests of the 
immunity of ])<ilients to that disease in 
the groups observed by M. K Baxemore 
and J C Williams Injections of 0 1 
cc. of pertussis vaccines of various types 
and Strengths wTre given to 2 groups of 
48 and 31 children respectively. Reac- 
tions of 1 0 cm or more in diameter 
during the follownng 72 hours were con- 
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sidered positive. No definite correlation 
could be found between the results of the 
tests and the history of previous attacks 
of the disease. Immunization of the sus- 
ceptible children with the vaccine did not 
cause any constant reversals of skin re- 
actions nor produce any evidence of an 
allergic response 

Complications — The influence of 
whooping cough on tuberculosis was not 
great in the group of children observed 
during an epidemic by M. Siegel and 
E. W. Goldberger.322 Whooping cough 
attacked a series of 25 children between 
the ages of 1 and 7 years, who had tuber- 
culosis of various types. One infant died 
of tuberculous meningitis 4 weeks after 
the development of the paroxysms Two 
other children had exacerbations of their 
tuberculous lesions within 4 montlis after 
the beginning of pertussis The other 
22 children remained well and there was 
no evidence that their tuberculosis had 
increased in activity Even in the 3 chil- 
dren with increased activity of the tuber- 
culo.sis there was no direct evidence that 
the pertussis infection was the cause of 
the exacerbations Open pulmonary tu- 
berculous lesions might be disseminated 
throughout the lungs hy the bronchio- 
genic route during the paroxysms of the 
cough, but it seemed probable to the 
authors that well-healed tuberculous le- 
sions were unaffected by whooping cough 

In a review of the neurological com- 
of whoo]iing cough. R L Nel- 
sou’’--* grouped the etiologic factors into 
4 classifications of intracranial hemor- 
rhage, sjiasmophiha, functional vascular 
lesions, and encejihalitis It seemed prob- 
able that the last mentioned cause was 
the most frequent in pertussis The onset 
of symptoms of the central nervous sys- 
tem occurred most frequently at the peak 
of the paroxysmal stage of the disease 
and were most frequent in the youngest 
age groups of children The commonest 


symptoms were convulsions, vomiting, 
coma, disturbances of the superficial re- 
flexes of various parts of the body, and 
paralysis of the extremities or of the 
muscles supplied by the cranial nerves. 
Ataxia, blindness and deafness have also 
been observed on rare occasions. Later 
manifestations of the encephalitis were 
psychic disturbances, somnolence, amne- 



Chart 3 — ^The continuous line represents 
cough plates, and the broken line comple- 
ment-fixation tests (Donald Brit M J ) 


sia, mental depression, or retardation, 
spastic paralysis, and epilepsy. 

The treatment of these nervous com- 
plications has usually been symptomatic, 
although the use of convalescent whoop- 
ing cough serum has been suggested as 
a method worthy of further trial 

C'onvulsioiis occurring in 41 patients 
with ])ertussis have been anaUzed from 
a clinical viewpoint by K Habel and 
P F r.ucchesi This complication 
developed most frequently in children 
less than 1 year of age and during the 
first 4 weeks, especially in the third 
week, of the infection Associated symp- 
toms were cyanosis, somnolence, or irri- 
tability before the convulsions began and 
a general collapse of the cardiovascular 
system, with an increase in pulse rate, a 
diminution of volume of the pulse, and a 
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diminished blood pressure immediately 
after the convulsions. Complications of 
bronchopneumonia and otitis media oc- 
curred in 28 cases. Neurological signs 
were generally absent, although 3 infants 
had such residual disturbance as weak- 
ness of 1 arm, spastic henioplegia and 
hyperactive reflexes with an erythema of 
1 side of the body. The cerebrospinal 
fluids of 6 patients contained a number 
of cells, mostly lymphocytes, but in only 
1 instance was the count greater than 
100. The sugar content of the fluids was 
generally high, the chloride levels were 
within normal limits, and the bacteriolog- 
ical examinations were negative in all 
instances The total mortality rate of 
this series of patients with pertussis and 
convulsions was 78 per cent The patho- 
logical examination of the brains of 7 
patients showed evidence of edema and 
distention of the cortical veins, but mul- 
tiple petechial hemorrhages were noted iii 
only 2 patients Treatment of the con- 
vulsive state was generally unsatisfactory 
and consisted usually of the administra- 
tion of hypnotics or sedatives or the 
giving of ether in oil by rectum The 
use of morphine was generally thoiiglit to 
be contraindicated because of the general 
collapse of the jxitient , calcium gluconate 
was em])Ioyed without singular success; 
and the administration of ])ertussis vac- 
cine to a few patients did not seem to 
change the course of the disease The 
intravenous administration of whole 
blood seemed to be followed by the most 
stinking clinical imjirovement and reduc- 
tion in the mortality rate The authors 
concluded that cyanosis might be a causa- 
tive factor of the convulsions and that 
the early administration of oxygen by 
inhalations, barbiturates by mouth or 
otherwise, and immediate transfusion 
were the most satisfactory methods of 
treatment of this complication. In some 
extremely difficult cases one might resort 


to methods of reducing cerebral edema 
by the limitation of fluid intake, repeated 
spinal drainage and possibly by the 
intravenous injection of hypertonic 
solutions of dextrose. 

Treatment — Sulfanilamide has been 
administered to 57 patients with whoop- 
ing cough and the results were compared 
with those of a control group of 187 
untreated patients by A. R. Thompson 
and C. R. M. Greenfield.^^^ The dosage 
of the drug varied from 7% grains (0.5 
Gm.) daily to children less than a year 
of age to 30 grains (2 0 Gm.) to chil- 
dren 10 to IS years of age. Children 
with severe infections received larger 
doses, and occasionally the period of 
therapy extended for 8 to 9 weeks, with- 
out any reactions to the drug except 
cyanosis This theraj)}' did not have any 
effect upon the ])aroxysms of coughing 
but seemed to reduce the incidence of 
such complications as pneumonia and 
otitis media The drug also seemed to 
hasten the patient’s recovery from bron- 
chopneumonia when treatment was 
stalled earl}' The senes under observa- 
tion w<is small and further trial wuth the 
sulhinilainide would he necessary before 
(lefmile conclusions could be drawn 
Immunization -Concentrated 
forms of pertussis vaccine for active 
nnmuni/ation have been recommended 
by L \\" Sauer'*-'' m a recent review of 
the stains of wlioo])ing cough diagnosis 
and prexeiition A double strength vac- 
cine containing 20,0(30 million organisms 
])er cc ma} he used as subcutaneous 
injections in doses of 1 cc , 2 cc , and 
2 cc at wcckl} intervals , making a total 
of 5 cc instead of 8 cc. for infants less 
than 2 years of age For older children, 
6 cc may be necessary 

Failures to produce immunity in chil- 
dren with vaccine have seemed to be the 
result of use of (a) impotent vaccines 
which are either prepared from old cul- 
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tures or have deteriorated because of 
improper refrigeration; (&) inadequate 
dosage ; (c) improper technic of injec- 
tion, usually too deep instead of just 
under the superficial skin layers; (d) 
failures of the patients to develop anti- 
bodies because they have been treated at 
very young ages; (e) exposure to the 
disease before immunity has developed; 
and (f) early loss of immunity because 
of intercurrent disease. 

The effectiveness of various vaccines 
for active immunization against whoop- 
ing cough has been investigated by 
M. Siegel. More than 1200 children 
received vaccine injections and approxi- 
mately 1000 untreated children served as 
a control group. During a period of 14 
to 23 months of observation, the inci- 
dence of whooping cough was approxi- 
mately 3 6 per cent among the vaccinated 
children, and 4 2 per cent among the con- 
trol groups. No true cases of the disease 
occurred in the children who received 80 
billion bacilli in the vaccines prepared by 
the Sauer method or by that of the New 
York Department of Health Doses of 
less than 50 billion bacilli seemed to have 
little prophylactic value Intradermal in- 
jections of the vaccine were ineffective 
as compared with those given by the 
usual subcutaneous route The difficulty 
in judging the results of vaccines in the 
prevention of a disease, such as whoop- 
ing cough, is very great and even though 
the above series was a large one and 
adequately controlled, the number of chil- 
dren in each group to which the various 
vaccines were administered was small. 
The authors hesitated to draw conclu- 
sions in regard to the relative merits of 
different whooping cough vaccines and 
the various methods of their administra- 
tion 

Clinical observations of the results of 
prophylactic vaccination of a large num- 
ber of children have been made over a 


TABLE 18 

Incidence of Pertussis in Test and Con- 
trol Groups Based on Period at Risk 


Time At Risk and 
Subsequent Attack 

Groups in 

Study 

^ Both 
Groups 

In- 

jected 

Control 

Number of children . * 

4212 

1815 ; 

2397 

Person-years . . . 

4575 

2268 1 

2307 

Number of attacks. . 

400 

52 : 

348 

Annual pertussis attack 




rate per 100. 

8.7 

2.3 

15 1 


(Kendnck and Eldering Am. J Hygiene ) 


period of years by P. Kendrick and 
G. Eldering.^2^ A group of 1815 chil- 
dren were vaccinated with pertussis vac- 
cine and 2397 who were not injected, 
served as a control series. Both groups 
were observed over a period of 44 months. 
The vaccine employed was prepared from 
smooth, phase I types of pertussis bacilli 
recently isolated, and grown on a modi- 
fied Bordet-Genjou medium. A total 
amount of 7 cc. of the vaccine was ad- 
ministered subcutaneously at monthly 
intervals in doses of 1 cc , 1^4 cc , 1% cc 
and 3 cc. respectively. Reactions con- 
sisted chiefly of local soreness and in- 
duration and occasionally some slight 
systemic symptoms Convulsions oc- 
curred in 1 patient and severe vomiting 
and relatively high fever in 2 other chil- 
dren The groujis selected for vaccina- 
tion were distributed fairly equally 
throughout the city of Grand Rapids and 
were fairly comjiarable in relation to 
sex, age, and the size of families 

Of the total number of 400 attacks of 
whooping cough which occurred during 
the period of observation, 52 were in 
the vaccine-treated and 348 in the con- 
trol group Among the known exposures 
it was found that 12 8 per cent of the 
vaccinated group had been followed by 
attacks of whooping cough, while 68 5 
per cent of the exposures in the control 
group had been followed by attacks of the 
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TABLE 19 

Incidence of Pejrtussis in Test and Control Groups During Entire Period of Observa- 
tion AND BY QuARTILES OF THE TiME PERIOD 



Both (Groups 

Iniected Group 

Control Gioup 

Quartiles 

1 1 months 


Number 

Annual 

Person- ' 

Number 

Annual 

Person- { 

Ninnher 

Annual 

each 

Person™ 


Attack 


Attack 


Attack 


Years 

Attacks 

Rate 1 
per 100 

Years 

Attacks 1 

1 

Rate 
per 100 

Yeans 

Attacks 

Rate 
per 100 

Total ! 

4575 

400 

87 1 

2268 

52 

2 3 

2307 

348 

15 1 

First 

157 

6 

3 8 

113 

0 

00 

! 44 

6 

13 6 

Second 

440 

28 

i 64 

236 

1 5 

2 1 

t 204 

23 

11 3 

Third 

1771 

86 

4 9 

807 

10 

1 2 

964 

76 

7 9 

Fourth 

2207 

280 

12 7 

1112 

37 

3 3 

1095 

243 

22 2 


(Kendrick and Eldering Am. J Hygiene ) 


TABLE 20 

Sev?:rity of Pertussis Attacks in Test and Control (groups 


Number and per cent ot \t tacks 


Seventy Rating 

Both (rroupb 

Injected Gioup 

{ ontrol (/rouj) 


Number 

Per cent 

Number 

Per cent 

Nimiher 

Per u*nt 

Total attacks 

400 


52 


348 1 


All attacks rated 

395 

100 0 

52 

100 0 

343 

100 0 

Very light 

35 

8 9 

21 

40 4 

14 

4 1 

Light 

95 

24 0 

17 

‘ 32 7 j 

78 

‘ 22 7 

IVloderate 

218 

55 2 

12 

1 23 1 

206 

' 60 1 

Severe 

47 

11 0 

2 

3 8 

1 

13 1 

Rating unknovt n 

5 


0 


5 



(Ktndiuk and l’d(leriiu» \in J Ihgieik ) 


disease Some of tlit‘ factors wliicli might 
influence the effectiveness of iiertussis 
vaccination were considered to be the 
t>pe of vaccine, the length of its storage, 
the dos<ige em[)]o_yed, tlic tiinci elapsing 
between vaccination and exposure to the 
disease, variations in the tvpes of chil- 
dren studied and Inially, the intimacy of 
th(‘ child’s contact with the disease 

Tile imninmzing properties of whoop- 
ing cough vaccine dejiend a great deal 
upon the type of organism employed and 
the kind of media upon which it is 
grown Ct M Lawson^^^ has conducted 
a senes of animal experiments with vari- 
ous kinds of vaccine It was his conclu- 
sion that only the smooth types of per- 
tussis bacilli which were intact and had 


not been disrupted m aii) vvav , were 
the most effective forms for the pro- 
duction of immnnilv in animals The 
only suIhI nicdmin which was suitable 
for the growth of these liactcna was 
tlkit originally devised by liordet and 
(lenjou ( )lhcr types of media tended to 
cause <i dissociation of the bacteria into 
aviuilent forms \ anous kinds of com- 
mercial vaccines differed m respect to 
the types of organisms cmjdoycd and the 
consecpient effectiveness m the produc- 
tion of immunity Adequate dosage was 
also an important factor in producing 
the maximum amount of immunity. 
SulfmilaniKle had no curative action 
against experimental pertussis produced 
in mice 
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The administration of pertussis vac- 
cine to children who had received im- 
munizing injections previously, greatly 
increased the immunity levels in the 
patients observed by Jui-Ping Wu and 
Fu-Tang Chu*^^^ Two infants were im- 
munized according to the Sauer technic ; 
a third patient had similar amounts of 
vaccine but with longer intervals (3 
weeks) between injections and 2 other 
infants did not return for the third series 
of injections Agglutinins began to ap- 
pear m the blood of all patients shortly 
after the second or third dose and then 
decreased in amount 4 to 19 weeks later 
Injections of 1 5 cc into each deltoid at 
this time caused a great increase m ag- 
glutinin titer and the repetition of this 
procedure 15 to 18 weeks later again 
caused a marked rise m the agglutinin 
content ; much greater amounts being 
present than after the initial vaccination 
series The author suggested a repeti- 
tion of vaccine injection to immunized 
children who had been exposed to the 
disease. 

Attempts have been made recently to 
increase the resistance of newly born in» 
fants to pertussis by administration of 
vaccine to the mothers J A Lichty, 
I) Slavin and W L Bradford*^*^^ have 
inoculated 28 mothers wnth the Sauer 
t\'pe of jiertussis vaccine during the last 
6 weeks of jiregnancy A series of 22 
untreated mothers served as a control 
group \s a measurement of immunity 
to the disease, they emjdoyed a technic 
of determining tlie ujisono-cytojihagic re- 
action of the l)lo()d, which had pre- 
viously been employed successfully as an 
index of the patient's resistance to the 
disease. The index w^as not increased in 
the mothers by the administration of the 
vaccine during pregnancy As a rule, the 
mothers’ immunity exceeded that of their 
newborn but occasionally the infant’s 
response was higher than that of its 


mother. The opsono-cytophagic index 
was highest in infants whose mothers 
had had pertussis previously or had had 
the injections, and a combination of the 
2 events produced the highest levels of 
immunity in the infant. Tests of infants 
before and after they had nursed during 
the first week of life showed no definite 
transmission of antibodies by w^ay of the 
colostrum 

References 

1 Smith, Carl H . Am J Dis Child. 56 510 

(Sept) 1938. 

2 Smith, Carl H • Am J, M. Sc. 192 73 

(July) 1936 

3 Hutchison, J H. Arch Dis. Childhood 13 
355 (Dec) 1938 

4 Fowler, W. M. and Barer, A P J A 
M A 112 110 (Jan 14) 1939 

5 Strauss, M B • J A M A 107 1633 
(Nov 14) 1936 

6 Friend, D G New England J Med 219 
910 (Dec 8) 1938 

7 Maurer, K and Schildt, B Biochem 
Ztschr 285 67, 1936 

8 Hutchison, J H Quart J Med 7 397 

(Jub) 1938 

9 Underwood, F and Elvehjeni, C A J 
Biol Chem 124 419 (July) 1938 

10 Mainzer, F Acta med Scandinav 96 535, 

1938 

11 Macklin, M T, Lamont, J A and Mackliii, 
C C Am J Dis Child 57 349 (Feb) 

1939 

12 W>att, T C , Cooper, M B and Groat, W 
A* Am, J Dis Child 56 1319 (Dec) 
1938 

13 Parsons, L G Lancet 2 1395 (Dec 17) 
1938 

14 Hubbard, J P and McKee, M H J 
Pediat 14 66 (Jan ) 1939 

15 Parsons, C G and Wright, F H Am J 
Dis Child 57 15 (Jan) 1939 

16 C ampbell, E P Am J Dis Child 57 
1408 (June) 1939 

17 S^^yer, R Lancet 2 947 (Oct 22) 1938 

18 (iienet, H and Isaac-Georges, P Bull 

Soc pediat ile Pans 36 240 ( \pril) 1938 

19 Ihiraf, J and Boulengei, P Bull Soc 
pediat de Paris 36 214 (April) 1938 

20 (irayzel, H G and Radwin, L S Ain J 

Dis Child 56 22 (July) 193cS 

21 Diagstedt, L R , Van Piohaska, J and 

Haims, H P Am J Physiol 117 175 

(Sept ) 1936 

22 Marble, k , White, P , Bogan, I K and 

Smith, R IM Arch Int Med 62 740 , 

62 751 (Nov) 1938 

23 John, H J J Pediat 14 737 (June) 1939 

24 Boyd, J D and Jackson, R L JAMA 

111 906 (Sept 3) 1938 

25 White, P and Winterbottom, L JAM 
A 112 1440 (April 15) 1939 

26 Feinblatt, H M J Lab & Clin Med 24 
337 (Jan ) 1939 



652 PEDIATRICS 


27. Black, W, C . Am J Dis Child 56 126 
(July) 1938 

28 Mirvish, I Lancet 2 1292 (Dec 3) 1938 
29. Ebbs, J H Arch Dis Childhood 13 211 
(Sept) 1938 

30 Johnston, J A. and Mason, R J Internal 

Chn 4 26 (Dec) 1938 

31 Dodd, K and Swanson, H Am J Dis 

Child 56 1082 (Nov) 1938 

32 Mitchell, AG JAM A 112 141 

(Jan 14) 1939 

33 Winters, M, Tompkins, C A and Ciook, 
G W. J Pediat 14 788 (June) 1939 

34. Manville, I A * Am J Dis Child 57 167 

(Jan) 1939 

35. Ratner, B and Gruehl, H L Am J Dis 

Child 57 739 (April) 1939 
16 Lippard, V W and Schmidt, W M Am 
J Dis Child 56 797 (Oct ) 1938 

37 Blackfan, K D and May, CD J Pediat 

13 627 (Nov) 1938 

38 Andersen, D H Am J Dis Child 56 
344 (Aug) 1938 

39 Haas, S V J Peduit 13 190 (Sept) 

1938 

40 Khngman, W O J Pediat 13 805 (Dec) 

1938 

41 de Takats, G and Biggs, \ D 1 Pedi.it 

13 819 (Dec) 1938 

42 McIntosh, R and Donov^an, K J \ni J 
Dis Child 57 116 (Jan) 1939 

43 Journal American Medical Assdciation 112 
2043 (May 20) 1939 

44 Rogers H R Irish [ M Sc . I> 281 

(June) 1938, J A M \ 111 12=10 (Sept 

24) 1938 

45 Lavender, H J .ind Stiuires, j B J \ 
M A 111 915 (Stpt 1) 1938 

4f> Davies, W J New \'otl\ Statt J Mtd 19 
1084 (June 1) 1919 

47 \rena, T M and K.isimissen I P T 

Peduit 13 152 (Sept ) 19 18 

48 Fiohishei, M It \m I Hvg 28 11 
(Jul\) 1918 

49 Wilson, If <ind ( loldswoi tin V b M I 

\usttalia 2 509 ( Sejit 24) 1938, J A 

M A 111 21 S8 (Ihi 1) 19 18 
it) Mcf.eod, J (')ir. J W and Woodcock, 

H E deC ] Path & Hart 48 99 (Jan) 

1939 

51 Tomlin, li! Pint M J I 1 27 1 ( fune 24) 

1919 

52 Tombleson, J R L and ( ampbell, R M 

Blit M J 1 1275 (June 24) 1939 

53 Peters, BA But M ) 2 144 ( \ng 1 1) 

1938 

54 Hutchison, A But M j 1 184 ( Peh 2S) 

1939 

55 Ramon (4 Bull et mem Soc med d hop 
de Pans 54 1301 (July 18) 1938 

56 Martin, R , Delaunay, A and Richnu, R 

Bull et niem Soc med d hop de Pans 
54 1384 (Aug 1) 1938 

57 Darre, H and Lattaille, A Bull et mem 
Soc med d hop de Pans 54 1405 (Aug 
1) 1938 

58 Volk, V K and Bunney, W E Am J 

Pub Health 29 197 (March) 1939 


59 Bundesen, H N , Fishbein, W I and 
White, J L J A M A 112 1919 (May 
13) 1939 

60 Jones, F G Am J, Hyg 28 359 (Nov.) 

1938 

61 Dean, A S and Hyman, S Am J Pub 

Health 28 1170 (Oct) 1938 

62 Hayman, C R Am J Dis Child 56 723 

(Oct) 1938 

63 Maxwell, C H , Cullen, B L and Thomas, 
R J. . New York State J Med 28 1227 
(Sept. 15) 1938 

64 Giozin, M Am J Dis, Child 57 564 

(March) 1939 

65 Jones, F G and Moss, J M J Lab & 

rUn Med 24 512 (Feb) 1939 

66 Beige>, D H , Brown, C. P. and Etris, S : 
Am J Pub Health 29 334 (April) 1939 

67 Thompson, W O , Thompson, P K , Taylor, 

S G , HI and Hoffman, W S Endo- 
crinology 24 774 (June) 1939 

68 Bronstein, IP J Pediat 14 203 (Feb) 

1939 

69 Thompson, W O and Heckel, N J J A 
M \ 110 1813 (Ma> 28) 1938 

70 Sapliir, W , Howell, K M and Kunstadter, 

R PI Endocrinology 24 182 (Feb ) 1939 

71 Bigler, J A , Hardy, L M and Scott, H 
V Am J Dis Child 56 989 (Nov) 
1938 

72 Webstei, B J Pediat 13 847 (Dec) 

1938 

73 Tiirnei, H H Endoct inology 24 763 

(June) 1939 

74 McCiilIagh, E P • J A M A 112 1037 

(Mauli 18) 1939 

75 kunst.idtei, R H Endocrinology 23 661 

(N(>\ ) 1938 

76 Sumnu 1 tc4(lt, and Brown, \ Am J 

Dis ( Inld S7 90 ( [an ) 19 19 

77 B.ikwin, 11 J Pedi.it 14 1 (J.in) 1939 

78 Hod.inslvN, M and DiiH, V H JAMA 
112 22 1 ( l.in 21) 1936 

76 R.isnuissen, \ 1 ImkIoc i inologv 21 263 

(Sept ) 1638 

8(1 iMeud, 1 , Le\ic, L U ,ind Kroon, D B 
I h.ndoc 1 inologv 1 S6 (June) 1919 

81 Wciiui \ \ I’.n<locniiolog\ 24 119 

(Ian) 1916 

82 W.iikaiu, J and Mitchell, \ (i Am J 

Dis (liild 57 603 (Maich) 1939 
8 1 Mitditll, \ (. and W'aikany, J JAM 
A 112 283 (Jan 28) 1619 
<84 Biitihei. E O and Pei sike, E C, Ji 

Endotnnology 23 501 (Oct) 19 18 

85 Kimball, O P * Ohio State M J 15 705 

(July) 1939 

86 Fiancis, C C Am J JOis Child 57 817 

(April) 1939 

87 Blown, \ W , Bionstein, I P and Kraines, 
R Am J Dis Child 57 517 (March) 

1939 

88 de Brum, M Am J Dis Child 57 29 

(Jan) 1939 

89 Farr, L E • Am J Dis Child 56 • 309 

(Aug) 1938 

90 Talbot, F B Am J Dis Child 56 61 

(July) 1938 

91 The Cyclopedia of Medicine, Revision Serv- 
ice, p 947, F A Davis Co, 1938 



WHOOPING COUGH 


653 


92. Wang, C C Am J. Dis. Child 57 838 

(April) 1939. 

93. Richards, A N , Bott, P A and Westfall, 
B. B Am. J Physiol. 123 281 (Aug) 
1938 

94 Calvin, J K and Carbone, J. : Am J Dis. 
Child. 57 1035 (May) 1939 

95 Lyttle, J D , Seegal, D , Loeb, E N. and 
Jost, EL J Clin Investigation 17 631 
(Sept) 1938 

96 Snoke, A. W Am J Dis Child. 57 1373 

(June) 1939 

97 Murphy, F D and Rastetter, J W J A 

M A 111 668 (Aug 20) 193S 

98 Murphy, F D , Warfield, L M , Grill, J 
and Annis, E R Arch Int Med 62 355 
(Sept ) 1938 

99 Farr, L E and Van Slyke, D D Am J 

Dis Child 57 306 (Feb) 1939 

100 Aldrich, C A and Boyle, H. H Am J. 

Dis Child 56 1059 (Nov) 1938 

101 Barney, J D and Suby, HI New Eng- 
land J Med 220 744 (May 4) 1939. 

102 Dietrich, H F Am J Dis Child 56 270 
(Aug) 1938 

103 Neter, E J Infect Dis 61 338 (Nov- 

Dec ) 1937 

104 Menville, J G J A M A 111 231 

(Jub 16) 1938 

105 Katzen, P , Cohen, H and Steiner, M M 
Am J Dis Child 56 321 (Aug ) 1938 

106 Burpee, C M , Robinow, M and Leslie, J 

T Am J Dis Child. 57 1 (Jan ) 1939 

107 IVIazer, C and Shechter, F R JAMA 
112 1925 (Ma> 13) 1939 

108 Hoberg, J E and Reck, L E Ohio State 

M J 34 1249 (Nov) 1938 

109 Cioldberg, L E and Blanchard, K J 
Peduit 13 381 (Sept) 1938 

no Steininaui er, H Monatschr f Kinderh 
75 98, 1938, J A M A 111 1887 (Nov 
12) 1938 

111 Hiro, Y and Tasaka, S Monatschr f 
Kinderh 76 328, 1938 

112 Schultze, T Med klin 34 1528 (Nov 

18) 1938 

113 Wright, F H \m J Dis Child 56 1334 

(Dec) 1938 

114 L>on, R A and Raiih, L W Am J Dis 

Child 57 278 (Feb ) 1939 

115 Usher, S J Cinad M A J 39 565 

(Dec) 1938 

116 Shaskan, D Am J Ps>chnit 95 193 

(July) 1938 

117 Koss, M J Pediat 14 21 (Jan) 1939 

118 Kisenbeig, G J Pediat 13 303 (Sept) 

1938 

119 Wolinan I J J I^ediat 14 527 (April) 

1939 

120 Gross, R E and Hubbard, J P J A M 

A 112 729 (Feb 25) 1939 

121 Mills, C A J Lab & Clin Med 24 S3 

(Oct) 1938 

122 Ciauld, R L , Ciocco, A and Read, F E M 
J Clin Investigation 18 213 (March) 1939 

123 Coburn, A F and Pauli, R. H J Clin 

Investigation 18 141 (Jan ) 1939 

124 Perry, C B Arch Dis (Childhood 14 32 

(March) 1939 


125 Offenkrantz, F M . Am J Dis. Child 56: 
67 (July) 1938, 

126. Hubbard, J P and McKee, M H. J. 
Pediat 14 66 (Jan.) 1939. 

127. Gezelius, G . Acta paediat 23:361, 1939 

128. Hawksley, J C Brit M J. 1 155 (Jan 
28) 1939. 

129 Shapiro, M J.* J Pediat. 14.315 (March) 
1939 

130 McKee, M. H : Am. Heart J 16 79 (July) 

1938 

131 McKee, M H Am Heart J 16*88 (July) 

1938 

132 Abramson, H and Tumck, AM J. 

Pediat 13 94 (July) 1938 

133 Allan, W B and Baylor, J W . Bull Johns 
Hopkins Hosp 63 111 (Aug) 1938 

134 Bacal, H L and Struthers, R R Canad 
M A J 40 140 (Feb) 1939 

135 Taussig, H B J Pediat 14 581 (May) 

1939 

136 Friedman, M , Klein, R and Rosenblum, P 
Am J Dis Child 56 1304 (Dec) 1938 

137 Messeloff, C R J Lab & Chn Med 24. 

574 (March) 1939 

138 Thomas, C B and France, R Bull Johns 
Hopkins Hosp 64* 67 (Jan ) 1939 

139 Coburn, A F and Moore, L V * J Chn 
Investigation 18 147 (Jan) 1939 

140. Steuer, L G and Fineberg, M H Am 
Heart J 16 351 (Sept ) 1938 

141. Shapiro, M J * Am Heart J 17 416 
(April) 1939 

142 Levine, S Z et al Am J Dis Child 56 
83 (July) 1938 

143 Russell, A E and McKeown, T Lancet 
2 832 (Oct 8) 1938 

144 Grulee, C G , Sanford, H N. and Lewison, 
M J Pediat 14 725 (June) 1939 

145 Reithel, F J and Manville, I A Am J 

Dis Child 56 235 (Aug) 1938 

146 Craig, J D J Pediat 13 239 (Aug) 

1938 

147 Tyson, K M , Shrader, E A and Perlman, 

H H J Pediat 13 86. 91 (July) 1938 

148 Stewart, H L , Jr and Pratt, J P J A 

M A 111 1456 (Oct 15) 1938 

149 Skodak, M J Juvenile Research 22 145 
(July-Oct) 1938 

150 Kirchheimer, O J Crim Law & 
Crnmnol 29 362 (Sept -Oct) 1938 

151 James, E and Miller, A A Bnt J Child 
Dis 191 (Jul>-Sept) 1938 

152 Peterman, M G and Fox, M J Am J 

Dis Child 57 1253 (June) 1939 

153 Robert, P Schweiz med Wchnscht 68 
914 (July 30) 1938, JAMA 111 1142 
(Sept 17) 1918 

154 Thompson, A R and Greenfield, CRM 
Lancet 2 991 (Oct 29) 1918 

155 Modes. H L et al J Pediat 14 417 

(April) 19 19 

156 Hogarth. J C Bnt M J 1 718 (April 8) 

1939 

157 Kohn, J L, Klein, I F and Schwarz, H : 
JAM \ 111 2361 (Dec 24) 1938 

158 Lempnere, L R Bnt M J 1 1136 (June 
3) 1939 

159 Parish, T N Bnt M J 2 65 (July 9) 
1938 



PEDIATRICS 


654 

160 Hobson, F. G . Brit M J 2 , 171 (July 23) 

1938 

161 Karelitz, S. J. Pecliat. 13.195 (Aug) 
1938 

162 Mclntire, J T Tr Am A Ment Def 62: 
44 (April) 1938. 

163 Crothers, B Tr. Am A Ment Def 62 32 

(April) 1938. 

164 Myers, C R Tr Am A Ment Def 62 

142, 1938 

165 Benda, C E. : Arch Neurol & Psychiat 
41 83 (Jan) 1939 

166 Benda, C E : Arch. Neurol. & Psychiat 
41:243 (Feb) 1939 

167. Werner, A A , Lewald, J , Johns, G A and 
Kelling, D Am J Dts Child 57 554 
(March) 1939 

168 Fmkelstein, H. : J A M A 111 17 (July 
2) 1938. 

169 Birnberg, T L Minnesota Med 22 173 

(March) 1939 

170 Hams, W and Bethell, H Lancet 2 422 

(Aug 20) 1938 

171 Stewart, R C and Edwards, P Canad 

M A J 40 582 (June) 1939 

172 Potter, E L and Adair, F L JAMA 
112. 1549 (April 22) 1939 

173 Beck, J S P New England J Med 220 
558 (March 30) 1939 

174 Heilman, L M and Hertig, A T Am J 

Obst & Gynec 36 137 (July) 1938 

175 Heilman, L M *ind Irving, F. C Surg , 
G>nec & Ohst 67 296 (Sept ) 1938 

176 Wo(KlruU, r W and Hesseltme, 1 1 C 

Am J Obst & (x}nec 36 467 (Sept) 

1938 

177 Michels, M W T IVdiat 13 527 (Oct) 

1938 

178 Skeel, A J T A M \ 111 141 (]nK <M 

1938 

179 Hiatt, M L <ni(l Wolt, \ \ \ni f Dis 

Child 14 695 (June) 1939 

180 l^Aant, S and Abramson, H * New A'oik 

State J Metl 39 784 (April IS) 19to 

181 Spuek, MI. 1 \ M A III KK.S 

(Sept 17) LM8 

182 \lt. n L \iii I Dis { liild S6 07S 

(No\ ) 19.18 

181 Fleming, \ M .iiul S^mtoid, H N j 

Pediat 11 314 (St]>l ) 19 18 

184 Hraestuip, P \\ f \utution 16 361 
(Ott) 1938 

185 Alindlin, R L I Pediat I 1 109 (Sept ) 

1918 

]8f) Snelling, C K and Jackson, S H J 

Pediat 14 447 (Apnl) 1919 
!87 Pintn, S S J \ M \ 111 1914 (No^ 

19) 1938 

188 l^eekham, C H T Pednit 13 474 (Oct ) 

1938 

189 Peekham, C H J Pediat 13 484 (Oct ) 

1938 

190 Schoberlein, W Monatschr f Kinderh 
76 80, 1938 

191 Illingworth, R S Arch Dis. Childhood 

14*121 (June) 1939 

192 Litchfield, H R , Lichterman, J , Knoll, I 
and Kurland, I Am. J Dis Child 57 
546 (March) 1939 


193, Widenbauer, F Ztschr f Kinderh 60 
216, 1938, J A M A 111 2434 (Dec 
24) 1938. 

194 Eastman, N J, Dunn, R B and Kreisel- 
nian, J. Am J. Obst S: Gynec, 36 571 
(Oct.) 1938 

195 Schreiber, F . J. A. M A 111 1263 (Oct 
n 1938 

196 Strongin, H Am, J Dis Child 56 110 

(July) 1938 

197. Young, F J. Pediat 14.671 (May) 1939 

198, Bakwin, H. : J. Pediat. 14 1 (Jan) 1939 

199 Denzer, B. S, Reiner, M and Weiner, S 
B ' Am J Dis. Child 57 809 (April) 
1939 

200 Todd, W R , Chuinard, E G and Wood, M 

T Am J Dis Child 57*1278 (June) 

1939 

201 Cole, W C C Sing, Gynec & Obst 68 
179 (Feb) 1939 

202 Vedder, E B and Ro.senberg, C * J 

Nutrition 16 57 (July) 1938 

203 Durand, J I , Spickard, V W. and Burgess, 
E J IVdiat 14 74 (Jan ) 1939 

204 Wnght, I S Ann Int Med 12 516 

(Oct) 1938 

205 Snelling, C E <ind Jackson, S H J 

Pecluit 14 447 ( \pni) 1939 

206 Ingalls, T H , Drapei, R and Teel, H M 

\in J Dis Child 56 1011 (Nov) 1938 

207 Mindlm, R L J I’ediat 13 309 (Sept) 

1938 

208 Fleming, \ W and Sanford, H N J 

Pc (hilt 13 U4 (vSept) 1918 

209 Hamil, H M, Re>nolds, L, Poole, M W 
. 111(1 M.u\, J (j Am J Dis Child 56 
5()1 (Stpt) 19 18 

210 Ing.ills, 1 II I Pc'diat 1 4 591 ( Alay) 

19 in 

211 ntiium.inn M J Cdiii hu ^ stig.ition 17 
751 ( \()\ ) 19 ks 

212 R.dli, E P, F'liedman, (t J .md Rubm S 

II j ("Ini Fin estig.itjon 17 765 (ISov ) 
19,1S 

2! 1 Hiuiib.do I S Aud fettti, \\ \\ J 

Pc di.it 11 1 14 ( '“^ept ) 1 9 IS 

214 It. ms, P ( and St(.irns, (» J Pediat 

1 1 730 ( K()\ ) PJ IS 

215 Ituis I M I Ik (hat 14 5 59 (Mav) 

19 IP 

219 \tdlnu*i, 11 I Ikdi.it 14 49] ( Xjinl) 

1929 

217 Sholil \ I .md Huthi, \ M New Eiig- 
hmd 1 Med 220 515 (Mauli 21) 1919 


21 S Mt E (' and /lukti, 1' V J 

Xiitiition IS 547 (June) 19 IS 


219 

I'l.incis, ( C 
( \piil) 19 19 

\m 

f Dis 

( Inid 57 

817 

220 

Rohcits, L J 
S(.()tt, M 
(Aug) 1938 

, Blair, R , I 
\m T Dis 

timing, B 
( Inld 56 

<md 

287 

221 

Mac.Naii V 
Dis (diild 56 

and Robeits 
494 ( Sept ) 

L ] \m 

19 18 

J 

222 

Robeits, L J 

et al 

\m I 

Dts C hild 

56 


805 (Oct) 1938 

223 RoselHir> , T and Karshan M \m I Dis 

Child 57 1 343 (lime) 1939 

224 Reardon, L Am J Tio]) Med 18 427 

(Jub) 1938 



WHOOPING COUGH 


655 


225 Veghelyi, P Am J Dis Child 56 1231 

(Dec.) 1938 

226 Veghelyi, P * Am J Dis Child. 57 894 

(April) 1939 

227 Veghelyi, P, Arch Dis Childhood 14 155 

(June) 1939. 

228 Morton, H G . J Pediat 14 755 (June) 

1939 

229. Hughes, J D and Clark, J A , Jr J A 

M A 112 2500 (June 17) 1939 

230. Birnberg, T L and Steinberg, C L Arch. 
Pediat. 56 304 (May) 1939 

231 Rapoport, M and Kenney, AS J. A M. 

A 112 2040 (May 20) 1939 
232. Kowaloff, I * Am J Dis Child 56 764 
(Oct) 1938 

233 Eimas, A.: J. Pediat 13* 550 (Oct) 1938 

234 Sontag, L W, . Am. J Dis. Child. 56' 114 

(July) 1938 

235. Hampton, B C Pub Health Rep 53 1143 
(July 8) 1938 

236 Dauer, C C Pub Health Rep 54*857 

(May 26) 1939 

237 Toomey, J A Am J Dis Child. 56*969 

(Nov) 1938 

238 Eley, R. C and Flake, C G J. Pediat 

13 63 (July) 1938 

239 Sabin, A. B * J A M A 111 605 (Aug 

13) 1938 

240 Stillerman, M and Fischer, A. E Am J 
Dis Child 56 778 (Oct ) 1938 

241 Sabin, A B and Olitsky, P K J Exper 
Med 68 39 (July) 1938 

242 Toome>, J A . Am J Dis Child 57 * 338 

(Feb ) 1939 

243 Kramer, S D , Hoskvvith, B and Grossman, 
L H . J Exper Med 69 49 (Jan ) 1939 

244 Faber, PI K J Pediat 13 10 (Jul> ) 

1938 

245 Kessel, J I' , Stimpert, F D and Fibk, R 
T Am J. Hyg 29 45 (March) 1939 

246 Wagnei, J C J A M A 112 1934 

(May 13) 1939 

247 Toomey, J \ and Takacs, W S Aich 

Pediat 56 hS4 ( june) 1939 

248 H>land, H H eta] Canad M \ J 39 1 

(July), 39 105 (\ug) 1938 

249 Stoessei, \ V and Sako, \V Minnest>t<i 

Med 21 455 (Julv) 19^8 

250 Tisdall, F F, Broun, A and Defnes, R 

D J, Pediat 13 60 (Jiil>) 19^8 

251 Smith C C, Canad IVl V J 39 138 

( \iig ) 1938 

252 IPikwin, if and Jacobznier, H J Pediat 

14 730 (June) 19 19 

253 Paikinson, S N JAM \ 112 204 

(Jan 21) 19^9 

254 BuIIowa, J. G M and Gleich, M -^m J 
M Sc 196 709 (Nov) 1938 

255 Kanof, A, Kramer, B and Caines, M J 
Pediat 14 712 (June) 1939 

256 Goodpasture, E W , Auerbach, S H , Swan^ 
son, H S and Cotter, E F * Am J Dis 
Child. 57 997 (May) 1939 

257, Chown, B Am J Dis Child 57 489 

(March) 1939 

258 Bromer, R S and Wolman, I J RadioIog\ 
32 1 (Jan) 1939 


259 Cannon, P. R and Walsh, T E . Internal 
Clin 3 109 (Sept) 1938. 

260 Pachman, D J . J, Pediat 13.902 (Dec) 
1938 

261 Henderson, Y and Greenberg, LA J A 
M A 96 1474 (May 2) 1931. 

262 Cohen, R J. Pediat. 14:807 (June) 1939 

263 Nemir, R L : J Pediat 13 219 (Aug) 
1938 

264 Barnett, H L , Hartmann, A. F , Perley, 
A M and Ruhoff, M. B . J. A M. A 
112 518 (Feb 11) 1939. 

265 Wilson, A T. et al * J. A. M. A 112 1435 

(April 15) 1939 

266 Hochberg, L A. and Kramer, B Am J 
Dis Child 57 1310 (June) 1939 

267 Watson, S. H. and Kibler, C S * J A M 
A 111 394 (July 30) 1938 

268. Raia, A Am J Dis Child 56 852 (Oct ) 

1938 

269. Shaw, R R J Pediat. 14 661 (May) 

1939 

270. Anspach, WE J Pediat 13 157 (Aug ) 

1938 

271. Stroe, A, Lazaresco-Bacaloglu, H and 
Schwartz, I Arch de med d enf 42. 
271 (May) 1939 

272. Peacock, S , Bigler, J A and Werner, M . 
Am J Dis Child 57.759 (April) 1939 

273 Bailey, J H Am J Hyg 29 , 107 (March) 

1939 

274 Plummer, H J Immunol 35 235 (Sept ) 

1938 

275 Broadhurst, J , Cameron, G , Maclean, M. 
E and Saunno, V J Infect Dis 64. 193 
(May-Jtine) 1939 

276 We&selhoeft, C Ann Int Med 12 1473 

(March) 1939 

277 Kibb, P and Malaguzzi-Valen, O Arch 
f Kinderh 114 203, 1938, J. A M A 
111 1604 (Oct 22) 1938 

278 Bernstein, M Am Heart J 16 582 (Nov ) 

1938 

279 Top, F H and Young, D C Am J Pub 

Health 29 443 (May) 1939 

280 Sake, W , Dwan, P F and Platou, E S 
JAMA 111 995 (Sept 10) 1938 

281 Strom, J Acta paediat 23 333, 1939 

282 Hamilton, P and Togasaki, Y J Pediat 
14 655 (May) 1939 

283 Kiunilnegel, K R Am J Pub Health 28 

1096 (Sept) 1938 

284 StiuniM, Ivl M J Immunol 36 301 

(April) 1939 

285 Con\l)eare, E T Lancet 1 813 ( \piil 8) 

1939 

286 Sakoschansk> , E and Tienchard, II J 

Brit M I 1 1229 (June 17) 1939 

287 McCammon, WO J A M \ 112 19 36 

(May 13) 1939 

288 Rivers, T M , Waid, S M and Baud, R 
D J Expel Med 69 857 (June) 1939 

289. Bedford, S G and Hellier, F F Brit M 
J 2 991 (Nov 12) 1938 

290 Smith, F R , Jr Am J Syph , Conor & 
Ven Dis 23 165 (March) 1939 

291 Wile, H J and Welton, D G Am T 

Syph , Tionor & Ven Dis 22 544 ( Sept ) 

1938 



656 PEDIATRICS 


292. Anderson, B. G - Am J. Dis Child 57 52 

(Jan) 1939 

293. D’aunoy, R and Pearson, B Arch Path 
27 : 239 (Feb ) 1939 

294. Park, E A and Jackson, DA J Pediat 

13 748 (Nov ) 1938 

295 Davies, J. A V J Pediat 13 341 (Sept) 

1938 

296. Black, W C. . J Pediat 14 761 (June) 

1939 

297 Cornell, V H and Astrachan, G D. , Arch 

Dermat & Syph 38.943 (Dec) 1938 

298 Pillsbury, D M and Perlman, H H 

Arch Dermat & Syph. 39 : 969 (June) 

1939 

299 Anderson, C R and Wilson, W A Cali- 

fornia & West Med SO 196 (March) 
1939 

300 Howard, P J J Pediat 14 220 (Feb ) 

1939 

301 Schneider, L V Am Re\ Tubeic 38 

320 (Sept ) 1938 

102 Pollard, H M and Combs, \ B Am 

Rev Tuberc 38 746 (Dec ) 1938 
303 Bernstein, J C Am J Dis Child 57 : 

1260 (June) 1939 

304. (ileich, M \m Re\ Tuberc 38 239 
(\ug) 1938 

305 Toomey, J A , Fulton, R P and Rea, F. 

W J Pediat 14 372 (March) 1939. 

306 Vollmer, H and Goldberger, E W Am. 

J Dis Child 54 1019 (Nov ) 1937 

307 Vollmer, H and Goldberj^er, E W Am 

J Dis Child 56 584 (Sept) 1938 

308 Vollmer, H and Goldberger, E W Am 

J Dis Child 57 1272 (June) 1939 

309 Sutherland, H Lancet I 820 ( \piil 8) 

1939 

310 Behreiidt, H Act<i paetlnil 21 129, 1938 

311 Dickson, R C ^m Rev Tuberc 38 722 

(Dec) 1938 


312 Rosenberg, H A, Goldberger, E W and 

Nojima, K : Quart. Bull , Sea View Hosp 
4:119 (Oct) 1938. 

313 Feldman, W. H. and Baggenstoss, A H 
Am J. Path. 14 473 (July) 1938 

314 Herlitz, G Acta paediat 22. 389, 1938 

315 Clawson, B J Arch Path 26*966 (Nov) 

1938. 

316 Folks, R H , Jr . Bull Johns Hopkins 

Hosp 63 283 (Nov ) 1938 

317 Rosenlthal, S R Am Rev Tuberc 39* 

128 (Jan ) 1939 

318 Stafford, F B and Kelly, V L Virginia 
M. Monthly 65 327 (June) 1938 

319 Hawes, J B , Jr Dis of Chest 4 11 

(Sept) 1938 

320 Donald, A B Brit M J 2 613 (Sept 

17) 1938 

321 Bazemore, M K and Williams, J C * Am 
J Dis Child 57 1246 (June) 1939 

322 Siegel, M and Goldberger, E W Am J 
Dis Child 57*506 (March) 1939 

323 Nelson, R L. . J. Pediat 14 39 (Jan ) 

1939 

324 Habel, K and Lucchesi, P F Am J Dis 

Child 56 275 (Aug ) 1938 

325 Thompson, A R and Greenfield, CRM* 

Lancet 2*991 (Oct 29) 1938 

326 Sauer, L W * J A M A. 112 305 (Jan 
28) 1939 

327 Siegel, M Am. J Dis Child 56 1294 

(Dec) 1938 

328 Kendrick, P and Eldering, G Am J 

Hyg 29 133 (May) 1939 

329. Lawson, G M Am J Hyg 29 119 (May) 
1939 

330 Wu, J P and Chu, F T Proc Soc 
Exper Biol. & Med 38 693 (June) 1938 

331 T.icht>, J , Slavin, B and Bradford, W 

L ] Clin Investigation 17 613 (Sept ) 
1038* 



PHYSICAL THERAPY 

by John S. Coulter, M.D. 


ELECTROTHERAPY 

Iontophoresis 

Thrombophlebitis o£ Deep Veins — 

Sokolov and Meyers^ treated 19 cases 
of the thrombophlebitis of deep veins 
with acetyl-beta-methylcholine chlo- 
ride iontophoresis. The technic of the 
treatment was essentially the same as 
that of Kovacs It was found that a 0.1 
per cent solution of acetyl-beta-methyl- 
cholme chloride was as etiective as the 
higher concentrations previously recom- 
mended 

Nineteen patients with thrombophle- 
bitis of deep veins have been treated by 
this method by these authors. The short- 
est duration of the disease among the 
patients treated was 8 days, the longest 
32 years Improvement was noted in 18 
of the 19 cases The majority of the 
patients was able to return to full-time 
work, some at hard manual labor. Others 
were only partially rehabilitated In 1 
patient pain and disability, which had 
been present for 30 years, completely 
disappeared Many of the patients had 
had various other forms of treatment 
over a period of years without relief. 

Most marked improvement was noted 
in instances in whicli the disease was of 
not too long standing When the disease 
had been present for a number of years 
improvement was slow and less dra- 
matic It is advisable to warn the patient 
that improvement may not manifest it- 
self until several treatments have been 
given, else he may liecome discouraged 
and cease reporting for further therapy. 
It is not unusual, especially in the cases 
of old chronic phlebitis, to see no alter- 
ation in the disease process until a con- 


siderable period of time has elapsed, 
and then suddenly to observe beneficial 
changes taking place In fresh post- 
operative cases the results were at times 
quite dramatic. 

Criteria of improvement were (1) 
diminution in the size of the limb as 
determined by measurements taken cir- 
cumferentially at the level of the largest 
diameter of the calf and at the level of 
the malleoli; (2) improvement m ability 
to walk and stand; (3) ability to re- 
sume previously impossible occupations 
or tasks; (4) freedom or relief of sub- 
jective symptoms such as pain, heaviness 
of the legs, or “stiffness” of the legs. 

Chronic Leg Ulcers — The same au- 
thors treated 13 cases of chronic leg 
ulcers of various etiology with the ace- 
tyl-beta-methyl choline chloride ion- 
tophoresis. In several cases the etiology 
was indefinite or possibly multiple, in 
at least 4 instances there was an under- 
lying peripheral arterial deficiency. Two 
were pyogenic ulcers, 3 were varicose 
ulcers It was found in this small group 
that the treatment was apparently as 
effective in healing leg ulcers of other 
than varicose vein etiology as it was in 
the treatment of varicose ulcers In many 
instances the patients had had previous 
therapy of various sorts without im- 
provement In general, no other form of 
treatment was used concurrently with 
the administration of the iontophoresis. 

One precaution which is observed in 
treating open skin lesions by the method 
of iontophoresis is that the ulcerated 
area itself is covered with a thin piece 
of rubber sheeting If this is neglected 
there is likely to be concentration of the 
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current at the point of ulceration, which 
may cause pain and further tissue de- 
struction. 

Clinical improvement in these ulcer 
cases was manifested shortly after treat- 
ment was started After 2 or 3 applica- 
tions a healthy red granulation tissue 
appeared at the base of the ulcer Soon 
growth of epithelium became evident at 
the border, and by the end of 6 or 7 
days measurable differences in the size 
of the lesions were apparent. 

Short Wave Diathermy 

The Council on Physical Therapy of 
the American Medical Association- in 
considering the indications for short 
wave diathermy state in part 

Sprains — A mild sprain of the ankle 
can be satisfactorily treated by strapping 
to prevent lateral motion but not plantar 
and dorsal flexion The efficacy of this 
method dejiends on the efficiency of the 
strapjiing It is thought that ])lantar and 
dorsal flexion have a direct effect m 
promoting return of circulation and pre- 
vention of adhesions 

In tlie treatment of some sprains, lixa- 
tion I)y a removable plaster splint and 
the daily application of lieat and massage 
may be preferred For immediate treat- 
ment, local applications of cold with 
rest, ])rupcr coinjiression, l)andagmg and 
elevation are indicated After tlie first 24 
to 48 hours, there are local edema and 
deci eased local metaliolism Then tlie 
treatment should consist in removal of 
the sjilint and bandage followed by the 
application of external heat or diathermy, 
and this is usually succeeded by massage 
and exercise to produce a free flow of 
blood through the part 

Bursitis — The first attack of bursitis 
can usually be relieved by physical ther- 
apy in about 2 weeks The part should 
be placed at rest. For acute bursitis, in- 
frared radiation from a luminous source 


is given for 30 minutes at least twice 
daily and short wave diathermy is ap- 
plied for 20 minutes once daily. As the 
pain diminishes, careful massage and re- 
laxed motion should be employed ; later, 
active exercise is started Acute sub- 
acromial, radiohunieral, olecranon and 
prepatellar bursitis are treated in this 
manner 

For chronic subacromial bursitis, con- 
servative measures, such as rest, infrared 
irradiation, short wave diathermy, mas- 
sage and exercise should be tried before 
operation is considered. 

Tenosynovitis — The treatment of 
traumatic tenosynovitis is to immobilize 
the joints whose motion causes pain 
in the tendons The splint is removed 
and short wave diathennv is applied for 
20 minutes once daily, followed by radi- 
ant heat once or twice daily for 20- 
minute periods It may be advisable to 
Use motion in a wFirljxiol bath to pre- 
\ent adhesions 

Ulieumatic, gouty and gonorrheal ten- 
os} novitis are treated in the same man- 
ner as the traumatic form 

Chronic Arthritis — Local heat may 
])r<)ve of great value, as may systemic 
ap])hcations, liecausc of the alteration and 
improvement in tlie circulation brought 
about Gre<it care sliould be exercised 
in tlie a]>])licati()n of heat in cases of 
hypertroidiK artlintis, since heat may 
constitute a form of trauma which ag- 
gravates the conditions already ])resent. 
When indicated, how'cver, local applica- 
tion of heat sliould be made from 2 to 4 
times a day in the patient's room to pro- 
duce an acle([uate increase in circula- 
tion, and, if medical diathermy is used, 
it may be supplemented with the former 
treatment When medical diathermy is 
used for chronic arthritis it should be 
used for a short period with low inten- 
sity for the first few doses, because 
sometimes it causes an aggravation of 
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the local symptoms. Clinical benefit, how- 
ever, has been observed so often from 
diathermy that one should always give 
it a trial. 

Fibrositis — This has been defined as 
a swelling and proliferation of the white 
fibrous tissue anywhere in the body in 
response to injury or very toxic infec- 
tion, with a secondary effect of pressure 
on anterioles and nerve filaments. Heat, 
massage and exercise are used as ad- 
juncts in the treatment, and diathermy 
may be used as one of the methods of 
giving heat. 

Pelvic Infections — Some gynecol- 
ogists use medical diathermy as one of 
the methods of applying heat in cases 
of pelvic infection, although most gyne- 
cologists believe that a low degree of heat 
usually suffices. 

Respiratory Diseases — With bron- 
chitis, medical diathermy relieves the 
pain and soreness m the chest, reduces 
the viscosity of the secretions and thus 
makes expectoration easier, it also re- 
lieves coughing 

It has been observed that, m the 
management of pneumonia, medical dia- 
thermy does seem to be of definite benefit 
in reducing the seventy of thoracic pain 
This symptomatic relief is inportant The 
main factors concerned in the production 
of anoxemia are the i:>assage of lilood 
through the unaerated portion of the 
lung and shallow breathin«. The sliallow 
breatlnng may be due to pleuritic pain 
restricting the respiratory excursions 
The relief of this pain by diathermy in- 
creases the respiratory excursions and 
this may be the explanation for the de- 
crease 111 cyanosis that is usually noticed 
There is no evidence that medical dia- 
thermy has a specific action on the pneu- 
monic process 

Gastrointestinal Diseases — For such 
conditions as acute enteritis, spastic co- 
litis and simple catarrhal jaundice, ab- 


dominal warmth is suggested as an aid 
in treatment. An electric heating pad 
or a hot-water bag kept on the abdomen 
for hours at a time is useful therapeu- 
tically. Infrared irradiation is a con- 
venient way of applying heat; dia- 
thermy, if mild and properly applied, 
is also of benefit. 

Inflammation of the Peripheral 
Nerves — With the various forms of 
neuritis, radiculitis and neuralgia, appli- 
cations of heat may allay the inflamma- 
tion and the pain. For deep penetration 
of heat into the tissues, medical dia- 
thermy may be used as a method of 
applying heat as an adjunct in general 
treatment. 

Acute and Chronic Sinusitis — In- 
frared irradiation and medical dia- 
thermy are useful adjuncts to other treat- 
ment after adequate drainage has been 
established Medical diathermy is of value 
as an aid in the relief of pain , the frontal 
and maxillary sinuses are the ones most 
suitable for treatment 


FEVER THERAPY BY 
PHYSICAL MEANS 

Krusen and Elkins^ continued the ob- 
servations of Krusen on this means of 
thcrajiy These authors state that a care- 
fully trained team consisting of tech- 
nicians and a physician is essential to 
tile safe conduct of fever therapy Tlie 
personnel of tlie fever therajiy depart- 
ment Is almost as important as the per- 
sonnel of the operating room .A com- 
petent physician familiar with all the 
reactions which can be evoked by this 
type of therapy should be m attendance 
at all times during the treatment The 
treatment should be administered by reg- 
istered nurse-technicians who have been 
trained for at least 1 month or 6 
weeks in a well organized fever therapy 
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department of a hospital or under the 
close supervision of some person who 
has had such training. It has been said 
‘‘The percentage of co-operative patients 
IS directly related to the expertness and 
the tact of the nurse m charge.’’ Failure 
to achieve a measure of success with 
fever therapy m many institutions arises 
from the fact that the attending nurses 
have not been adequately trained and 
are not familiar with the physiological 
principles that are essential to ei¥ective 
treatment. For many reasons the use of 
fever therapy should be confined to in- 
stitutions. It must be borne in mind at 
all tunes that fever therapy is not with- 
out danger Though it is entrusted to a 
corps of highly trained workers, serious 
complications can and do occur during 
its administration. 

Gonorrhea — The effects of artificial 
fever therapy produced by physical 
means on gonorrhea and its complica- 
tions are conclusive. Reports by several 
investigators are available concerning the 
pyrexic treatment of gonorrhea is a large 
senes of cases More than 1000 ca'^cs of 
gonorrhea lre<ite(l by artificial fever in- 
duced by ])hysical means h<ive been re- 
corded during the p<ist 5 years The 
jiercent.ige of remissions in the senes of 
cases ];re\iously mentioned has been ap- 
proxmritely 90 The rationale of the 
apjilication of fever thera])}^ to gonorrhe<i 
has been based, of course, on the Iher- 
molabile ])ro])erties of the gonococcus 

Gonorrheal Arthritis — Inmost cases 
startlingly good results have been ob- 
tained with artificial fever in the treat- 
ment of gonorrheal arthritis Most re- 
ports show that approximately 60 to 80 
per cent of the patients become symptom 
free and that an additional 10 per cent 
are markedly improved; the other 10 
per cent remain unimproved. The results 
are better when the treatment is insti- 
tuted early in the course of the disease 


than when it is delayed until the disease 
has reached a chronic stage The pro- 
cedure used in the treatment of gonor- 
rheal arthritis is the same as that for 
gonorrhea m general. 

Infectious Arthritis — About 30 per 
cent of 1 group of patients with infec- 
tious arthritis who were treated with 
artificial fever were significantly im- 
proved. The other 70 per cent exhib- 
ited little or no improvement Fever 
sessions of short duration, during the 
course of which the bodily tempera- 
tures are elevated to from 101 to 103° 
F. (38.3 to 39 4° C ) by means of fever 
cabinets and hot baths, have been used , 
111 conjunction with other corrective 
physical therapy they have appeared to 
be of benefit 

Syphilis (Early Primary) — Prelim- 
inary clinical investigations seem to in- 
dicate that, when artificial fever ther- 
apy IS combined with chemotherapy, 
better results can be obtained than by the 
use of either form of therapy alone How- 
ever, m its present stage of develop- 
ment, fever therap\ could not possibly 
be made available to the average pa- 
tient ha\ mg a pnmar\ sypliihtic lesion 
When the bodily temperature has been 
elevated to more than 105° F (40 5° C ) 
for 50 hours m 10 sessions of 5 hours 
each, this procedure being combined with 
30 injections of an anti-syphilitic chem- 
ical agent, cutaneous manifestations of 
the disease, including chancres, have 
been reported to respond with surpris- 
ing promptness, so that no living, motile 
spirochetes can be found in any of the 
primary' lesions after the first fever 
treatment 


MASSAGE AND EXERCISE 

Chronic Arthritis — Fantus and 
Traut*^ state there are 3 ways in which 
arthritis may be produced One is from 
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without (trauma or strain) ; another is 
from within {e. g., by infection). The 
third combines these 2, the effect of 
strain on a joint damaged by disease 
resulting in a vicious circle Other fac- 
tors to the influence of which chronic 
arthritis owes its chronicity are endo- 
cnnopathies and subvitammoses. Still 
more subtle is an inherited, constitutional 
inferiority of joint tissue. The therapy 
of chronic arthritis demands the break- 
ing in on this vicious circle — the reason 
for its chronicity — at some point. 

Today the profession is much less 
enthusiastic, dogmatic and drastic in its 
attack on foci of infection Certain it is 
that the time for their removal and the 
vigor with which they are attacked re- 
quire considerable nicety of judgment. 
The patient must first be rested and 
built up 

In all cases of chronic arthritis the 
physician must discover the reason for 
the persistence of the infection This is 
alw ays due to poor resistance, which 
nia} be local or systemic ; the latter may 
be liereditary or acquired. It is generally 
poor local resistance that determines the 
presence of foci of infection, and this 
IS the reason such foci demand exter- 
mination Fantus and Traut believe that 
the patient’s systemic resistance requires 
building up. The patient’s food habits 
demand investigation, particularly as to 
his vitamin intake, for subvitammosis 
lessens resistance The diet should, in 
general, be low in carbohydrates. The 
Caloric requirements can be met with 
fats if the patient is emaciated Consti- 
pation and obesity demand diets with a 
high cellulose content to provide bulk 
as a peristalsis stimulant and to replace 
the hunger satisfying eflPect of foods of 
higher caloric value Patients with a his- 
tory of “irritable bowel,” “colitis” or 
tendencies to colonic distress and loose 


stools require expert regulation of the 
cellulose intake. 

Heliotherapy is just as beneficial in 
increasing the resistance in the arthritic 
as it IS in the tuberculous. Living and 
sleeping outdoors is therefore ideal, pro- 
vided the patient is not chilled and that 
he is carefully protected against sudden 
changes of temperature. 

An abundance of rest in bed should 
be prescribed and its degree specified. 
This may vary from absolute rest in bed 
during acute phases of the disease to 
relative rest, e. g., an hour in bed in the 
middle of the morning with a nap di- 
rectly after lunch or in the middle of the 
afternoon. 

Physical therapy is much more im- 
portant in chronic arthritis than is me- 
dicinal therapy. In the acute stages, rest 
and heat are indicated, while such evil 
effects of rest as weakening of the mus- 
cles and stiffening of the joints must be 
antagonized by appropriate massage and 
active exercises. 

Local rest is demanded by any acute 
exacerbation of chronic arthritis 

Heat is employed to relieve pain and 
stiffness, to induce relaxation before 
massage and to encourage certain poorly 
understood, favorable metabolic proc- 
esses m the affected part Acutely in- 
flamed joints should be exposed for an 
hour or 2 daily to a cradle containing 4 
electric light bulbs, screened so that 
the patient cannot burn himself, or be 
v\ rapped m hot voluminous dressings of 
half-saturated solution of magnesium 
sulfate. A convenient method of the 
application of heat is the hot paraffin 
film. 

Retentive appliances are important 
The prevention of deformity is much 
easier than its cure It demands per- 
sistent efforts to antagonize contractures 

Massage should always be preceded 
by hyperemia {e.g , heat) and followed 
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by rest When a joint is acutely painful 
either it should not be massaged at all 
or the lightest stroking only should be 
applied to the parts above and below the 
joint As soon as the pain is no longer 
severe, gentle friction ( circular move- 
ment) and kneading should be applied. 
The muscles above and below the joint 
may now be given more vigorous treat- 
ment As tenderness disappears the joint 
itself may be treated more energetically ; 
but this must never be to the extent of 
inflicting pain. Light active movements 
are allowable as soon as they are not 
accompanied or followed by pain. The 
aim of the exercises is to prevent ad- 
hesions and contractures, which often 
develop with great rapidity. 

Exercise is encouraged up to the pa- 
tient's tolerance. Marked fatigue or jiain 
lasting into the next day is a sign that 
his disease-instituted limits have been 
exceeded The jiatient is taught exer- 
cises es])eciall> adapted to the joints 
involved .Movements are often jiossible 
in w’arni water that are inipossilile out 
of It Most patients <iie improved hv 
the ])erform<uKe of such ])ostur<il exer- 
cises as those of ( ioldthw <nte <md 
( )sgo()(l These* exercises should he 
taught and frefjuentl) rehearsed Tv])C- 
wntten instructions and record shecUs 
should he emplov'cd to indivaduah/e het- 
icr the patient's thera])} Ihir])oseUil 
niov'ements, exercise in making something 
(occupational therapy), <ire especiallv 
helpful in securing movement of par- 
ticular groups of joints Tins occupa- 
tional tlierajn should also he developed 
in the direction of ]X)ssihly teaching the 
patient a new means of earning his liv- 
ing, for, as in the case of tuberculosis, 
a return to the patient’s previous mode 
of living often means the return of the 
disease 

Green^ in discussing the orthopedic 
considerations in the treatment of ar- 


thritis states that the measures during 
the acute phase are directed toward the 
maintenance of motion, combating atro- 
phy 111 the muscles wdiich are antagon- 
istic to the deformity, and relieving pain 
Heat is helpful m allaying discomfort 
and as a preliminary measure to the 
exercises Radiant heat may be used, 
although moist heat is frequently more 
soothing m very painful joints. The 
latter may be given either with wet 
towels heated wnth a lamp for radiant 
heat, or by placing the patient m a 
warm bath such as the Hubbard tub. 
Prolonged heat is to be avoided. 

If the Hubbard tub is used, exercises 
in water are given, always guided and 
active in tyjie and directed toward de- 
creasing the deformity The temperature 
of the water is ordmarilv from 98 to 
100^ F (36 7 to 37 8" C.). It may be 
a little warmer, although never over 
104" F. (40" C ), if the joints are very 
sensitive, or of lower temjierature if the 
period in the water is to be quite pro- 
longed Hie Iiiioving e fleet of the water 
IS of great assistance, hut too long a 
jienod in warm water is enervating and 
must he avoided The movement of the 
joints must alvvavs he active or guided 
active, never passive Passive motion in- 
cre«is(‘s s])asm and jitiin, and does not 
allow as great a range of movement as 
do guided active maneuvers The maxi- 
mum aic of motion that may he obtained 
without undue discomfort sliould lie se- 
cured each (lav l(k‘allv, the range should 
lie that which can he olitamed jiamlessly, 
hut a certain amount of discomfort is 
incvitalile m most instances if function 
is to be preserv ed 

The exercises need not be done in 
w^ater If not, they should l^e carried 
out by a technician who supports and 
guides the part through its arc of mo- 
tion, assisting in the extremes as sen- 
sitivity permits. At first, if the joints are 
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very sensitive, only 3 or 4 motions 
of each joint should be performed, 
but the exercises should involve all the 
possible directions of motion at the par- 
ticular joint, always emphasizing motion 
opposite to deformity, 

'‘Muscle setting^^ exercises are very 
useful in combating atrophy in muscles. 
They can be done by the patient without 
assistance and are not painful Since in 
^^setting/' the muscle is contracted with 
its origin and insertion closely approxi- 
mated, the stimulating effect of the exer- 
cise is greater than would otherwise be 
the case. These exercises are particularly 
helpful in the instances of the quadriceps 
and gluteus maximus 

Massage after the application of heat 
IS a usual measure in conjunction with 
exercises and should be directed toward 
the atrophic muscles Direct massage 
over sensitive joints is contraindicated. 

If it is suspected that the exercises 
are too strenuous and are increasing 
sensitivity, they may be temporarily di- 
minished in amount to determine whether 
they are an irritating factor There are 
certain days when the joints are more 
painful than other, and activity on these 
days should be less However, a certain 
amount of movement must lie carried 
out, rarely should a day pass without 
some motion An accurate record should 
he ke])t of tlie arc of motion existing m 
the various joints and particular effort 
should lie expended in inaintainmg it 
The correctKjn of deformities and care 
during the vei*} active phases are per- 
formed licst m an institution Once prog- 
ress is being made and deformities are 
corrected, it is frequently possible to 
carry on at home Some one m the house- 
hold can usually be taught by the physio- 
therapist to guide the exercises twice a 
day However, these must be checked 
at regular intervals by the clinician and 
the physiotherapist. The patient can 


carry out some of the exercises himself, 
but many require help and supervision. 
Ideally a trained physiotherapist should 
supervise the exercises at all times, but 
in practice, they must be done in such 
an amount that some one living with 
the patient should be able to assist with 
them. Immobilization is practiced at 
home as indicated as long as there is 
activity. 

As the process becomes quiescent, ex- 
ercises become more strenuous Synovial 
thickening, sensitivity, and the general 
clinical picture, as well as laboratory 
determinations, are indices of activity. 
Walking must be attained gradually, and 
not before the muscles are strong enough 
to carry out their function. A therapeutic 
pool IS of assistance when walking is 
started Various supports may be neces- 
sary, such as caliper braces and crutches 
Care should be given in the choice of 
shoes and frequently the feet must be 
protected by steel plates or flexible pads 
made in the form of an insole with the 
supporting factor either of felt or of 
sponge rubber If deformity has not 
developed and motion has been pre- 
serv^ed, the problem of rehabilitation may 
be relatively simple Progress must be 
slow 

Infantile Paralysis — Hansson^ states 
that the importance of rest and the pro- 
tection of the weakened muscles have 
always governed tlie treatment of drop 
wrist, drop fo(;t and other forms of 
peripheral paralysis The Kendalls of 
Children’s Hospital School of Baltimore 
have brought back the logical and ra- 
tional view of the muscle re-ccliication of 
patients with infantile paralysis They 
have emphasized the neutral or ideal rest 
position for protection of the entire body. 
In the protection of the body they in- 
cluded prevention of any stretching or 
strain of weakened muscles This was 
accomplished by the wearing of protec- 
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tive supports, special care in handling 
the patient during nursing, and physical 
therapy. They also advocate restriction 
of the range of joint motion. Assistive 
movements were not allowed through the 
whole arc of function until the muscle 
was able to return actively to its short- 
ened position. The Kendalls also advo- 
cated the use of heat, massage and 
pressure-suction treatment to prevent 
atrophy of the affected muscles 

The objections to Kendalhs treatment 
are : 

1. If the regeneration of a nerve axon 
is at the rate of 0 5 mm daily, it 
will take 20 days to grow an axon of 
1 cm , 200 days for 1 decimeter and 
2000 days, or more than S years, for 1 
meter. To keep a patient in bed with 
muscle protection for 5 years is neither 
humane nor practical. 

2. Such long inactivity can hardly be 
imposed on a child without some psycho- 
logic injury. 

The theory of the author of the after- 
treatment of poliomyelitis is that there 
IS little or no difference between the 
treatment of poliomyelitis and any other 
lower neuron paralysis Tliere is but 
little disagreement as to the treatment 
of a dropjied wrist due to radial nerve 
[laralysis or a dropped foot due to paral- 
ysis of the anterior tibial nerve In such 
eases one supports the weakened mus- 
cles, ])revents any overslretclung and 
maintains the nutrition and tone of the 
muscle b) lieat, gentle massage and re- 
education exercises 

In this paper Hansson jiresents a 
study of 54 cases of poliomyelitis from 
the epidemic of 1931 in New York City 
The patients were treated under his 
direction at the Hospital for Ruptured 
and Crippled and at the New York Hos- 
pital It IS not an easy task to evaluate 
the recovery from poliomyelitis. Very 
few reports in medical literature actually 


show the benefit of the treatment. The 
most valuable report is that of Legg, who 
studied 53 cases and showed conclusively 
that steady follow-up treatment lasting 
even 9 years is not only beneficial in 
preventing deformities but equally im- 
portant in increasing muscle power. The 
subjects for this investigation were pa- 
tients who were admitted to the hospitals 
between 1931 and 1935 and were fol- 
lowed at least 3 years. Their only 
treatment consisted m underwater exer- 
cises in specially constructed therapeutic 
pools. They were not selected patients. 

In the calculation of the percentage of 
recovery, total paralysis was called zero 
and normal muscle 100 Any improve- 
ment from 1 grade to the nearest higher 
grade was therefore 20 per cent, and 
from zero to 100, or from total paralysis 
to normal, was 100 per cent On the 
muscle-testing chart used 19 muscles are 
listed 111 the lower extremity. Each 
muscle was tested, and the sum of the 
percentage of recovery of all involved 
muscles w^as divided by the number of 
muscles affected, which gave a per- 
centage of recovery for the whole ex- 
tremity The upper extremities and 
trunk muscles wx'rc graded m a similar 
manneu* 

W^hen this kind of calculation was ap- 
])lied m the 26 cases m which treatment 
was liegun wutliin 6 months of the acute 
onset, the actual muscle improvement 
taken as a wdiole was 29 07 per cent, 
and in 28 cases in which treatment was 
begun 6 or more months after the onset 
the corresponding figure wxis 16 39 per 
cent A comparison of the recovery of 
the various muscles shows that m the 
low'-er extremities the gluteus maximus, 
gluteus medms and dorsal flexors of the 
toes showed the greatest recovery and 
the tibialis anticus and posticus showed 
the least recovery. In the upper extremi- 
ties the biceps showed a recovery of 80 
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per cent and the triceps the lowest recov- 
ery, or 29.5 per cent. 

Hansson believes that the present con- 
sensus as to the aftercare of patients 
with poliomyelitis is better protection of 
the weakened muscles and less indis- 
criminate activity. He asks: “What is 
then the advantage of underwater exer- 
cise and “Should one continue to 
build more or less expensive therapeutic 
pools?” The answer to these questions 
is as follows: 

1 The temperature of the pools ranges from 
85^ to 92" F. (29 5" to 33.3" C.), and thereby 
the application of heat, so necessary for the 
circulatory deficiency, is taken care of. Moist 
heat is better than dry heat, and the even dis- 
tribution of heat through the contact of water 
IS ideal 

2 The water obliterates the effect of grav- 
ity and keeps the weight of an extremity from 
overstretching the weakened muscle The mo- 
tion of the extremity through the water prob- 
ably produces the best form of massage , 
manual application of massage may do much 
harm by excessive pressure on the capillary 
stasis 

3 The exercises can he performed with just 
as much care under water as on a table With 
the gravity eliminated one has the same re- 
sistance to movements in all directions The 
physician owes a great deal to the Kendalls 
for having recalled to him the importance of 
protection during and after exercises 

4 Nothing can replace the therapeutic pool 
for the security that the patient feels when 
supported by the water 

Volkmann’s Ischemic Contracture 

— Meyerding and Krusen'^ state that it 
IS only through the use of conservative 
stretching and surgical methods that 
benefit can be olitained in the treatment 
of long-standing Volkmann's contrac- 
ture Without physical therapy, little can 
be accomplished In every case of ischemic 
contracture, whether operation is per- 
formed or not, physical therapy is the 
greatest aid m recovery of a useful 
extremity At the Mayo Clinic a senes 
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of 182 cases of Volkmann’s ischemic 
contracture has been observed. 

In the conservative treatment of Volk- 
mann’s ischemic contracture these au- 
thors state that Volkmann’s ischemic 
contracture may occur in a few hours, 
and the earlier treatment is begun, the 
better will be the results. After relief 
of intrinsic pressure, no time should be 
lost in attempting gradual extension of 
the involved muscles. During the early 
stages, in the presence of edema and 
clots, heat and massage aid the absorp- 
tion. After the deformity has been pres- 
ent for days or weeks, heat, massage, 
and gradual extension by splints are 
preferable, as by this time clots and 
swelling are subsiding. 

If the patient is not seen for weeks 
or months after the onset of the contrac- 
ture, plastic operative measures on the 
soft structures or plastic procedures on 
the bones must be considered. In cases 
in which the contracture is severe, op- 
eration may be the only means of cor- 
recting the deformity and postoperative 
physical therapy then allows further im- 
provement. In all cases individual con- 
servative treatment (that is, physical 
therapy) is applied at the same time, 
either without operative intervention if 
the patient is seen during the first week, 
or possibly following operative ti'eatment 
if he is seen later With Sir Robert 
Jones’ method the wrist is passively 
flexed to allow the fingers to extend and 
each finger is stra])ped in the extended 
position by means of a small gutter- 
splint or by means of an ordinary tongue 
depressor The patient thereafter imme 
diately attempts systematic extension ot 
the metacarpophalangeal joints which are 
contracted 

In a few days the joints usually stretch 
sufficiently to allow the application of 
longer splints, wduch extend to the wrist. 
The wrist is still allowed to remain 
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flexed and either a flat metal splint or 
a thin boxwood splint is used to flatten 
both the hand and finger. The wrist is 
then extended a little farther each day 
and held fixed in the corrected position. 

Heat m conjunction with splinting, 
the use of other physical measures has 
never been sufficiently stressed. It seems 
wise to remove the splint once each day, 
in order that the other physical measures 
may be applied. Heat from a luminous 
source (such as a U-shaped baker con- 
taining 6 or 8 60- watt tungsten or car- 
bon filament lamps, placed directly over 
the elbow, forearm, and hand, or a 250- 
watt gas-filled tungsten lamp in a cup- 
shaped reflector, placed at a distance of 
2 feet from the elbow, forearm and 
hand) should be applied for 20 to 30 
minutes Even better, the whole arm 
may be immersed for a period of half 
an hour in a whirlpool bath, which is a 
bath of whirling, aerated w^ater kept con- 
stantly at a lem])eratiire of 110° F. 
{43 3° C ) 

Massage, jiroperl} applied, starting 
with light effleurage (stroking) and ])ro- 
giessing to deeiier ])etnssage (kneading) 
and to friction (a circular, rolling mo- 
tion to loosen scar tissue and adhesions), 
in.i\ lie a])i)lied In skilled hands In the 
trcMtinent of \k)lkmann’s ischemic con- 
tracture, the time \o be consumed by 
such massage^ ^\lll usualh lie about 10 
inumtes 

Manual manipulation of the affected 
arm and hand should be perfcjrnied This 
should consist o\ passive movements and 
active assistive exercises While continu- 
ing careful stretching of the contracted 
muscles, the operator should progres.s 
as rapidly as possible to the stage of 
active assistive exercise (exercise in 
which the patient makes the voluntary 
effort to move the affected part and is 
aided m further motion by the operator). 
As the patient's condition improves, ac- 


tive motions will become more and more 
established, and the assistive phase will 
diminish. 

Finally, if and when function has been 
sufficiently restored, active exercise in 
the form of occupational therapy may 
be instituted. In Volkmann's ischemic 
contracture, 3 forms of occupational 
therapy are particularly indicated: (1) 
For the fingers, use of the hand loom, 
weaving, or basketry; (2) for the wrist, 
block printing; and (3) for the elbow, 
the use of a large floor loom, the affected 
arm being flexed and extended while at 
work with the beater of the loom. 

Cardiac Conditions — Nylin^ believes 
that in the inechanotherapeutic treatment 
of cardiac conditions, rest is a very nec- 
essary complement to the exercises It is 
evident that a treatment with active ex- 
ercKsCb would only aggravate the cardiac 
condition of a patient whose heart had 
not enough reserve power for his daily 
routine activities More than the usual 
amount of rest, and in some cases, a total 
curt<ulmenl of the jialient’s acluilies are, 
therefore, essenti.il re([uirements m any 
])rogiam of exeicisc for cardiac patients 
Not onl\ pliysical rest, however, but 
.ilso mental rest ,ire impoit.ml elements 
m these conditions Kesjionsilulity, 
worry, and psychic distiirliances should, 
therefore, be avoided as nuKh as pos- 
sible 

In regal (1 to the selection and applica- 
tion of exercises, it is olivious that milder 
measures should he chosen and employed 
for ])atients with ])ronounced deficiency 
of the heart than for those wath a certain 
amount of cardiac reserve pow’er 

When the most severe symptoms of 
insufficiency have been overcome, so- 
called ^'kneading" movements to the ex- 
tremities should be added to the massage, 
and the passive exercises should be ex- 
tended so as to include movements in 
the hip and shoulder joints. These ex- 
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erases should be administered with a 
limited range of movement at first, the 
range being gradually enlarged accord- 
ing to the improvement of the patient. 

When the reserve power of the heart 
has improved so that the patient no 
longer suffers from shortness of breath 
during rest, but the insufficiency con- 
tinues to cause dyspnea and abnormally 
high or prolonged pulse rate and blood 
pressure after slight physical exertion, 
active exercises constitute the most im- 
portant element of treatment. Active ex- 
ercises may be in the nature of either 
free or resistive movements. Free active 
exercises are those that are performed 
by the patient without either resistance 
by or assistance from an outside force 
Resistive active exercises are those that 
are performed against the resistance of 
some outside force Of the 2 types of 
exercises, the resistive naturally place 
a greater amount of work on the heart 

There are, however, certain definite 
lules which must be strictly observed in 
any program of exercise for heart pa- 
tients 

1 There should be an interval of at least 
1 hour between a meal and the exercises 

2 No exercise should he taken in the eve- 
ning, as physical activit> at that time easily 
nia 3 interfere with the iiatient’s sleep 

d The treatment should he progressnx* m 
character — from tree active movements to re- 
sistive exercises ^ 

4 In the l)cginning the excicises should be 
taken with the patient in supine iiosition As 
the lescrve power of the heart increase^ the\ 
ma\ ])e perfoi med in a sitting and finally in 
a standing jiosition 

5 In the execution of the exercises it is 
necessary to take the torce of gravitv into 
consideration Twir instance, in upward raising 
of the leg or the trunk with the jiatient in 
supine position, the weight of these parts offers 
considerable resistance to the movement In 
order to prevent the exercise from producing 
a demand on the heart out of proportion to the 
cardiac strength, it is often necessary that the 
operator assist the movement On the other 


hand, while the patient is moving the leg or 
trunk back to the horizontal position, it is 
necessary that the operator give resistance to 
the exercise to overcome the aid to the move- 
ment produced by the force of gravity. 

6 Depending upon the amount of cardiac 
reserve power, the exercises of the extremities 
should be performed unilaterally or bilaterally 
and with a limited or normal range of move- 
ment. 

7. An exercise must not be repeated suc- 
cessively in the same part of the body. How- 
ever, although it is not permissible to repeat 
an individual exercise in the same part of the 
body, the whole set of movements may be 
repeated if the patient’s condition permits 

8 All bilateral exercises of the arms that 
expand the thorax should be accompanied by 
inspiration , all those that compress the thorax 
by expiration. 

9. A pause of 2 to 3 minutes should follow 
each individual exercise 

10 Five to 10 deep respirations should pre- 
cede and follow each whole set of exercises 

It is advisable to consider after this 
the treatment for patients with a some- 
what greater reserve power of the heart. 
To this group belong, among others, 
patients who are able to engage in mild 
ph}sical activities and who can take 
prolonged walks on a level surface with- 
out l)ecoming short of breath, but who 
become d}spneic on participation in 
somewhat more strenuous physical ac- 
tivities or upon walking up an inclined 
l)lane For this class of patients resistive 
exercises are of especial benefit The 
iiKnement may lie administered with 
more resistance for this group of cases, 
and types of exercises producing a 
greater expencliture of cardiac energy 
may he employed 


ULTRAVIOLET RADIATION 
Intestinal Tuberculosis — Coulter 
and Hardt^ state that the literature on 
this subject is replete with data con- 
firmatory of their own clinical expert- 
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ence, to the effect that the major trend 
of this grave disease, namely, pain, dis- 
tention and diarrhea, is favorably influ- 
enced by general ultraviolet radiation in 
the majority of cases. 

Although the diet as given by the 
authors is adequate in calcium for the 
normal person, it may prove deficient 
because of the extra losses of calcium 
from the tissues through the bowel and 
sweat glands. The good results obtained 
in this therapy may be due largely to the 
replacement of calcium m the tissues, 
together w’ith its pharmacologic action. 
Direct exposure of the skin to ultraviolet 
light from the sun or from artificial 
sources forms vitamin D within the or- 
ganit>m, but it should be borne in mind 
that the Council on Pharmacy and Chem- 
istry does not recognize statements or 
implications that vitamin D has all the 
beneficial effects of exposure to sunshine 

According to these authors it is rea- 
sonable to assume that when pulmonary 
tuberculosis is complicated by intestinal 
tuberculosis that relative avitaminosis 
and deminerali/ation are likely to exist 
Therefore, the need of a liigh \itamin 
cinfl high mineral diet for the relief of 
intestinal iinohement becomes apparent 
ft was tluir ol)ject to stud\ the practi- 
cal a])plKation uf the value oi a high 
vitamin, high mineral, sino(3th diet, cal- 
cium the rap) and lieliotherain Fur the 
comparative etticaev of each principle 
the) divided 315 patients into 8 groups 
1'hev arbitranlv limited their stud) U) 
cases that were under treatment for 6 
months or more ddie grou])s are as fol- 
l( i\\ s . 

Croup 1-A were given the high vita- 
min, high mineral, smooth diet, plus ul- 
traviolet 

Group 1-B were given the same as 
Group 1-A without the ultraviolet. 

Group 2-A received calcium gluconate, 
15 grams (1 Gm ), by mouth a half 


hour before meals, plus diet and ultra- 
violet. 

Group 2-B received the same as Group 

2- A without ultraviolet. 

Group 3-A received 2^ drams (10 
cc ) of 10 per cent calcium chloride 
solution intravenously twice a week, plus 
the diet and the ultraviolet. 

Group 3-B received the same as Group 

3- A without the ultraviolet. 

Group 4-A received 2^ drams (10 
cc.) of 5 per cent solution of calcium 
gluconate intramuscularly 2 or 3 times 
a week, plus the diet and ultraviolet. 

Group 4-B received the same as Group 

4- A without the ultraviolet 

The pulmonary condition of this group 
of patients roughly paralleled the intes- 
tinal condition. In other words the pa- 
tients on the smooth, high caloric and 
high vitamin diet with or without cal- 
cium therapy plus ultraviolet radiation 
show^ed greater improvement than those 
with the same therapy without ultra- 
violet radiation This w^as contrary to the 
findings of Coulter and Carter. This ap- 
parent!) was due to the combination ni 
diet and ultraviolet radiation 

The criteria of gastrointestinal im- 
provement are based ujion a compari- 
son of the symiitums, physical findings 
and laboratory examinations, including 
x-rays, proctoscopic and complete blood 
studies before treatment is instituted with 
tliose found f) months or more after treat- 
ment 

In brief, the general grouj) of gastro- 
intestinal s)inptonis at the onset of treat- 
ment included loss of appetite, nausea, 
vomiting, abdominal pain, diarrhea or 
constipation, or diarrhea alternation with 
constipation, loss of weight or failure 
to gam weight The criterion of im- 
provement is a marked decrease in the 
frequency as w^ell as m the duration of 
the symptoms, or their complete ameli- 
oration, together with a decided gam in 
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weight, or at least a stationary weight. 
In a number of instances the gastro- 
intestinal improvement apparently ex- 
ceeded that of the pulmonary condition. 
The favorable change in the abdominal 
findings is characterized by a diminution 
or absence of rigidity and a lessening or 
disappearance of local tenderness. Slight 
to moderate localized abdominal physical 
findings may persist even after a marked 
weight gain and complete disappearance 
of symptoms. X-ray evidence of lessened 
bowel irritability usually accompanies 
symptomatic improvement and diminu- 
tion of physical signs. This has been 
demonstrated in a number of instances 
by x-ray examination of the gastrointes- 
tinal tract 6 months or more after medi- 
cal treatment has been instituted The 
blood picture failed to show any definite 
changes characteristic of improvement 
In fact, in every group there was a slight 
tendency for the red blood count to de- 
crease during the 6 months or more of 
treatment 

Erysipelas — Knapp states that ex- 
perience has taught us that the dosage 
should be very heavy so that the original 
dosage suggested by Ude, nameh, twice 
the er\thema dose, has now been in- 
creased to from 10 to 20 times the ery- 
thema dose A border of 3 or 4 inches 
of normal skm around the involved area 
IS included in the treatment If multiple 
exj)()siires are necessar\ the edges are 
allowed to overlap If the e^ellds are not 
involved, the eyeballs are covered with 
black paper or cotton to prevent an ultra- 
violet conjunctivitis If the eyelids are in- 
volved and sw'ollen, the patient is merely 
instructed to keep his eyes closed during 
the treatment Moist packs are prohibited 
for from 12 to 24 hours after the treat- 
ment, because they interfere with the 
proper development of the erythema. 

Most of the patients remark about 
the relief of pam which often occurs 


while the lamp is still being applied. 
Later there is some increased edema of 
both the area of erysipelas and the sur- 
rounding normal skin. This subsides in 
from 24 to 48 hours, and if no further 
spreads or complications occur, the tem- 
perature drops rapidly to normal, the 
treated area wTinkles, then desquamates, 
and in 5 or 6 days the entire area is 
replaced with fresh-looking skin. In the 
majority of cases only 1 treatment is 
necessary. 

In his conclusions the author states: 

1 Ultraviolet radiation is an effective treat- 
ment for erysipelas 

2. Reports from widely separated sections 
of the United States t c , New York City, 
Temple, Texas, and Minneapolis, Minnesota, 
comprising a total of 641 cases, show striking 
comparable results. 

Willis^ ^ gives a comparative analysis 
of 60 cases of erysipelas with massive 
ultraviolet irradiation as an adjunct m 
treatment According to this author the 
first group of 30 cases was treated rou- 
tinely wdth moist compresses, antitoxin 
and blood transfusions as indicated by 
the severity of the illness, and ultraviolet 
irradiation in small doses. The second 
group of 30 cases w^as treated wnth mas- 
sive ultra\iolet irradiation as an adju- 
vant to the treatment used in the first 
group 

In a discussion of the methods used 
the author states 

1 Cold Ma.gnlsium Sulfate Com- 
presses — Moist compresses have long seemed 
to lie of value in inflammatory conditions At 
least they appear to give the patient some 
comfort and have been used r<jutinely in all 
our cases 

2 Blood Transfusions — In all our cases 
of infants in both groups we have used re- 
peated transfusions of citrated blood. No 
adults in the first group were given blood, and 
only 2 in the second group 

3 Antitoxin In all the infants and the 
toxic children of our adult senes, antitoxin 
has been used routinely. Many favorable and 
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unfavorable results have been reported follow- 
ing the use of antitoxin. 

4 Ultraviolet Irradiation — During the 
past few years we have been using with bene- 
ficial results ultraviolet rays in conjunction 
with other therapeutic measures in the treat- 
ment of erysipelas We had not, however, 
attempted using more than an erythema dose 
with slightly increasing daily exposures. 

In January, 1935, we began using 
what seemed to us at that time exces- 
sive exposures to ultraviolet rays. Previ- 
ous to this period we had used this same 
method of therapy, but no more than 
from one-half to 1 erythema dose with 
the light at a distance of 30 inches In 
our last group of cases the light was 
used at a distance of 10 inches and the 
patient was given 6 erythema doses The 
light IS used at this distance to take ad- 
vantage of the short ultraviolet ra} s. 
The skin was irradiated 1 inch beyond 
the margin of the lesion Most of our 
patients received 3 successive daily ex- 
posures In treatment of the face it is 
important to cr)\er the e\elids and lips 
111 order to preAent burning of these 
areas witli resultant edema and discom- 
fort This can be easily done with moist 
i^au/e fla])s in a ver\ few cases it was 
iKvessaiN to extend the treatment o\er 
the routine 3 dais This depends en- 
tire!) on the spread of the lesion No 
allowance was made lor infants or 
l)lon(U‘s, though the_\ show greater sen- 
siti\it_\ to ultraMoIet ra\s No case in 
our senes receu ed hums se\ere enough 
to cause sloughing of tissues C)nly m 
a tew was \esicuIation noted, and this 
cleared mcel\ without further spread 
<»f the lesion 

In the anal) sis of cases the author 
states that in their first group of cases 
there was a mortality of 16 6 per cent, 
w'hich com]jares favorably wath other re- 
ports including as many infants. In their 
second group the mortality was nil The 


total mortality for the entire series of 
60 cases was 8.3 per cent. 

In the series of infants under 6 months 
the total mortality was 23 per cent. In 
comparison, Ude and Platou report a 
mortality of 63 3 per cent in 30 cases 
under 1 year. Nightingale and Starr re- 
port a mortality of 53.7 per cent in 95 
infants treated with serum and ultra- 
violet In 59 of their cases serum was 
used with a mortality of 58 3 per cent, 
and in 23 cases ultraviolet therapy was 
employed with a death rate of 39 per 
cent AIcCann reports a mortality of 69 
per cent in cases under 1 year. Roth- 
man’s series of 14 cases treated with 
blood transfusions shows a mortality of 
28 per cent Eley reports 24 cases under 
1 year wuth a mortality of 45 8 per 
cent treated by antitoxin 

All the cases compared are under 6 
months of age, averaging 3 and 2 8 
months of age, respectively. The results 
obtained m our group seem very con- 
vincing, in \Kwv of the fact that all re- 
ports stress the age of the infant m 
determining the gravity of erysipelas 

Our mortality rate of 20 per cent 
111 15 infants avei'aging 2 9 months of 
age and no deaths in the 8 infants aver- 
aging 2 8 niontlis of age in Group II 
treated with massne exposures to ultra- 
Molet is extreme!)' convincing in com- 
parison to other rejiorts of a much higher 
murtalit\ rate 

It is not our belief that the excellent 
results obtained can be attributed solely 
to massne ultraviolet ray therapy, but 
rather to the proper application of the 
different methods of treatment used 

Willis concludes that ultraviolet rays 
used m massive exposures give promise 
of great hope as an adjuvant to other 
methods of treatment in erysipelas and 
that ultraviolet rays have heretofore been 
used in ineffectual exposures. 
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Dermatology — Seborrheic Diathe- 
sis — Ingram^ ^ states that whether you 
are treating a simple affection like scurf 
of the scalp or a serious chronic sebor- 
rheic eczema and sycosis, it is impor- 
tant, first, that the patient should have 
any dyspepsia or constipation corrected 
and that he should be put on a diet. It 
IS important, secondly, that any infection 
m the nose, throat and mouth should be 
eradicated. In this connection, a careful 
history, particularly as regards influenza, 
a direct examination, and a simple trans- 
illumination of the antra will generally 
indicate the presence or absence of infec- 
tion Thirdly, the nervous and psycho- 
logical make-up of the patient must be 
given some consideration, particularly in 
relation to his environment and to any 
changes occurring at or before the onset 
of the skill affection Finally, it is desir- 
able for the majority of seborrheics to 
adopt a strict toilet routine including a 
weekly shampoo, a daily bath, the 
use of a dusting powder and the wear- 
ing of cotton, preferably cellular cotton, 
undergarments This may sound a some- 
what elaliorate ajiproach to what is no 
more than a rash, but a little thought 
will convince \ou that it comprises no 
more tlian the simple clinical overhaul 
uhich is called for in ain constitutional 
disturbance 

The disorders we have under consid- 
eration nuu be gnuq^ied under 3 head- 
ings First, the simple infectne dis- 
orders ; second!} , physiological disorders; 
and, thirdly, the major constitutional 
seborrhetic disturbances. 

The third group of affections consists 
of those wdiich are essentially constitu- 
tional seborrheic manifestations. They 
include, first, eczematous symptoms. 
These may be localized or wndespread 
and of the acute, subacute, or chronic 
type. Common examples are the eczemas 


about and behind the ears; eczemas in 
flexures, especially the axillae, groins, 
and perineum; eczemas of the pompho- 
lyx types affecting hands and feet; and 
eczema of the nape of the neck. 

Less irritating than these nervous ec- 
zematous cases and generally very much 
more resistant and widespread, are the 
seborrhoeic eczemas dependent upon fac- 
tors of malnutrition Blood counts, test 
meals and vitamin tests will generally 
indicate fairly marked degrees of malnu- 
trition m these patients, and a case that 
Ingram illustrates, is a very characteris- 
tic example The patient had worked 8 
to 9 hours a day for 6 days a w^eek for 
a salary of 14 shillings. The author be- 
lieves that such a case will indicate the 
great importance of the general outlook 
upon this problem rather than the more 
limited conception of seborrheic dis- 
orders as of external infective origin 
Dietetic treatment, the administration 
of iron and vitamins by mouth, general 
ultraviolet-light irradiation of the 
whole body and even the use of cod- 
liver oil as a local application to the 
skin are measures particularly indicated 
m this group 

The last group of seborrheic eczemas 
is often associated with seborrheic syco- 
sis, which is so distressing and intract- 
able. The lesions are characterized b} 
sticky, oozing, pustular, scabbed, and 
foul eczematous dermatitis in all the sites 
Ingram has previously mentioned, but 
particularly affecting the head and al)out 
the ears, the eyebrows, eyelids and beard 
area Local treatment, even including 
x-ray therapy, is often without avail in 
all these cases They can be cleaned up 
wnth starch and bone poultices and fo- 
mentations, only to leave a fragile, red, 
glazed inflamed skin wdiich within the 
course of another hour or 2 becomes cov- 
ered with small subcuticular pustules 
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which, on the beard particularly, affect 
the hair follicles. All these cases show 
some degree of malnutrition, though it 
may not be of an extreme degree. What 
IS, however, most important is chronic 
focal sepsis, generally affecting nose, 
throat or mouth, and this is hardly ever 
absent. The author is convinced that 
unless the provocative source of the trou- 
ble is satisfactorily dealt with these cases 
remain incurable. It is probable that any 
operative measures undertaken should 
be followed by anti-infective measures 
by mouth and general ultraviolet-Iight 
irradiation of the whole body, and any 
similar therapy likely to increase the 
patient’s resistance to chronic infection 

Bedsores — According to Cope,^^ a 
bed-sore is an ulcer or area of impaired 
nutrition of the skin and subcutaneous 
tissues due mainly to the too great or 
prolonged pressure on those parts of the 
body that are most subject to pressure 
when the patient lies m bed 

Preventive Measures — Avoidance of 
Undue Pressure — The author states that 
for this purpose it is necessary to see tliat 
the mattress is firm enough to prevent 
the body sinking deeply into it, and yet 
soft enough to allow it to be moulded to 
the contour of the patient’s body A firm 
hair mattress is customary 

Change of Posture in Bed — Normal 
people always change their position in 
bed as soon as any discomfort indicates 
the need for it. Sick patients cannot do 
this, so the nurse must do it for them m 
order to avoid too prolonged pressure 
on any one part 

Avoidance of Minute Traumata — The 
greatest care must be taken to avoid 
slight injury to the skin when the bed- 
pan IS used ; in persons who are recover- 
ing from an anesthetic and in those who 
are paraplegic it needs a careful hand 
and a vigilant eye to see that the skin is 


not damaged by hot-water bottles. Dry 
bread crumbs or rucks in the sheet or 
drawsheet may cause unnecessary fric- 
tion 

Maintenance of Normal Condition of 
Skin — This is done by keeping it clean 
and dry, by massaging and in some cases 
hardening it. In an ordinary patient the 
pressure points are attended to twice 
daily (morning and evening) and after 
the bedpan has been used. In feeble 
patients and in those who are incon- 
tinent the toilet must be done every 4 
hours or even every 2 hours. 

Treatment of the Inevitable Bed- 
sore — When, by the discoloration of the 
skin and the demonstrable lack of capil- 
lary circulation, it is recognized that a 
bedsore is inevitable, it is recommended 
by Latimer that the area be hardened by 
means of tannic acid solution. 

When a definite sloughing ulcer is 
present it must be sjiecially treated in 
one of the following ways For small 
and even moderate-sized ulcers there is 
no doubt that the application of elastic 
adhesive plaster, as advocated by Carty, 
IS useful. 

’fhere are still many who prefer to 
treat bedsores by the older-fashioned 
methods of astringent or antiseptic 
applications. There are many to choose 
from 

In addition to local applications, heal- 
ing may be hastened by the use of arti- 
ficial sunlight or ultraviolet rays to 
the part When there is a large slough 
it may be advisable to cut it away, but 
that is about as much surgical interven- 
tion as is ever required 

PlEFERENCES 

1 Sokolov, R and Meyers, M P Am Heart J 

17 316 (March) 1939 

2 Council on Physical Therapy. J. A M. A 

112* 2046 (May 20) 1939 

3 Krusen, F H and Elkins, EC JAMA. 

112 1689 (April 29) 1939 



PHYSICAL THERAPY 


673 


4. Fantus, B. and Traut, E T * J A M A 
113 : 676 (Augr- 19) 1939 
5 Green, W T * Am J. Surg- 44: 201 (April) 
1939. 

6. Hansson, K G* J A. M A 113* 32 (July 
1) 1939. 

7 Meyerdingr, H W. and Krusen, F. H : Ann 
Surg 110 417 (Sept) 1939. 

8. Nylin, J. B. : M. Rec. 149 : 373 (June 7) 
1939. 


9 Coulter, J. S. and Hardt, L. L : Arch. Phys. 
Therapy 20 : 143 (March) 1939. 

10 Knapp, M E : Radiology 32: 195 (Feb) 

1939 

11 Willis, H. W.* Arch. Pediat. 56:39 (Jan) 

1939 

12 Ingram, John T. : Brit. M. J. 2:5 (July 1) 

1939 

13 Cope, V Z Brit M. J. 1 : 737 (April 8) 

1939. 



SURGERY 

Edited by W, Wayne Babcock, A,M., M.D. 


ABDOMINAL SURGERY 

Edited by James Norman Coombs, M.D. 


Skin Disinfection — Scrubbing with 
brush, soap, and warm water reduces the 
basic flora at a constant rate. Irrespec- 
tive of the initial size of the flora, the 
number of bacteria is reduced by ap- 
proximately one-half with each 6 min- 
utes of scrubbing The kind of soap 
used makes no difference. Variations in 
the temperature of the water used has 
no appreciable influence on the rate The 
amount of vigor used in brushing is a 
very important factor, however Sterile 
water has been found to possess no ad- 
vantage over ordinary tap water in re- 
ducing this flora 

Ethyl alcohol has a very narrow range 
of effective germicidal concentrations. 
The optimum germicidal strength, both 
m vitro and on the skin, is 70 per cent 
by weight (not by volume as ordinarily 
])rei)ared) y\t jirecisely this concentra- 
tion, alcohol is more effective than any 
otlier liand disinfectant now m general 
use Each minute spent in this particu- 
lar solution (at 77'’ F — 25° C ) has a 
cleansing effect equivalent to about 6% 
minutes of scrubbing. This effect may 
be increased considerably by friction, 
i e , by rubbing with gauze or a wash- 
cloth. 

Mercury bichloride solutions do not 
reduce the flora on the skin appreciably. 
Paradoxically, a sterile cutaneous surface 
may be produced This phenomenon is 
due to the formation of a transparent 
'"film'' on the skin under which the bac- 
teria are imprisoned There, conditions 
(674) 


are so suitable to life that multiplication 
takes place, the existing flora doubling 
every SO minutes. The ^"film" may be 
broken up, either with an alkaline sulfide 
or by prolonged friction, whereupon the 
bacteria are released uninjured. 

The same phenomenon is observed 
when postassium mercuric iodide (binio- 
dide) or Harrington's solution is used. 
Neither of these is a true germicide when 
applied to the skin. When used, these 
agents should always be followed by an 
alkaline sulfide 

Kelly’s method of hand disinfection 
(with hot saturated solutions of potas- 
sium permanganate and oxalic acid) is 
very effective. The procedure requires 
from 2 Y 2 to more than 5 minutes, de- 
pending oil the temperature of the solu- 
tions The total cleansing effects are 
ec[uuTdent to between 20 and 30 minutes 
of scrubbing 

Saponatecl solution of cresol, though a 
relatively strong germicide against test 
organisms in vitro, proved a worthless 
disinfectant of the skin 

A search for a more nearly ideal hand 
disinfectant has resulted in the produc- 
tion of a new germicidal mixture which 
seems to possess certain advantages over 
any of the agents m general use It is 
powerfully germicidal, each minute spent 
in it (at 77® F. — 25® C . — without fric- 
tion) being equivalent to more than 11 
minutes of scrubbing. It is simple and 
pleasant to use. It does not irritate or 
injure the skin. It is more stable than 
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simple ethyl alcohol solutions. This germi- 
cide consists of ethyl alcohol, 50 parts 
by weight, normal propyl alcohol, 20 
parts by weight, and water, 30 parts by 
weight. It may be prepared as follows : 
ethyl alcohol (95 per cent), 675 cc. ; pure 
n-propyl alcohol, 250 cc., and distilled 
water, 250 cc., all measurements being 
made at 77° F. (25° C). 

Freshly prepared (U. S. P ) tincture 
of iodine (7 per cent), applied to grease- 
free skin, comes nearer to full steriliza- 
tion of the epidermis than any other 
germicide tested. 

From bacteriostatic and bacteriocidal 
standpoints, mercurochrome is in many 
respects similar to the inorganic salts of 
mercury. 

Prcoperative Preparation o£ the 
Hands — The following procedures are 
recommended . 

1 The hands are scrubbed with soap, a 
good brush, and warm water for at least 7 
minutes This will usually suffice to remove 
gross dirt, transient bacteria and fats, and 
incidentally about half the basic flora 

2 The resident flora is much more effec- 
tively attacked by germicides than by scrub- 
bing Ethyl alcohol, 70 per cent by weight, or 
the mixture of alcohol described is recom- 
mended These solutions should be freshly and 
accurately prepared Before entering the 
alcohol basin, the hands and arms should be 
dried thoroughly with a sterile towel, for to 
carry water into alcohol would weaken the 
solution and markedly lessen its germicidal 
power In the alcohol basin the skin should 
be rubbed firmly with sterile gauze or a wash- 
cloth 

The time spent in these solutions is of the 
utmost importance Ethyl alcohol should be 
used with friction for 3 minutes by the clock, 
or the mixture of alcohols for 2. This may be 
expected to reduce the original flora from SO 
per cent (result of scrubbing) to something 
less than 2 per cent 

3 Gloves and gown are put on. An un- 
gloved hand inevitably increases the risk of 
wound infection 

4 Between operations the hands should be 
washed in a germicidal solution in order to 
counteract the increase of cutaneous bacteria 


which has taken place beneath the gloves. A 
useful rule is 1 minute in alcohol for every 
hour that the gloves have been worn. 

Preparation of the Field of Oper- 
ation — Before coming to the operating 
room the patient should receive a bath, 
the site of operation being especially well 
washed with soap and water to remove 
dirt, most of the fats, and any transient 
bacteria. If, as in the presence of a 
wound, this is not possible, a chemical 
detergent should be used. 

Immediately before the operation, the 
site of the incision should be washed with 
gauze and 70 per cent (by weight) alco- 
hol or the suggested mixture of alcohols 
It should be allowed to dry slowly, for 
in disinfection time is a factor that can- 
not be ignored 

The alcohol is to be followed by one 
of the stronger germicides. U S. P. tinc- 
ture of iodine (7 per cent) is extremely 
effective. After application, iodine solu- 
tions should be permitted to dry slowly. 
Washing a dried coat of iodine off the 
skin with alcohol increases rather than 
diminishes the total germicidal effect. 

As an alternative to the iodine technic, 
the field of operation may be painted 
with Scott’s alcohol-acetone, 2 per cent 
solution of mercurochrome, or an irreg- 
ular area such as that of a hand or foot 
may be soaked for a minute in 1 : 500 
biniodide solution. In either case, an 
aseptic surface will be produced How- 
ever, the line of incision must be first 
specially prepared (disinfected), else the 
knife will necessarily pass through bac- 
teria-Iaden skin beneath the ‘"film.” One 
way to do this is to rub the site of inci- 
sion for 2 or 3 minutes firmly with gauze 
and 70 per cent (by weight) alcohol or 
the mixture of alcohols 

Disinfection of Contaminated 
Hands — It is not difficult to disinfect 
hands, contaminated by contact with in- 
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fectious patients or materials. The fol- 
lowing method is recommended : 

1. The hands should be washed as soon as 
possible with soap and running water for at 
least 30 seconds. This may be expected to 
remove about nine-tenths of the contaminating 
organisms If there is pus, blood, secretion 
from the wound, saliva, mucus, or other in- 
fectious material on the hands, washing should 
be continued for a minute or more, perhaps 
with the use of a brush. 

2. The hands should be well dried on an 
individual towel 

3. Every part of the hands should be wet 
with 70 per cent (by weight) alcohol A few 
cc dripped on the hands will suffice The 
alcohol should not be wiped or shaken off but 
the skin should be allowed to dry by evapora- 
tion It is the germicidal action that is re- 
quired, and that takes time. 

Pathogenic Bacteria in the Air of 
Operating Rooms — In 1937, D. Hart 
published a report on the use of bacteri- 
cidal radiant energy in operating rooms 
as a means of preventing infections by 
air-borne organisms The validity of his 
conclusion that most operative infections 
were due to air-borne contaminants was 
challenged in certain quarters There- 
upon the author^ obtained the co-opera- 
tion of 33 hospitals in 17 states for the 
stud) of bacterial flora in the air of oper- 
ating rooms This article is a report of 
the study, and includes a tabulation of 
the data vsent m In the various hospitals, 
together with the author’s comment 

The average counts of bacteria were 
lowest in operating looms wdiich were 
ecpiipped with air-couditionmg systems, 
but even these averaged 35 colonies ])ei 
hour of exposure of an agar plate Hart 
claims that with the addition of bacteri- 
cidal irradiation, the number of colonies 
[)er plate per hour can be reduced to 1 or 
less. The number of bacteria in the air 
increases in proportion to the number of 
occupants, particularly when any one 
of the occupants has a respiratory infec- 
tion Most of the pathogenic organisms 


recovered were staphylococci, strepto- 
cocci being found only occasionally. 

The author concludes ( 1 ) that patho- 
genic bacteria floating in the air and uni- 
versally present in the occupied room are 
the greatest cause of infection in clean 
incisions in the modern, well-run oper- 
ating room; (2) that air conditioning 
with forced ventilation will reduce the 
degree of contamination of the air, but 
will leave large numbers of circulating 
bacteria in the vicinity of the wound and 
the sterile supplies, most of them derived 
from the operating personnel; (3) that 
bactericidal irradiation of the air in the 
operating room is the only method avail- 
able for achieving further reduction of 
air-borne infection 

Acute Postoperative Circulatory 
Disturbances — In considering circula- 
tory disturbances following severe opera- 
tions, H Devine^ distinguishes between 
(a) the patient who has a normal circu- 
latory mechanism, and (b) the patient 
who starts out with some ''crippling” of 
his circulation, either cardiac or periph- 
eral A pre-cxistmg circulatory crip- 
pling may introduce a large element of 
cardiac failure into a postoperative cir- 
ailatory disturbance which might be re- 
garded as a pure postoperative shock 
Krom a thera])eutic standpuint, this is 
important, because the treatment of these 
conditions is diametrically op]')osite 

Postoperative Circulatory Disturb- 
ance in Patients with a Normal Cir- 
culatory Mechanism: Shock (Some- 
times Called Collapse ) — Shock has 
many causes, for example, trauma, tox- 
emia, anaphylaxis, hemolysis, and even 
psychic disturbances. These all give rise 
to a similar clinical picture ; a sudden 
circulatory exhaustion, manifested by 
pallor, sweating, rapid pulse, rapidly fall- 
ing blood pressure, increased respira- 
tions, and apathy 
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The author discusses 2 forms of shock : 
( 1 ) That which appears during or imme- 
diately after operation, and which seems 
to have a neurogenic basis ; and (2) the 
form which comes on secondarily, possi- 
bly because of some circulating toxic 
product or perhaps a sudden disturbance 
in the blood-clotting system. 

Neurogenic shock can, to a certain ex- 
tent, be avoided by careful handling of 
the tissues during the operation, and the 
judicious administration of the local or 
general anesthetic. It is sometimes wise 
to anticipate the onset of shock by an 
intravenous infusion during, or at the 
end of, the operation. 

The treatment of postoperative shock 
in a patient whose circulatory system can 
be regarded as healthy is based on the 
following principles : 

1. The blood vessels must be filled 
to compensate for the plasma loss and for 
the decrease in the amount of circulating 
blood. The author recommends a con- 
tinuous drip infusion of from 8 to 10 per 
cent glucose in saline solution (Ty- 
rode or Ringer) of approximately the 
same chemical composition as that of the 
plasma. A blood transfusion may be 
given if necessary. 

2. The peripheral vascular system 
must be toned up, that is, contraction of 
the peripheral vessels must be stimulated 
For this purpose, the action of adrenalin 
has been found to be too evanescent. 
Recently, however, several brands of 
synthetic adrenalin have been produced, 
sympatol and synephrin hydrochlo- 
ride. These may be administered di- 
rectly in the intravenous dextrose drip 

3. The breathing center must be stim- 
ulated in order to hasten the circulation 
of the blood Five per cent carbon diox- 
ide in oxygen may be administered 
intermittently When the breathing cen- 
ter is severely depressed, lobeline should 


be added to the intravenous drip solu- 
tion. 

Postoperative Circulatory Disturb- 
ances in Patients with a “Crippled” 
Circulatory Mechanism — A study of 
the literature reveals that between 10 and 
15 per cent of postoperative deaths are 
caused by a circulatory disturbance for 
which a pre-existing lesion of the heart 
is mainly responsible Frequently, this 
lesion may not be recognizable by means 
of the usual clinical examination. The 
diagnosis of how much peripheral vascu- 
lar failure and how much cardiac failure 
play a part in a postoperative circulatory 
disturbance is important, for the princi- 
ples of treatment of the cardiac failure 
component are diametrically opposed to 
those underlying the treatment of the 
peripheral vascular failure which is re- 
sponsible for true shock. 

The author discusses the differential 
diagnosis of postoperative peripheral cir- 
culatory failure (shock) and cardiac 
failure ; the manifestations of the 2 con- 
ditions are the opposite of each other 
In cardiac failure, the blood pressure is 
usually not low; the venous pressure is 
high ; the arm and neck veins are dis- 
tended ; the liver may be palpable ; there 
are urobilinogen and albumin in the 
urine ; the cheeks are not sunken as in 
shock, nor the eyes so deep set; the 
patients desire to sit up; there is an 
increase in the amount of circulating 
blood ; and not nearly so much decrease 
in the systolic output as in peripheral 
vessel failure (shock). It must, however, 
be understood that in some cases cardiac 
failure may be secondary to a vascular 
insufficiency, and may be the result of 
an insufficient amount of blood offered 
to the heart by the peripheral circula- 
tion which results in an insufficient sup- 
ply of blood to the coronary arteries and 
causes a definite injury to the cardiac 
muscle. 
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Treatment of Cardiac Failure — 
Cardiac stimulants which are suggested 
include caffeine, ^^cardiazol/^ "'cora- 
mine/' digitalin, and strophanthin. 
Mechanical aids to the circulation are 
also advised. These are (a) abdominal 
pressure (abdominal bandage or cor- 
set), (b) abdominal respiration, (r) 
stimulation of intestinal peristalsis, 
and (d) the upright position as soon 
as possible. 

Morbidity from Operative Compli- 
cations — Of the 450 patients that W. C. 
Beck^ observed for operative complica- 
tions (wound infections and pulmonary 
lesions), 332, or 73 8 per cent, had an 
uneventful convalescence, whereas 118, 
or 26 2 per cent, had some complication 
during the postoperative course ; only 
‘'clean'’ operations were selected for the 
study. In no case was more than 1 
complication reported This may be due 
to lack of observation on the part of the 
person filling out the report but is more 
probably due to the fact that the present 
mg complication overshadowed the see 
ondary one There were 5 deaths m the 
senes Surgical shock and "gas pains” 
are not being considered Tn the senes 
there were 56 wound complications, most 
of which resulted from hematomas in th(‘ 
wound 

When the edges of the w'ound are 
slightly raised and reddened, <i hypoder' 
mic needle inserted into the wound will 
usually aspirate a small or miKlerate 
amount of old blood or of blood-stained 
purulent material , these are small hema- 
tomas rather than infections Most of 
the 28 pulmonary ailments in the group 
wan-e classified as bronchitis Whether 
or not this minor bronchitis represented 
small areas of atelectasis is not in the 
firovince of this discussion. There were 
8 lesions definitely classified as atelec- 
tatic. There were 13 patients with com- 
plications referable to the urinary tract 


There was usually mild cystitis, although 
there was 1 instance of violent cysto- 
pyelitis which resisted therapy. Only 6 
of the patients had had retention of urine 
requiring catheterization. The complica- 
tion arose most frequently in young per- 
sons. Thrombophlebitis of the femoral 
vein occurred in only 2 persons m the 
entire series. The other complications 
were so inconstant that discussion of 
them is not indicated 

Many factors enter into the pathogene- 
sis of the complications To evaluate any 
one of them, all of the others must be 
kept at an absolute or relative value How- 
ever, in reviewing the practical lessons 
learned from the study, the author finds 
that probably the most important is 
that an explanation can usually be found 
for a temperature which remains over 
99 6° F (37.5^0 for more than 4 
(kivs If one IS alert for this sign, he 
will he able to "pick up” far more of the 
conijilicatioiis wdiich beset the surgical 
patient If tlie complications are faith- 
full v recorded, a cause and a cure for 
some of them will undoubtedly be found 

Abdominal Injuries 

In a discussion of deep hematomas and 
clironic ])lileem()ns of the alidominal wall 
causing dinicult diagnosis, G Bailee^ 
states tliat dec‘p hematomas of the ab- 
dominal wall aie iisnall} divided into 
s])()iilaneous and induced hematomas 
The fonnei occur wnthout demonstrable 
cause or on the occasion of a minimal 
traumatism (cough) and appear nearly 
aKvavs in the slieatli of the rectus muscle 
after rupture of the muscle and its ves- 
sels ; the latter are claused without doubt 
by a traumatic lesion of the vessels. 
About 100 cases of spontaneous hema- 
toma have been reported The disorder 
begins like an acute abdominal disease, 
with intense pain, abdominal tension, and 
vomiting, while a rather soft tumefaction 
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of varying size develops on either side 
of the median line above the level of the 
arch of Douglas and within the lateral 
limits of the rectus muscle. All kinds of 
acute abdominal disorders have been 
erroneously diagnosed in these cases. 

Balice describes 2 cases of deep hema- 
toma of the abdominal wall due to 
wounding of the lower epigastric artery 
in the course of a surgical intervention 
for inguinal hernia. Very few cases of 
this kind have been reported. In the 
first case the patient felt a sudden, rather 
acute pain in the region of the right iliac 
fossa 11 days after a Bassini operation; 
the pain soon disappeared. On the fol- 
lowing day there was a tumefaction 
which was raised only slightly above 
the cutaneous plane ; it was rather round, 
painless, and of somewhat elastic con- 
sistency, had a diameter of about 10 cm , 
and was deeply seated and nonadherent 
to the skill Contraction of the abdominal 
muscles made it disappear. A neoplasm 
was at first suspected, but upon punc- 
ture 400 cc of bloody fluid were de- 
livered, and the patient was well within 
a few days. There seems to be little 
doubt that trauma of a vessel during the 
operation had caused late hemorrhage 
through some mechanism difficult to ex- 
plain 

In the second case the patient was ad- 
mitted with the diagnosis of malignant 
abdominal tumor. He had been operated 
upon for strangulated inguinal hernia 1 
month previously and immediately after 
the intervention, had felt slight pam in 
the right lower quadrant, which had 
reappeared at intervals of days and lasted 
only a few minutes each time The same 
symptoms were found as m the first case, 
but the tumefaction, although slightly 
movable transversally, was absolutely im- 
movable longitudinally Median subuin- 
bilical laparotomy disclosed a hematoma 
and the patient was soon discharged as 


cured. In this case also, the hematoma 
was ascribed to injury of an epigastric 
vessel. 

Deep chronic phlegmon of the ab- 
dominal wall is often mistaken for a ma- 
lignant tumor because usually there is 
nearly complete absence of fever, the 
patient’s general condition is bad, the 
course of the disorder is protracted, and 
the physical signs are deceptive. Gen- 
erally, the morbid process originates in 
the lymph nodes which accompany the 
epigastric vessels in the suprapubic space, 
or in the deeper lymph nodes of the 
prevesical space of Retzius; but phleg- 
mon may develop also in the properi- 
toneal connective tissue which, through 
peritoneal adhesions, may be in contact 
with infected abdominal viscera. A case 
in point is that of a man who was ad- 
mitted with the diagnosis of malignant 
abdominal tumor of rather rapid course, 
in whom a suprapubic hard mass ex- 
tended laterally toward the inguinal 
arches. The mass was almost painless, 
nonadherent to the skin, and immov- 
able. The patient had no fever and was 
in a debilitated condition These symp- 
toms and a gonorrheal history of 20 
years raised the suspicion of chronic 
phlegmon, which was confirmed by punc- 
ture 

Roentgenographic Symptoms in 
Abdominal Injuries — According to H. 
Laurell^ roentgenography seems to be 
used but little as an aid in the deter- 
mination of the nature of injuries of 
the viscera due to external dull force 
directed against the abdomen The litera- 
ture mentions mostly only the possibility 
of confirming the presence of free gas 
in the abdomen as an expression of per- 
foration of gas-containmg organs The 
diagnostic value of intravenous and 
retrograde urography in rupture of the 
renal pelvis and other portions of the 
urinary tract is also mentioned. It is 
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usually forgotten that free fluid in the 
abdomen can be demonstrated roent- 
genographically, often much earlier and 
more definitely than with ordinary clin- 
cal examination. This is true also of in- 
flammatory exudate, pus, transudate, and 
hemorrhage. It is also forgotten that 
retroperitoneal hemorrhages and infil- 
trations show roentgenographic symp- 
toms similar to those of paranephritis. 

The author shows the diagnostic value 
of roentgenography in 30 cases of sub- 
cutaneous abdominal injuries, including 
mainly ruptures of the kidney, liver, 
spleen, or intestine, and also abdominal 
contusions with renal hemorrhage and 
other internal injuries. With subcutane- 
ous abdominal injuries the life-threaten- 
ing hemorrhage or beginning peritonitis 
demand early diagnosis and surgical inter- 
vention, as in the presence of these com- 
plications the prognosis becomes worse 
with every hour of delay. Unfortunately, 
the early diagnosis is seriously hampered 
by shock, which may last 3 hours Often 
the patient is seen only after the shock 
has passed If the symptoms of internal 
hemorrhage or peritonitis are then pro- 
nounced, the operation is usuall}’ done 
without previous roentgenograjihy This 
IS also clone when the complications are 
evident m sjnte of existing .sliock. Many 
surgeons claim that the operations should 
be avoided during shock when the diag- 
nosis IS uncertain, and should be done 
after the shock has worn off, when hem- 
orrhage or peritonitis is present Others 
believe that an exploratory ojieration, 
whether shock is present or not, should 
be done as soon as there is the slightest 
suspicion of these complications This 
viewpoint is based not only upon the 
experience that an exploratory laparot- 
omy is a relatively harmless intervention 
and that the prognosis is much better 
with early operation, but also upon the 
fact that the clinical signs of free fluid or 


free gas in the abdomen following rup- 
ture or perforation often appear relatively 
late and even then may be quite uncer- 
tain. They often become positive only 
after the free gas or fluid is abundant. 

Following the rupture of abdominal 
viscera, the contents and blood often 
enter the free abdominal cavity. The 
free fluid also increases from the inflam- 
mation and exudation of the peritoneum 
caused by the contents of the digestive 
tract, urine, bile, and blood As free fluid 
in the abdomen is an early and important 
symptom of visceral injury, but often is 
clinically demonstrable only late, other 
diagnostic aids, such as exploratory 
puncture, have been suggested, but some 
surgeons object to this because of the 
danger of intestinal injuries. The clinical 
symptom of free fluid, displaceable dull- 
ness in the loin, may also occur in ileus 
of the small intestine with fluid in the 
gut Here again an exploratory puncture 
may be dangerous, as well as when the 
free fluid in the abdomen is present in a 
small amount or only in certain places 

I lencc it must be considered as prog- 
less lb. It die jiresence of free fluid in the 
abdomen can be demonstrated with the 
harmless method of roentgenography, es- 
jiecially when the fluid is jiresent in such 
a small amount that the clinical examina- 
tion gives only uncertain or negative 
findings With beginning peritonitis fol- 
lowing perforation of the digestive tract, 
the clinical picture (muscle defense) is 
often diagnostically decisive long- before 
the free fluid is clinically demonstrable. 
In such cases, roentgenography is a valu- 
able aid 

The Syndrome of Abdominothoracic 
Lesions 

The knowledge of the abdominothoracic 
syndrome is of great importance for 
every surgeon because many pathological 
conditions of the thoracic organs may 
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simulate surgical diseases of the abdo- 
men and vice versa. L. Moncalvi® points 
out that either the pathological process 
may spread by contiguity, or certain 
reflexes may be responsible for the con- 
fusion because numerous anastomoses 
between the cerebrospinal and the sym- 
pathetic system offer infinite possibilities 
of various combinations of symptoms. 


sounds over the thorax, abdominal pains, 
digestive disturbances, and vomiting. A 
roentgenographic examination after an 
opaque meal or pneumoperitoneum is 
essential. 

A subphrenic abscess may produce 
intercostal pains, dyspnea, an abnormal 
distention of one-half of the chest, and 
dullness on percussion, as well as vomit- 



Fig 1 — Batson’s dissection to show the nerve supply and the sheath of the rectus muscle 
The continuation of the fleshy fibers of the transversus abdominus muscle behind the aponeurotic 
sheath is shown In a less well muscled individual, these appear as a fascial plane, (Hartzell and 
Winfield Surg , Gynec and Obst ) 


Traumas may involve the thorax and 
the .ibdomen, causing on the one hand 
subcutaneous emphysema, hemopneumo- 
thorax, and hemopenc.irdium, and on 
the other hand pains in the abdomen, 
hemoperitoneum, pneumoperitoneum, and 
hematuria. An exploratory laparotomy 
should be followed by an aspiration of 
the hemothorax 

A congenital or acquired spontaneous 
or traumatic hernia may produce dysp- 
nea, borborygmi, abnormal percussion 


mg, meteonsm, and descent of the lower 
hepatic border 

In addition to the well-known abdom- 
inal symptoms, such as pain in the epi- 
gastrium and tympanites, a perforation 
of a gastric or duodenal ulcer may cause 
thoracic signs, viz., cyanosis, tachycardia, 
dyspnea, and limitation of respiratory 
movements 

Inflammation of a subhepatic or retro- 
cohc appendix may produce, in addition 
to pains in the right upper quadrant of 


682 


SURGERY 


the abdomen, pains in the chest, limita- 
tion of the respiratory movements, and 
dullness over the base of the right lung. 
A concomitant pneumonic focus, a bron- 
chopleural involvement, or a valvular 
endocarditis in the course of a peritonitis 
should not be overlooked. Vague abdom- 
inal pains combined with right, left, or 




Fig 2 — Wliipi)]e diul IClliott’s method ol 
hne-silk closure ot a clean abdominal imision 
The pentoncuni is closed with .i continuous 
fine-siIk suture, <ind then teinforced evei> 

2 cm with intt 1 1 upted silk sutiiics The 
fascia IS then closed VMth the “f,ii and neat” 
stitch (Jhiit/t!) aiul Wudithl Suig, (i>nec 
and (.)l)st ) 

bilateral serous pleiinsv or iiencarditis 
sibi.^j4est p{dyscnfssitis', for winch pericar- 
fli()l\s]s or car<bo-oincntopex\ ma\ I)(‘ 
cunsi clcrecl 

Amon^ chest conditiuiis responsible 
for an abdominal symptoniatolo|>\% pucu- 
uionia and basal, diaphrcupnafic, or medi- 
astinal pleurisy must be mentioned In 
addition to the typical signs they may 
cause acute pains in the epigastrium or 
hypochondrium and vomiting, thus simu- 
lating an appendicitis Furthermore, 
angina pectoris, caused by an aortitis or 
a coronary sclerosis, may lead to an 
arrhythmia, tachycardia, dyspnea, and 


cyanosis m addition to sharp epigastric 
pains, vomiting, and other abdominal 
symptoms. 

Disruption of Abdominal Wounds 

From a study of the literature on 
wound disruption certain points appear 
of importance. 

The reported incidence of wound dis- 
ruption averages 1.5 per cent, with a 
mortality of 35 per cent. The age, sex, 
and race of the patient are unimportant 
factors. Seasonal variation may have 
some bearing, insofar as it predisposes to 
respiratory infections. 

The general condition of the patient 
and the underlying disease for which the 
operation is performed must be consid- 
ered as important predisposing factors 
Obesity, anemia, and concurrent systemic 
disease may affect the progress of wound 
healing In addition, tliere are certain 
less obvious factors attributable to the 
patient which influence wound healing. 
These are vitamin C deficiency, hypo- 
protcinemia, and catgut allergy. 

C onsensus would indicate that wound 
disruption is essentially a complication of 
the vertical incision j B Hartzell and 
J M WinfiekF cannot definitely say 
w'hether the lower or upper abdominal 
wound is inrire prone to disrupt They 
l)ehe\c lliat any incision which seriously 
impairs the ])lo()(l and nerve supply of 
the abdominal nmsculatnre is more jirone 
to separate, and also tliat it is more difli- 
cult to secure and maintain an accurate 
approximation of the transversalis fascia 
when its fibers are cut across 

The authors refer mainly to those ver- 
tical incisions which split or lie lateral 
to the rectus muscle They believe that 
the ])reponderance of evidence is against 
the use of the vertical abdominal inci- 
sions, and urge a wider use of the trans- 
verse, oblique-muscle, and fascia-split- 
ting incisions wdienever possible. 
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The authors believe, with the majority 
of writers, that no method of closure or 
type of suture is proof against wound 
disruption. In clean cases, the fine silk 
closure, as described by Whipple, would 
seem to be ideal. In infected cases, the 
use of a fine chromic catgut with the 
"silk technic” is probably as good as any 
procedure. The value of nonabsorbable 
tension sutures is under considerable 
discussion at the present time. Those 


Drainage through the incision prob- 
ably favors disruption. It would seem 
logical to use a stab wound some distance 
from the incision when possible. If drain- 
age of the incision is considered neces- 
sary, the peritoneum should be closed 
and a dram placed down to it. 

With but few exceptions, practically 
every writer believes that a stormy post- 
operative course, complicated by cough- 
ing, hiccough, vomiting, distention, and 



Fig 3 — Horner advises the use of an efficient abdominal support in the form of an adhesive 
corset The one illustrated permits of frequent inspection of the incision (Hartzell and Winfield 
Surg , Gynec and Obst ) 


who favor these sutureb believe that they 
take the strain ofif the suture line, and 
make for a stronger closure Those 
against their use believe that they strangu- 
late tissue, tend to cut through, cause 
local necrosis, and often result in small 
stitch abscesses and wound infection 
The through-and-through method of 
closure with silver or steel wire has many 
adherents and is undoubtedly an excel- 
lent method of closure in infected cases 
and in those cases in which at the time 
of closure there is a possibility of dis- 
ruption The authors also believe that 
there is an additional factor of safety in 
the application of a good abdominal 
support 


undue restlessness, resulting in increased 
abdominal pressure, predisposes to dis- 
ruption 

Infection may be considered a contrib- 
uting factor 111 wound disruption 

A sharp pain m the vicinity of the 
incision or a feeling of something ‘'giving 
way’’ during a fit of coughing or vomit- 
ing may mean a disruption has occurred 
A knuckle of bowel may protrude into 
the deep layers of the incision and be- 
come partially obstructed, which results 
m an increasing degree of vomiting and 
distention Often the only sign may be 
serosangumous drainage on the dressings. 

The most dangerous period is from 
the fifth to the tenth clay. 
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Following a disruption, it is important 
that a closure be effected as soon as pos- 
sible. Immediate resuture is the method 
of choice in those clean cases in which 
the patients are not particularly ill. It 
would seem that some type of nonirritat- 
ing through-and-through suture, such as 
steel wire, is preferable. The sutures 
should be closely spaced, in order to 


carefully approximate the peritoneum. In 
infected cases, or in those individuals 
who are gravely ill, strapping the wound 
with flamed adhesive tape over a gauze 
pack is preferable to immediate resuture. 

It is impossible to estimate accurately 
the effect of disruption upon the mortal- 
ity. Our impression would be that from 
one-third to one-half of the deaths occur- 





Fig 4 — Disiuplion of an <ib(l()innial wound with e\ iscei <itu)n, ntcuumg in a 68-year-old 
male negro The iiatient was thin .iiid undernourished, but seemed to be in fan geneinl condition 
He had been sudering tioin seveie iiitti niittent <ibdoininal p<un for 48 hours piior to <idniissiun to 
the hospital, and a diagnosis of \ol\ulus vv.is nnide The abdomen \\,is opened tlnough a mid-left 
par.unedian incision, and a laige distended noKuIiis of the sigmoid was eneuunleied and was 
easily leleased A lectal tube was insetted, and following tins marked deflation of the laige bowel 
occniied promptly 

The abdomen was elosed with a continuous ime silk sutuie in the peiituneum and jiosterioi 
tascia, interrupted silk sutui es in the fascia, and 3 fine steel-wire tension sutuies including the 
anterior rectus fascia The skin was closed with chjis The iiostoperative course was uneventful 
A rectal tube and gastric suction tube weie inserted There Wtis no distention or vomiting The 
nasal and rectal tubes were lemoved on the third postopeiative day, and fiom then on the teni- 
penitme did not mount aboNc* 101) and the pulse r<inged between 70 and 80 

On the seventh postoperatu t da> the wound was inspected It appeared a little swollen, and 
it was noticed that the middle tension sutuie had broken Theie was some bloody fluid on the 
dressing, and following the removal of the ',kin clips about 2 ft of small bowel tmmecliately 
eviscerated The intestines were leinserted, the wound strapped, and the patient taken to the 
operating room Under local n()\()cain mfiltitition, a second^iiv closuie w<is iierfoimed using 
closely placed through-and-thiough stainless steel-wire sutures 

Inspection of the wound rc^\e<de(l it to be clean, and the margins glistening and fiee ot 
exudate or granulations, without any evidence of healing The silk stitches had cut through the 
tissues 

Immediately following the secondary closure, the serum-protein determination showed 5 6 
per cent total. The albumin-globulin ratio was 1 24 (normal total serum-protein determinations 
average about 7 1 per cent, and the albumin-globulin ratio is normally about 1 53) The ascorbic- 
acid determination, by the method of Pi;)oan and Klempeier, showed 0 13 mg of ascoibic acid per 
100 cc of blood plasma (normals reported by their method lange between 0,65 to 2 mg per 100 cc 
of blood plasma) 

The patient was given a transfusion of 500 cc of citrated blood and cevitamic acid His 
convalescence following secondary closure was uneventful (Hartzell and Winfield* Surg Gynec 
and Obst ) o ^ 
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ring shortly after a disruption may be 
directly attributable to disruption. Peri- 
tonitis is the actual cause of death in 
many instances. 

Why does the disrupted wound, sec- 
ondarily closed, often heal so promptly? 
This is a difficult question, and so far as 
the authors know, has not been positively 
answered. Recurrences have been re- 
ported, but they are rare. The healing 
of an infected wound which disrupts 
seems to need but little discussion. As 
the infection cleans up, the wound heals 
by granulation. However, the clean 
wound which separates without apparent 
cause and heals rapidly on resuture offers 
a more difficult problem. Possibly the 
transfusion, so frequently administered 
following the secondary closure, may be 
a factor Possibly the actual trauma 
which occurs at the time of the separation 
and the resuture may afford sufficient 
stimulation to promote healing 

In attempting to outline a prophylactic 
regime for the prevention of wound dis- 
ruption, many of the casual and predis- 
posing factors must be given serious con- 
sideration For the sake of brevity, the 
authors have listed below those that seem 
most important to them 

1 Adequate preoperative preparation when 
possible, a diet rich in vitamin C, and blood 
transfusions if indicated 

2. The wider use of more anatomical inci- 
sions, preservation of the nerve and blood 
supply, and avoidance, when possible, of the 
vertical incision through the tendinous attach- 
ment of the internal oblique and transversalis 
muscles 

3 Meticulous surgical technic 

4 An accurate approximation of all layers 
of the incision, especially the peritoneal layer. 

5 Avoidance of the use of catgut, and the 
wider use of silk m clean cases 

6 Avoidance of drainage through the in- 
cision 

7. A satisfactory anesthesia, giving good 
relaxation. 


8. The use of duodenal suction and small 
intestinal intubation to combat vomiting and 
distention. 

9. The general use of an effective abdominal 
support. 


DUODENUM 

Diverticulum of the Duodenum 

Diverticula of the duodenum are clas- 
sified as primary and secondary. A pri- 
mary diverticulum is one which occurs 
without any obvious cause; its wall is 
formed by the mucosal and submucosal 
coats. These diverticula are found in the 
second, third, and fourth portions of the 
duodenum. Secondary diverticula are 
considered as having an obvious cause 
These are found in the first part of the 
duodenum and their walls are made up of 
all the coats of the intestine 

Table 1 as presented by D. Wheeler^ 
shows the incidence of duodenal diver- 
ticulum as found by several workers on 
cadaver or post-mortem material. 

Table 2 indicates the frequency of the 
condition discovered by roentgen exam- 
ination 

Secondary diverticula occur in the first 
part of tlie duodenum and are the result 
of scarring and contraction due to an 
ulcer with pouch formation, this pouch 
being the diverticulum This obstruction 
of the duodenal cap, which is due to 
scarring, causes a stenosis, and if the 
obstruction is of sufficient severity the 
proximal portion of the cap will dilate 
This type of diverticulum will have all 
the coats of the bowel remaining in its 
wall Since the diverticulum is the result 
of an underlying condition, c g , ulcer, 
it gives no svmtiioms. Alost patients 
have, therefore, been treated by operation 
designed to cure the primary trouble 

Primary diverticula have the following 
characteristics' (1) They are found only 
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TABLE 1 — Percentage of All Types of 
Diverticula Found Post-Mortem 


Author 

Post- i 

MortenivS 

Cases of 
Divertic- 
ulosis 

Per- 

cent- 

age 

Linsmayer 

1367 ' 

45 ' 

3.3 

Baldwin 

105 

15 ‘ 

14.2 

Grant . . 

37 (cadaver) 

6 

16.0 

Grant . 

133 (cadaver) 

15 

11.3 


(Wheeler; Canad. M. A. J.) 


in the second, third, and fourth parts of 
the duodenum, the most frequent site 
being the second portion; (2) they are 
found on the inside of the duodenal loop 
and are, therefore, in relationship to the 
head of the pancreas; (3) they are often 
multiple, when they are usually seen as 
goblet-shaped protrusions of the mucous 
membrane communicating with the lumen 
of the duodenum by a narrow neck; (4) 
they vary in size, from that of a small 
pea to that of a wSmall walnut; and (5) 
they are more frequently seen after the 
fifth decade 

Tliere are no definite signs or syni])- 
toms which are ])ath()gnom()nic of th(‘se 
pouches The history is usually of long 
standing The patient complains of a 
feeling of heaviness and distention after 
eating, ])erlia])s of nausea and \oniit- 
ing, and soinetinies diarrhea The onl\ 
method of diagnosis of these ])ouches is 
by Use of the banuni meed 

Tlie anth(jr agates with Odger’s state- 
ment that *hhc great majority of these 
j)ouches does not c<inse <iny trouble, and 
since their demonstration by x-rays, their 
significance has probably been exagger- 
ated/’ Maclean, how^ever, maintains that 
in those cases in which there is a definite 
peridiverticulitis and pancreatitis from 
the embedding of these pouches in tliat 
gland, surgical removal offers definite 
promise of relief. However, it is cus- 
tomary to try medical treatment first, 
such as postural drainage and lubrica- 


TABLE 2 


Author 

Cases 

Examined 

Cases 

Diagnosed as 
Diverticulosis 

Per- 

cent- 

age 

Case . 

6847 

85 

1 2 

Andrews. . 

2200 1 

26 

0 18 

Spriggs and 




Marxer 

1000 

38 

38 

Cryderman 

770 

40 

5 19 

J. C McMillan 
(quoted by 


j 


Maclean) 

1 

653 

10 

1.5 


(Wheeler: Canad M A J) 


tion and disinfection of the diverticular 
pouch. 

A case of perforated duodenal diver- 
ticulmn is presented by F. K, Boland, 
Jr.^ The symptoms and signs are simi- 
lar to those of a perforated peptic ulcer 
The diagnosis may be missed, as it was in 
this patient, unless the possibility of such 
a condition is kept in mind The author 
wmuld suggest that if the signs and symp- 
toms point to a perforated ulcer and the 
intraiicritoneal pathology reveals nothing 
more than an exudate along the anterior 
duodenal wall a small incision be made 
in the posterior jientoneum and a search 
begun for a diverticulum 

Duodenal Ulcer 

ddie surgical jilusiology of duodenal 
ulcer IS explained by V. G Burden 
He believes that many of the clinical 
features of duodenal ulcer can be ex- 
plained I)\ the activity of the pyloric 
s])hincter Tt may cause the typical symp- 
toms of ulcer when n(3 ulcer is present, 
since the ulcer itself does not cause the 
s\mptoms which identify its presence 
Dysfunction of the pyloric sphincter is 
one and liyperacidity is the other main 
factor m the etiology of duodenal ulcer. 
The normal stomach regulates its own 
acidity. Failure of this control means the 
development and maintenance of a duo- 
denal ulcer The pyloric sphincter be- 
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cause of spasm or failure to relax be- 
comes a potent hindrance to the regurgi- 
tation of alkaline duodenal contents into 
the stomach. Of the 2 factors concerned 
in the etiology and maintenance of duo- 
denal ulcer, dysfunction of the pyloric 
sphincter alone is amenable to direct at- 
tack. Its function can be abolished per- 
manently by removing the anterior half 


averaged 14,000. Of these, approximately 
12,000 are engaged in executive or cler- 
ical work, and 2000 are employed in the 
Commissary, Building and Printing De- 
partments. Ages of the personnel range 
from 18 to 70 years. The ratio of women 
to men is roughly 2^ to 1. Although 
perhaps not representative of the whole 
population of this section of the Country, 



Fig 5 — A diagrammatic sketch showing a perforated duodenal diverticulum The head of 
the pancreas was omitted from drawing and a small window was made in the anterior wall of the 
duodenum to demonstrate the diverticulum and its perforation at the tip (F K Boland, Jr.: 
Surgery ) 


of the sphincter without opening into the 
duodenum or stomach This procedure 
has been carried out with lasting success 
in cases of duodenal ulcer 

Incidence of Ulcer and Results of 
Treatment — An analysis of the cases of 
duodenal ulcer diagnosed and observed 
at the Home Ofhce of the Metropolitan 
Life Insurance Company from the year 
1927 through the year 1936, has been 
studied by J. Jennison.^^ All patients 
came from the personnel of the Home 
Office, which during the above period 


this group offers variety as to age, occu- 
pation, and race. On the average, they 
belong to the group of the economic pop- 
ulation which consults general practi- 
tioners rather than clinics or specialists. 

The analysis of this particular group 
of employees with chronic recurring duo- 
denal ulcer IS of value because of the 
opportunity for a complete follow-up in 
the majority of cases. 

Correct diagnosis, together with con- 
servative medical treatment, has kept 
most of the group comfortable, Unsatis- 
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factory results were frequently due to 
inadequate management. 

The incidence of chronic recurring 
duodenal ulcer in the entire personnel is 
at least 1.38 per cent, and is in all proba- 
bility about 2 per cent. Among the em- 
ployees over age 30, the incidence of 
diagnosed cases is 2.4 per cent. 

The small percentage of cases which 
had complications was responsible for a 
substantial loss of time from work. Se- 
vere complications have been relatively 
rare Hemorrhage, the most frequent 
complication, occurred almost equally in 
all decades from the third through the 
sixth, and was responsible for half of the 
total days lost from work 

The building group, representing skilled 
and unskilled laborers, showed the high- 
est absence record, 39 per cent of the 
total for the entire group. Time lost from 
work because of chronic duodenal ulcer 
represents less than 0 5 per cent of the 
total number of days lost by all em- 
ployees for all causes during the same 
period. 

Gastroduodenostomy for Certain 
Duodenal Ulcers — The technu' of gas- 
troduodenostomy and results obtained 
therefrom have been described by IT M 
Clute and J S Sprague’- 'J'he jiroce- 
dure ajipears more physiological because 
it emjities the gastric content into the 
duodenuiii rather than into the jejunum 
T lovvever, the}' found that 5 of their 
patients, after a gastroduodenostomy, had 
total and free ticids which were nearly 
as high as, or higher than they had been 
before operation This observation was 
surprising to them because all of the 
patients were clinically well, and recent 
x-ray studies showed no evidence of 
pathological changes After reviewing 
the literature, the conclusion is drawn 
that “only 3 stomal ulcers (have oc- 
curred) after nearly 400 operations, an 
incidence of less than 1 per cent.” This 


is contrasted with the 8.5 per cent of 
stomal ulcers reported by Wright, of 
England, in his careful collective inqury 
of 1935. The fact is noted, however, that 
Graham reported 1 stomal ulcer in 9 gas- 
troduodenostomies done by him. 

In the authors’ experience, gastroduo- 
denostomy has been satisfactory in reliev- 
ing pyloric stenosis. It has been used 
in the cases of 7 patients during the past 
3% years Four of these patients were 
in a serious condition when first treated. 
The postoperative course of these pa- 
tients was surprisingly comfortable. This 
same procedure was used in the cases of 
2 additional patients who had persistent 
pain in duodenal ulcers despite long 
medical treatment. They have both been 
well for 1 and 2 years, respectively, but, 
to date, show high values for total acid- 
ity. Because of the persistent postopera- 
tive high gastric acidity, Clute and 
Sprague have hesitated in using the op- 
eration for nonobstructed duodenal ulcer 
111 patients in whom medical manage- 
ment has failed, and they believe that 
they vould be more optimistic about the 
future of the 2 last mentioned patients 
if a subtotal gastrectomy had been done 

The same surgical procedure has been 
used in patients with duodenal ulcer, who 
ha\e had niassne gastric hemorrhage 
Allliongli the procedure is not ideal for 
this eom])!ication, it permits e.xposure 
and suture of the bleeding vessel in the 
base of the duodenal ulcer, and it is indi- 
cated for certain bleeding ulcers in pa- 
tients who are in poor condition In 
addition, the operation has been used 
with resection of an ulcer situated very 
high on the lesser curvature of the stom- 
ach, but the routine use of this operation 
for ulcers of the lesser curvature is not 
recommended. 

Gastroduodenostomy has also been par- 
ticularly helpful in the successful man- 
agement of 2 bleeding gastro jejunal ul- 
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cers, in which it was possible to remove 
the jejunum from the stomach, remove 
the ulcer from the jejunal wall, close the 
jejunum, and overcome the pyloric ob- 
struction. The ideal procedure at the 
present time in patients of this type, i. e., 
gastric resection, occasionally proves to 
be too much in the way of surgical inter- 
vention. For this reason, gastroduo- 
denostomy is substituted for gastric re- 
section. 

Carcinoma of Duodenum 

A clinical and pathologic review of 
carcinoma of the peripapillary region of 
the duodenum, based on 17 new cases 
and 205 cases reported in the literature 
has been presented by M. M. Lieber, 
et alM Thirteen of the authors’ cases 
and one from the literature were found in 
22,152 necropsies and 3 in 4154 necrop- 
sies The average age was about 54.4 
years Eighty-three of the patients were 
women and 139 were men. Only 13 cases 
occurred in individuals from 15 to 34 
years of age. The onset was acute in 
about 80 and gradual in 20 per cent of 
the cases. 

The principal symptoms and signs, 
irrespective of the mode of onset, were 
jaundice, pain, loss of weight and strength, 
anorexia, fever, vomiting, constipation, 
diarrhea, and a sense of weight and pres- 
sure in the abdomen. Other less common 
symptoms were dyspepsia, epigastric dis- 
tress, flatulence, abdominal distention, 
nausea, and chills Jaundice was a symp- 
tom in 98 2 per cent of the cases and pain 
in 59 4 per cent ; both were associated at 
the onset of the condition in 24 3 per 
cent. Fever, sometimes accompanied by 
chills, occurred in 33 3 per cent of cases, 
usually late in the condition. A mass was 
palpable clinically in the region of the 
primary tumor in only 4 cases The liver 
was palpably enlarged in 77.9 per cent 
of cases and the gall-bladder in 49 9 per 


cent. A moderate grade of anemia was 
the rule in these patients. 

A correct preoperative diagnosis was 
made in approximately 17.1 per cent of 
cases. The presence of a lesion in the 
region of the papilla of Vater was recog- 
nized roentgenographically in 16 of 60 
cases examined. At celiotomy, a correct 
surgical diagnosis was made in approxi- 
mately 68 per cent of 122 cases. Ninety- 
seven of 100 patients, treated medically 
and not subjected to surgery, died on an 
average of 6.63 months after the onset of 
the illness. 

Surgical therapy was instituted in 122 
cases. There was an ultimate mortality 
rate of 72 per cent. The operative mor- 
tality was 50.6 per cent. Of 51 patients 
subjected only to some type of palliative 
procedure for the relief of obstructive 
jaundice, the operative mortality was 
78.4 per cent. Of 57 patients in whom 
the primary growth was resected either 
alone or in combination with other sur- 
gical procedures, the operative mortality 
was 30 per cent. The patients who died 
immediately after an operation were ill 
for an average of 6 months before opera- 
tion Other patients who were operated 
on and who survived the immediate post- 
operative effects lived for an average of 2 
years after the onset of the condition, and 
a little more than one-half of these were 
reported alive at the end of this period ; 
of this group, those who died were ill 
for an average of 7 months before opera- 
tion, whereas those reported as still liv- 
ing were ill for an average of only 2 
months after operation. These figures 
emphasize the importance of early diag- 
nosis and early surgical treatment 


BILIARY TRACT AND LIVER 
Roentgen Diagnosis of Surgical 
Diseases of the Liver and Biliary 
Tract — Roentgen examination may be 
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valuable in the demonstration of many 
lesions involving the liver. It may show 
(1) variations in density, such as calci- 
fication, gas shadows, fluid levels, opaque 
media; and (2) variations in size, shape, 
or position of the liver itself, or of its 
neighboring organs, visualized with or 
without opaque media. 

E. P. Pendergrass and G. W. Cham- 
berlin^^ show that calcification in the 
liver is not common When present, it 
is seen more often in centrally necrosed 
lobules, but it has been observed in Glis- 
son’s capsule, in cases of nephritis. It 
may occur as a result of small abscesses, 
thrombosis associated with cavernous an- 
giomas of the liver, and perihepatitis. 
Occasionally, if roentgenograms are made 
of patients in the erect posture, air and 
fluid levels in the liver can be shown; 
they indicate abscess or cyst. The roent- 
gen criteria of liver abscess are elevation 
of the diaphragm, restriction of motion 
of the diaphragm, and a more or less 
hazy increase in density involving the 
lower right lung field. An abscess of 
the left lolie of the liver is less hkel\ to 
affect tlic (liaphiMgm 

Thorium dioxide sol has l)een used in 
the demonstration of diseases of the liver 
When injected intravenously, it causes 
increased density of the liver and spleen 
I re])at()s]den()oiai)liy has lieen utilized 
(1) to determine the nature of a mass in 
tlie upper part of tlie abdomen , (2) to 
determine the presence and kind of lie- 
patic disease, such as atrophic cirrhosis, 
hypertn )phic cirrhosis, sy])hihs, metastatic 
lesions, present in tlie liver, if operation 
for carcinoma is contem])lated ; (3) to 
demonstrate rupture of the liver or spleen ; 

(4) to determine the cause of jaundice — 
whether it is intrahepatic or is due to 
obstruction of the common bile duct ; 

(5) to follow the progress of hepatic or 
splenic disease; (6) to demonstrate 
whether a lesion is above or below the 


diaphragm; (7) to diagnose ascites; and 
(8) to study diseases of the spleen. 

The normal liver is not a fixed organ 
but, within certain limits, it is freely 
movable in the abdominal cavity. Buerger 
has observed 2 cases of partial dystopia 
of the liver, in which there was an inter- 
position of portions of the intestinal tract 
between the liver and the diaphragm, or 
lateral abdominal wall. Distention of 
these loops by gas may cause pain which 
may radiate to the back and to the right 
shoulder. Complete situs transversus is 
not difficult of diagnosis. Riedel's lobe 
may be readily demonstrable in the prop- 
erly exposed roentgenogram, while anom- 
alies in size of the liver may occur as a 
diminution in the right or left lobe, or 
as an increase in the size of any of the 
4 lobes. 

The nomenclature and interpretation of 
roentgenograms of the gall-bladder fol- 
lowing the administration of dye are as 
follows 

A Functioning gall-bladder This includes 
gall-bladders whicli showed good concentration 
of the d\e and good emptying after the fatty 
meal Suh-classUication is based on the pres- 
ence of stones, mural growth, adhesions, or 
anomalies 

B Paitiall\ functioning gall-bladder In this 
type there is inadecjuate concentration of the 
dye or inability to empty properly. Sub-classi- 
fuation IS liased on the picsence of stones or 
anomalies 

C Abnormally functioning gall-bladder 
1 hese galkliladdc rs arc poorly visualized, or 
not \isualizcd at all, or thev increase in size 
during the examination, and leflux is indicated 
Subclassification is based on the presence of 
opacjiie or non-opaque stones, milk of calcium 
bile, calcified gall-bladder, and anomalies 

The commonest op<iqiie shadows in 
the right upper abdomen which may be 
confused with gall-stones are renal cal- 
culi, calcified glands or vessels, barium in 
diverticuli of the colon, calcification in 
the liver or pancreas, and calcification of 
a tuberculous absess Repeated exam- 



ABDOMINAL SURGERY 


691 


mations in various postures are fre- 
quently necessary for proper interpreta- 
tion. Pyelography may be necessary to 
exclude renal pathology. 

Milk of calcium is chiefly calcium car- 
bonate in the gall-bladder. The roentgen- 
ogram shows a dense gall-bladder shadow. 
The organ itself is sometimes shrunken 
and does not empty after the fatty meal. 
Tumors may be suspected upon the find- 
ing of one (or more) clear oval or circu- 
lar defect which remains constant with 
changes in the position of the patient. 

Anomalies of the shape and position 
of the gall-bladder are detected by chole- 
cystography 

The demonstration of stones in the 
common duct during operation by the 
injection of an opaque medium with 
immediate x-ray examination is a recent 
accomplishment Delayed examination 
of the common duct by the injection of a 
radio-opaque substance through a T-tube 
is of value in the determination of the 
condition of the common duct 

Liver Abscess 

The late results in the treatment of 
amebic abscess of the liver have been 
studied by P W. Brown and C H. 
Hodgson!^ Thirty-five cases (18 sur- 
gical and 17 medical) of abscess of the 
liver were encountered during a period 
of 18 years at the Mayo Clinic The 
results of their study show that the 
infection occurs most frequently in mid- 
dle-aged male patients A syndrome of 
pain in the upper right quadrant of the 
abdomen, often refeired to the shoulder, 
associated with fever, chills, leukocytosis, 
and possibly with diarrhea and jaundice, 
should suggest hepatic involvement and, 
if relieved by antiamebic treatment, should 
be an indication of amebic infection. 

The authors believe that the efficacy 
of the antiamebic treatment can be meas- 
sured partially by the remarkable results 


obtained in their relatively small series 
of 35 cases A follow-up study of the 
late results in these cases revealed that 
12 of the 14 medical patients, and 14 of 
the 18 surgical patients are apparently 
well at the present time. The nucleus of 
their treatment of this dreaded infection 
lies in their slogan: “Emetine to check 
the acute symptoms and arsenic to wipe 
out the amebas.” They contend that the 
employment of this method is desirable 
as well as justifiable until another method 
which is just as effective and causes less 
toxicity is made available. 

Primary Carcinoma of Liver 

Primary carcinoma of the liver is a 
fairly rare disease as compared with sec- 
ondary growths. The dictum of Virchow, 
“Such organs as are the frequent sites 
of secondary tumors rarely exhibit the 
primary type,” still can be applied to the 
liver. 

In reviewing the obtainable literature 
of the last 10 years, J. M. Greene^® was 
able to collect 386 post-mortem or biop- 
sied cases. 

Primary carcinoma of the liver does 
not exempt any age. It may be found in 
very young children, although rarely, 
and, as reported by Mueller, in a patient 
83 years old The youngest case was 
reported by Stiner, a primary carcinoma 
in a male of 4 months. The finding of 
primary carcinoma of the liver in the 
very young has led some observers to 
believe perhaps these tumors arise from 
embryonic rests 

In reviewing the literature there were 
found 75 proved cases in children up to 
16 years of age It was found that 53 2 
per cent of the carcinomas occurred in 
infants under the age of 2 years, 68 per 
cent of whom were males, while 32 per 
cent were females 

Etiology — Many different factors 
have been cited as causes of primary car- 
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cinoma of the liver. The true cause is 
still unknown just as the cause of carci- 
noma elsewhere in the body is unknown. 
As many observers believe that irrita- 
tion is one of the factors in carcinoma 
elsewhere in the body, so it is believed 
that previous hepatic disease predisposes 
to primary carcinoma of the liver. Syphi- 
lis, malaria, alcoholism, cirrhosis, trauma, 
parasitic infections, and other causes have 
been accused of being the causative fac- 
tors in the development of this condition 
By far, cirrhosis of the liver is looked 
upon, by most observers, as the chief 
causative factor of primary carcinoma 
of the liver. From 75 to 100 per cent 
of all hepatomas are associated with 
cirrhosis and approximately 50 per cent 
of all cholangionias are associated with 
cirrhosis (Yamagiwa). Jafife was of the 
opinion that 90 per cent of all primary 
carcinomas of the liver were associated 
with cirrhosis. Strong and Pitts state, 
‘Tt is our impression that primary carci- 
noma of the liver invariably develojis on 
a basis of cirrhosis.” Ewing believes that 
the tumor process appears to be the 
direct sequel of, or is essentially con- 
nected witli cirrhosis IVinuiry carcinoma 
of the ]i\er almost never occurs without 
a jirecechng cirrhosis (Mallory) It was 
found. 111 this review, that 87 per cent of 
the hejiatomas and 37 per cent of the 
cholangionias were associated with cir- 
rhosis. These figures fall in closely with 
those observed by others 

Pathology— Histologically, Ewing is 
of the opinion that hepatomas can be 
traced to hypertrophic liver cords, and 
that there is a uniform gradation between 
nodular hyperplasia, multiple adenoma, 
and multiple carcinoma; also that chol- 
angiomas have been traced satisfactorily 
to the proliferating bile ducts in cirrhotic 
and other types of livers 

For the atypical and highly malignant 
growths from both sources, there are no 


observations to indicate their original 
origin. 

It is an interesting fact that metastasis 
from primary carcinoma of the liver is 
much less frequent than from carcinoma 
elsewhere in the body. Intrahepatic spread 
is by far the most common. Fox and 
Bartels compiled 80 cases and showed 
that in 40 per cent there were metastases 
and that in 26 3 per cent the metastases 
were in the lungs. Hill is of the opinion 
that metastases are comparatively rare 
and states that usually there is portal or 
hepatic invasion with extension even 
along the inferior vena cava into the 
right auricle of the heart. It has also been 
shown that if metastases do occur they 
are found in the regional nodes, lungs, 
and spleen. Hepatomas metastasize more 
often than cholangionias (Ewing). 

S 3 nnptoms and Diagnosis — The clin- 
ical features, symptoms, and diagnosis of 
primary carcinoma of the liver differ in 
every case A review of the literature 
shows definitely that there is no clinical 
course which characterizes tins disease 
The diagnosis in the vast majority of the 
tases IS made at autopsy. 

'I'he symjitonis are most misleading 
and almost any symptom may manifest 
itself .\t times there may be vague gas- 
trointestinal symptoms with variable 
physical findings One feature which is 
believed to be rather common is the early 
fixation of the liver with the tendency 
toward enlargement upward more often 
than downward, because of the fact that 
there is less resistance offered by the 
diaphragm and lung than by the fluid- 
filled peritoneal cavity (Strong and 
Pitts). Because of this type of enlarge- 
ment the liver is often not found or 
overlooked as there is little or no exten- 
sion below the costal margin. 

Ewing divides the clinical cases into 4 
groups. The first is that group in which 
there are no symptoms and death occurs 
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from hemorrhage within a few days after 
the onset. The second group consists of 
those patients who have died with a diag- 
nosis of cirrhosis of the liver. In the 
third group we find those cases in which 
there has been a history of cirrhosis, 
jaundice, ascites, cachexia, and the find- 
ing of a tumor mass in the liver. In the 
fourth group are placed those patients 
who develop a carcinoma of the liver al- 
though they were healthy previously. 

In this series the most constant and 
frequent finding was ascites. This was 
present in 66 per cent of the cases, the 
amount of ascites varying from an amount 
which caused but a slight increase in the 
size of the abdomen to amounts so large 
that the liver could not be palpated until 
a paracentesis had been done These find- 
ings fit in well when we note that 49 per 
cent of all cases of primary carcinoma 
had an accompanying cirrhosis The 
ascites is apparently on an obstructive 
basis. 

Treatment — The duration of the dis- 
ease IS slow. Although rare, ante-mortem 
diagnosis of primary carcinoma of the 
liver has been made In some of these 
cases lobectomies were attempted but 
without much success Tiie longest cure 
was 6 months 

Surgical Aspects of Hypoglycemia 
Associated With Damage 
to the Liver 

C )ne of the many important functions 
of the liver is concerned with carbohy- 
drate metabolism It is fairly well estab- 
lished that the liver makes and stores 
glycogen and liberates it to the blood 
stream as dextrose, through which mech- 
anism the normal glycemic level is main- 
tained It has been shown that gross 
interference with the liver, such as surgi- 
cal extirpation, massive destruction by 
poisoning or replacement of large amounts 


of liver tissue by tumor, greatly disturbs 
this function. 

F. A. Coller and H. C. Jackson^'^ cite 
cases as examples of severe and moder- 
ately severe hypoglycemia. The patients 
presented chronic cholecystic disease as- 
sociated with cholelithiasis ; the first had 
severe involvement and the others milder 
involvement. Biopsy revealed accompany- 
ing inflammatory changes in the liver 
parenchyma in each case. Dextrose tol- 
erance tests were performed in each 
instance before and after operation. Dex- 
trose tolerance curves made before oper- 
ation showed variations from normal 
which indicated damage to the liver as 
judged by the criteria of Coller and 
Troost. Studies after operation showed 
a return toward normal. In none of the 
cases was there any abnormality of the 
pancreas which could be determined at 
operation. In the first 2 cases, studies 
with the respiration chamber were car- 
ried out before operation, as reported 
elsewhere by Conn and Newburgh, show- 
ing that carbohydrate was oxidized nor- 
mally and thus disproving the possibility 
of oversecretion of insulin. All 3 patients 
had symptoms caused by hypoglycemia 
which were modified by removal of the 
gall-bladder. 

Regardless of the exact physiologic 
and biochemical processes, these cases 
are interesting since they illustrate a 
cause of hypoglycemia quite definitely 
not due to oversecretion of insulin They 
illustrate another of the possible com- 
plications of chronic disease of the gall- 
bladder and bile ducts and demonstrate 
that carbohydrate metabolism may be 
seriously disturbed by the accompanying 
hepatitis and cliolangiolitis The fact 
that such disturbances may occur is an- 
other reason for urging early operation 
on the diseased gall-bladder, especially 
since the return of carbohydrate metab- 
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olism to normal may be slow and perhaps 
never complete. 

Also the authors believe that these 
cases are important since they call to 
mind a cause of spontaneous hypogly- 
cemic states as yet unconsidered. The 
liver disease was definite but not as 
destructive as has been present in pre- 
viously reported cases of hepatic hypo- 
glycemia. The authors believe that 
chronic cholecystitis and cholelithiasis 
with the accompanying changes m the 
liver must be added to the causes of 
extrapancreatic hypoglycemia. 

Coller and Jackson summarize by stat- 
ing that hypoglycemia is a definite clin- 
ical state which in its more severe degrees 
has usually been assigned to hyperinsu- 
linism 

The liver plays an important part m 
carbohydrate metabolism, and there is 
indubitable evidence that severe damage 
to tlie liver may cause hypoglycemia 

Cholesterol Metabolism and Biliary 
Tract Disease 

Disturbances of tlic cholesterol metab- 
olism, although generally conceded to he* 
a major contributing cause in tlu* foinni- 
tion of gall-stones, areas \et littl(‘ nndei- 
stood ( holesterol is both exogenous 
and endogenous in source l>eeause of 
the partial exogenous source, the dietarx 
treatment of disease of the hiliarc tract 
associated with h> pcrehoIestercMiiia is 
hasc^d on a 2-f()l(l h)])othesis (a) That 
hypercholestereinui ina\ result from the 
excessue ingestion of foods which are 
high in cholesterol and fat content, and 
(b ) that a reduction of cholesterol intake 
by patients having hypercholesteremia 
causes a decrease m the amount of chol- 
esterol in the blood It may be stated 
that a relative increase in the cholesterol 
concentration of the gall-bladder bile, 
particularly m the presence of infection 


or stasis, may result m the precipitation 
of cholesterol and the formation of stones. 

J. R. Twiss and J. H. Barnard^® in- 
vestigated a series of patients with dis- 
ease of the biliary tract and hypercholes- 
teremia. All patients with jaundice or 
obstruction of the common duct were 
eliminated by the exclusion of those in 
whom the icterus index was elevated. 
The studies may be summarized as fol- 
lows . 

1 A iSeries of 110 medical and surgical pa- 
tients with disease of the gall-bladder and 
associated hypercholesteremia was placed on 
a low cholesterol diet A control series of 35 
patients did not receive this diet 

2 Of 80 medical patients 82 per cent showed 
an appreciai:)le reduction in the blood choles- 
terol , 80 per cent were symptomatically bene- 
fited Fift> per cent of the control group 
show’ed an inconsequential reduction of the 
blood cholesterol ; 33 per cent were sympto- 
matically benefited 

3 Sixt> -seven per cent of the 30 surgical 
patients plated on the low cholesterol diet 
after t h()lec\ stectomy showed an average re- 
diittion in ])1<)()(1 cholesterol of 24 per cent, 79 
per tent were symptomatically benefited In 
the control group 05 per cent of the patients 
showed <in a\eKU>e reduction in blood choles- 
terol ()l 5 per cent, and 04 per cent showed 
symptomatic Oencdil 

4 Aniont» the surf>ical patients who had 
symptoms <itter cholee 3 'stectomy and were 
trcMted with the low cholesterol diet, 10 per 
cent of those showiiu; a i eduction m blood 
cholesteiol weie not benefited In the control 
‘aroup 40 per icnt were not benefited 

5 IMininuini readmes of the blood choles- 
terol ware olitained within the first <S months 
tor 93 per tent of the niedic'al patuMits on the 
low cholesterol diet, yvlieieas altei tholecy- 
stcctoniy mininuiin fiquies were obtained only 
alter 8 months for 50 per cent ot the patients. 

0 I'welye patients with gall-bladder disease 
and a normal \alue for blood cholesterol pre- 
t>peiati\el> had hypercholesteremia after 
cholecystectomy 

The authors concluded that 

1 The low cholesterol diet has been found 
by repeated chemical analyses to reduce the 
blood cholesterol in cases of hypercholesteremia 

2 The low^ cholesterol diet gives sympto- 
matic relief in most of these cases. 
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3. The diet is indicated after cholecystec- 
tomy, to preclude hypercholesteremia and 
recurrent symptoms. 

Jaundice 

Vitamin K and Obstructive Jaun- 
dice — A long series of researches in basic 
medical sciences has in the past year 
apparently culminated in the solution of 
one of the most perplexing of clinical 
problems ; the explanation and methods 
for the control of the hemorrhagic dia- 
thesis of jaundice. 

A. C. Ivy and J. S Gray^® point out 
that this series of researches began in 
1929 when Dam placed chicks on a syn- 
thetic diet containing only cod-liver oil 
as a source of the fat-soluble vitamins in 
order to conduct experiments on the 
cholesterol metabolism. It was noted that 
the chicks developed a syndrome charac- 
terized by severe subcutaneous and in- 
tramuscular hemorrhages and erosions 
of the lining of the gizzard Although 
these symptoms suggested a deficiency 
of vitamin C, Dam was unable to control 
them by the administration of lemon 
juice. 

AIcFarlane. Graham and Richardson 
observed a similar liemorrhagic condi- 
tion III chicks reared on an ether ex- 
tracted diet Blood from these animals 
was observed to remain uncoagulated 
when allowed to stand over night Holst 
and Halbrook made the same observa- 
tion, hut suspected a vitamin C defi- 
ciency, since the condition responded to 
the inclusion of cabbage in the diet In 
1934 Dam and Schonheyder reported 
that cereals contained adequate amounts 
of a curative substance. Their finding 
that ascorbic acid and cod-liver oil failed 
to influence the hemorrhagic tendency 
definitely eliminated vitamins A, D, and 
C. In addition to gross spontaneous 
hemorrhages the deficient chicks failed to 
grow normally and exhibited severe ane- 


mia. Since the most characteristic symp- 
tom appeared to be a loss of blood coag- 
ulability (spelled with a K in the Ger- 
manic languages), the new vitamin was 
given the name of vitamin K. Subse- 
quent investigation revealed that the giz- 
zard erosions were due to the absence of 
an entirely different dietary factor. 

Schonheyder has shown that the enor- 
mous delay in coagulation time in chicks 
deficient in vitamin K is not due to a 
disturbance in the fibrinogen, calcium, or 
cellular elements of the blood, or in the 
thrombokinase content of the tissues. 
Some constituent of normal blood plasma 
was absent, however, for the addition of 
normal plasma to the blood of bleeding 
chicks restores the coagulation time to 
normal. The deficient element in the 
coagulation process was shown by Dam, 
Schonheyder, and Tage-Hansen to be 
prothrombin. Although vitamin K itself 
could not behave in vitro as prothrombin, 
inconclusive evidence was obtained that 
vitamin K might be a constituent of pro- 
thrombin, perhaps a prosthetic group of 
the prothrombin complex. By a more 
convenient and accurate method, which 
involved the same principles as Quick's 
method for the determination of pro- 
thrombin {vide infra), Schonheyder has 
demonstrated an almost complete dis- 
appearance of prothrombin from the 
blood of chicks deficient in vitamin K. 
According to the results of Dam, Gla- 
vind, r,.ewis and Tage-Hansen, the intra- 
venous or intramuscular injection of vita- 
min K concentrates in the form of an 
emulsion reduced the coagulation time 
within an hour The vitamin was ineffec- 
tive when administered subciitaneoush 
unless it was dissolved in water with the 
aid of desoxy cholic acid 

Vitamin K was reported by Dam to be 
present in high concentration m hog liver 
and in certain seeds and green leafy 
vegetables, but to be absent from wheat- 
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germ oil. The latter finding clearly dif- 
ferentiated it from vitamin E. It was 
found to be a fat-soluble vitamin, present 
in the nonsaponifiable but nonsterol frac- 
tion of extracts from potent sources. 
These findings in regard to the chem- 
ical behavior of the vitamin were con- 
firmed promptly and independently by 
Almquist and Stokstad, who continued 
the investigations of Holst and Halbrook 
mentioned previously. Almquist later 
prepared a material which underwent 
crystallization at low temperatures and 
which when added to the diet of chicks 
in quantities of from only 2 to 4 mg. per 
kg. of food protected chicks against 
deficiency symptoms. More recently 
Almquist and Klose have prepared a 
crystalline derivative of vitamin K by 
conjugation with cholic acid. The free 
vitamin is apparently an oily liquid at 
rcom temperatures It has not yet been 
synthetized, nor has its chemical struc- 
ture been elucidated 

The real significance of vitamin K for 
inainnialian physiology <md for clinical 
medicine was revealed by investigations 
along a dilTercnt line. An enormous lit- 
erature relatnc to the coagulation defect 
in the hemorrhagic diathe.sis of jaundice 
had .icciimulated This work merely 
served to jirove quite conclusively that 
bleeding in jaundice is in no way related 
to a disturbance m fibrinogen or calcium 
levels of the blood, to a deficiency in the 
formed elements of the blood, nor to anj 
other easily studied component of the 
clotting mechanism 

Until a few years ago the only avail- 
able method for the determination of the 
prothrombin level of the blood was How- 
ell’s prothrombin time. Since this method 
consisted of determining the clotting 
time of recalcified plasma, it obviously 
was not specific for prothrombin. In 
view of this situation, Quick, Stanley- 
Brown and Bancroft in 1935 devised a 


more specific method for the determina- 
tion of blood prothrombin, the only well 
known element of the clotting mechanism 
which had not been adequately studied 
In this method the most important vari- 
able, the thrombokinase, or platelet or 
tissue factor, is controlled by adding an 
excess of this substance to plasma before 
determining the coagulation time. By 
this method these authors were able to 
reveal a prothrombin deficiency in the 
blood of jaundiced patients exhibiting a 
hemorrhagic tendency. Warner, Brink- 
hous and Smith devised a still more 
accurate and specific method for the de- 
termination of the concentration of pro- 
thrombin in the blood. This method was 
applied by Hawkins and Brinkhous to 
the study of the bleeding tendency which 
was previously observed to occur in dogs 
with chronic biliary fistulas. In such ani- 
mals they observed a marked deficiency 
in the prothrombin level of the blood, 
which together with the bleeding could 
be prevented by returning bile to the 
intestinal tract 

J D Stewart-'^ reports the results 
olitaiiu'd in 13 patients, of whom 12 had 
obstructive jaundice of varying degrees 
from liver damage, and ivere given vita- 
min K-cbolic-acid mixture preoperativelv 
I’lasuia concentrations of prothrombin 
and bilirubin w'ere determined The aver- 
age increase m jilasma prothrombin un- 
der vitamin K therapy w'as 32 8 per 
cent The average duration of treatment 
was S'/nt days, with an average dose of 
6 8 Gm. The vitamin K extract was 
prepared from fresh spinach, according 
to the method of Dam 

The plasma prothrombin concentration 
in 5 patients suffering from massive post- 
operative hemorrhage is given In 3 of 
these, the vitamin K-cholic-acid mixture 
was given immediately and the bleeding 
ceased, with a dramatic rise in plasma 
prothrombin. One patient developed se- 
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vere diarrhea when the mixture was 
given through a jej unostomy and the 
bleeding was uncontrolled. In another 
patient, given the vitamin K-cholic-acid 
mixture through a jejunostomy, there 
resulted a restoration of the plasma pro- 
thrombin and a control of the bleeding 
tendency. 


thrombin concentration immediately after 
operation. This fall was only transitory 
if vitamin K-cholic-acid feeding was re- 
sumed immediately. It was stated that a 
safe preoperative plasma prothrombin 
level should preferably be above 75 per 
cent. Since these levels change fre- 
quently, determinations should be made 



Fig 6 — Photograph of the unopened specimen Wooden probes in cystic ducts 
Fig 7 — Photograph of the open specimen, with lettering corresponding to Figure 8 (a) 

Empyema cavity, {b) cavity containing 5 gall-stones, (c) “strawberry” gall-bladder, (d) thick 
septum of flbions tissue separating empyema cavity, (a) from cavit> containing gall-stones (b) , 
(e) cystic ducts The pale, smooth lining of cavities (a) and (b) shows the effect of the chronic 


inflammation, and their thick, edematous walls 
Ann Surg ) 

The author noted that in only 1 patient 
observed, in whom there was obstruction 
of the bile flow for more than a week, 
was there an associated plasma concen- 
tration level of less than 84 per cent In 
this 1 case, the patient’s appetite re- 
mained good and the biliary obstruction 
was incomplete. There was a drop of 
from 20 to 40 per cent m plasma pro- 


evudence of the acute inflammation (Wilson* 

often and earl^ during the postoperative 
period There were 2 patients who re- 
fused to take the vitamin K-cholic-acid 
mixture by mouth because it gave them 
epigastric distress; after a consequent 
massive hemorrhage, they co-operated by 
taking the mixture, with a resulting rapid 
restoration of plasma prothrombin levels 
to normal and cessation of bleeding 
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GALL-BLADDER 

Congenital Malformations 

While variations from the usual distri- 
bution of the biliary ducts are common, 
duplication of the gall-bladder is relatively 
rare, occurring about once m every 3000 
to 4000 human beings A satisfactory 
embryologic explanation of these anoni- 


(1) Acute cholecystitis; (2) chronic 
cholecystitis; (3) cholelithiasis; (4) cho- 
lesterosis ; and (5) empyema. The micro- 
scopic examination showed, in addition, 
a papilloma of the gall-bladder. 

Congenital Choledochus Cyst 

P. Bull^^ states that there are now 
about 100 known cases of this disorder. 



8 — DiagrainiihitK diavving <>t sixciinun runiuvetl (a) Einp^euia cavity, (b) acutely 
intlanu'd ta\it\ tonlainniK ^all-stoiit s, i oi 1 1 spoiiding to tlic poiudi ot llaitmann , (t ) second gall- 
bl.iddti, bepai<itcd lioin the fust liy a conunon \\<dl, scat ot cholesteiosis , (cl) septum of chronic 
inflammatory tissue separating empytina tM\itv (u) tiom acutelv inflamed cavity C()nt<iining stones 
(b) , (e) cystic ducts , (/) cystic aiteiies (Wilson \nn Surg ) 


alies 111 man is difficult or impossible. 
C. L Wilson-^ has reviewed the litera- 
ture and has found 36 cases reported up 
to January, 1936 A case of double gall- 
bladder with 2 cystic ducts, found at 
operation, is presented It is interesting 
not only because of tlie anomaly, but be- 
cause of the several types of gall-bladder 
disease present in the specimen removed. 

The gross pathologic examination 
shows the 5 stages of gall-bladder disease • 


( )nl_\ 5 cases ha\e been recorded in pa- 
tients over 41 Ills patient, a voman 
aged 42, had abdominal pain, probably 
due to the biliary disturbance, during 
childhood and a symptom-free period 
between the ages of 18 and 31 and tran- 
sient jaundice 2 years later. On gastro- 
jejunostomy for a callous pyloric ulcer 
when the patient was 35, no tumor was 
discovered. Seven years later there was 
pain in the epigastrium radiating to the 
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spine, with dyspnea j a round, tender, creas, filled the epigastrium. After 
fluctuating tumor, thought to be a retro- puncture and removal of 2250 cc. of thick 
peritoneal cyst originating from the pan- dark fluid idiopathic dilatation of the 



( 




End) 
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Fig 9 — Diagrammatic sketches showing* (A) Normal arrangement of bile passages 
(B) Present case of double common duct with choledochus cyst before operation (C) Resultant 
postoperative anatomy (Weeder Ann Surg ) 
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common bile duct was diagnosed. Chole- 
cystoduodenostomy was done. Grave in- 
fection in the cyst followed and 3000 cc. 
of fetid fluid was removed on repunc- 
ture; hemorrhagic nephritis and hypo- 
chloremic uremia developed. Recurring 
retention necessitated a third puncture 
and drainage, with removal of 1500 cc. of 
fetid pus. Steady improvement set in and 
on discharge no tumor was palpable. 

The author says that idiopathic dilata- 
tion of the common bile duct predomi- 
nates in women. The cardinal symptoms 
are pain, tumor, and jaundice. Grave 
complications may occur ; the contents of 
the cyst may become infected before or 
after anastomosis between the cyst and 
the intestine, there may be a marked 
hemorrhagic diathesis, and in rare cases 
the cyst may rupture into the abdomen 
Correct diagiiosns before operation is said 
to have been made in only 5 or 6 cases 
The prognosis depends first of all on the 
patient’s condition at the start of surgical 
treatment The mortality of the known 
cases is about 60 per cent. All author.s 
agree that a communication must be 
established between tlie bile duct and 
stomach or intestine, whether primarily 
or after prehniinary drainage; secondary 
anastomosis must not be long delayed. 

.Y choledocluis cyst with a double com- 
mon bile duct IS reported by S 1) 
Weeder-'^ m a male child operated upon 
m 1932 The choledochus cyst was ex- 
cised, after finding what was thought to 
be a patulous duct running from the 
porta hepatis to the duodenum. It seemed 
that the right and left hepatic ducts were 
separate, and did not join, as is normal, 
but proceeded separately to the duode- 
num ; and that the choledocus cyst and 
gall-bladder were a part of the right 
hepatic duct, the distal end emptying into 
the duodenum which was not patulous 
This duct was ligated on both sides of 
the cyst. 


The author prognosticated then that: 
(1) If the duct to the choledochus <yst 
was the right hepatic and it was ligated, 
atrophy of the right half of the liver 
must follow ; bearing out the principle 
when the need for function ceases, func- 
tion will cease and the part will undergo 
atrophy of disuse. (2) If atrophy of 
the right half of the liver occurs, then 
there should be a compensatory hyper- 
trophy of the left half of the liver. (3) 
Compensatory hypertrophy of the left 
half of the liver will only occur if the 
left hepatic duct is sufficiently large to 
adequately take care of the increased se- 
cretion of bile. All of these conditions 
came to pass The patency and ade- 
quate size of the duct were demonstrated 
by the fact that, since a month after 
o])eration until the time when Weeder 
reported this case, there had never been 
any suggestion of jaundice. Atrophy of 
the right half of the liver and compen- 
satory hypertrophy of the left half were 
demonstrated at the time of a subsequent 
operation, in 1936, when the abdomen 
was again opened 

The opportunity \\as offered at that 
time for Weeder to verify his previous 
prognostications The riglit lobe of the 
liver was atrophied, the left lobe greatly 
hyi)ertiophie<l There was a moderate 
amount of cirrhosis of the liver. The 
bile duct was \isualized in tlie gastro- 
hcpatic omentum passing from the porta 
hepatis to the duodenum There was 
some increase of peritoneal fluid The 
veins of the peritoneum and the omen- 
tum were greatly enlarged. The spleen 
filled the left half of the abdomen. It 
was removed without difficulty, and a 
blood transfusion of ISO cc. given. 

Acute Cholecystitis 

A review of the case histories of 219 
patients with acute cholecystitis who 
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have been treated at the New York 
Hospital in the past 6 years is given by 
F. Glenn.24 

The diagnosis, “acute cholecystitis,” in 
this group of cases is based upon both 
clinical and pathological findings Clin- 
ically, it has been reached by careful 


shoulder or back. Nausea and vomiting 
frequently accompany the onset of pain 
in these cases. 

The physical examination reveals 
marked tenderness and sometimes mus- 
cular rigidity in the right upper quad- 
rant. The gall-bladder may be palpable 



Fig 10— Chnlecvstectomy foi acute cholecystitis The acutely inflamed gall-bladder is readily 
enucleated from its bed by careful dissection, thus preventing injury to the liver. Although this 
illustrates cholecystectnni> being done by first dividing the cystic vessels and cystic duct, the pro- 
cedure of first dissecting the gall-bladder from above downward and then dividing these structures 
IS employed by us even moie frequently (Glenn Siirg , Gynec and Obst ) 


evaluation of the patient’s history, of his 
symptoms and of the signs elicited on 
physical examination. In the typical case 
a fairly long history of recurring epi- 
sodes of biliary colic frequently precedes 
the onset of the acute attack, m some, 
however, there is no record of previous 
symptoms referable to the gall-bladder 
The pain is severe, located in the right 
upper quadrant, and may radiate to the 


as a distended and tender mass The 
patient looks ill, has a rapid pulse, some 
fever, and an elevated leukocyte count 
Some patients whose attacks had lasted 
more than 24 hours showed a mild de- 
gree of jaundice 

Many of the 219 patients failed to 
present these characteristic manifesta- 
tions of acute inflammatory disease. In 
some there was no fever; in others the 
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leukocyte count was normal, and in still 
others the symptoms were not acute and, 
therefore, gave little hint of the serious- 
ness and extent of the inflammatory 
process. In these atypical cases the final 
differential diagnosis was made on the 
basis of the findings at operation and in 
the pathologist's report. 


Free perforation with general peritonitis 
also may occur. The favorite location 
for such perforation is shown in Figure 
11. This avascular area in the presence 
of inflammation of the gall-bladder and 
compression of its blood vessels is most 
likely to become gangrenous first. Ne- 
crosis of this portion of the gall-bladder 



Fig. 11 — The distended, acutely inflamed gall-bladder Dotted line indicates area 
where free perforation is most likely to occur (Glenn Suig , G>nec and Obst ) 


At the operating table the .surgeon 
finds a reddened, di.stended gall-bladder 
with thick, edematous walls (see Fig 
10). Besides one or more stones, the 
organ usually contains colorless bile or 
pus under pressure. On close inspection, 
areas of necrosis and gangrene of tlie 
wall may be noted, and in some a frank 
perforation will be found with inflamma- 
tory reaction around the gall-bladder 
and adhesions to neighboring structures. 


in the presence oi an increased intra- 
cystic pressure results in perforation and 
escape of the contents of the organ into 
the abdominal cavity On gross patho- 
logical examination an acutely inflamed 
viscus with congested walls and areas of 
necrosis is described ; microscopically, 
the specimen shows polymorphonuclear 
infiltration with desquamation of the 
epithelium and necrosis of one or all 
layers of the gall-bladder. 
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TABLE 3— ACUTE CHOLECYSTITIS 


Extent of Inflammatory 
Process 

Cases 

Age 

Duration of Disease 


Total acute cholecystitis 

219 

Average age 46 years 

Average duration 2.7 years 

3.19 

Acute without gangrene 

160 

110 less than 50 years 
50 more than 50 years 

70 less than 1 year 

90 more than 1 year 

2 5 

1 8 

8.0 

0.0 

4.4 

Acute with gangrene 

41 

27 less than 50 years 

14 more than 50 years 

14 less than 1 year 

27 more than 1 year 

2.43 

3.7 

0.0 

00 

3.85 

Acute with gangrene and 
perforation 

18 

j 

1 

7 less than 50 years 

1 1 more than 50 years 

9 less than 1 year 

9 more than 1 year 

11 11 

00 

19.9 

00 

22 2 


(Glenn : Surg , Gynec & Obst ) 


Operative Procedure — The opera- 
tion of choice in acute cholecystitis is a 
cholecystectomy, for it interrupts the 
pathological process and prevents the 
development of its serious consequences. 
This operative procedure is contraindi- 
cated (1) in the presence of peritonitis 
following perforation of the gall-bladder , 
(2) in conditions which make it difficult 
to identify the important structures in 
the biliary fossa When the gall-blad- 
der is greatly distended and adherent, 
the adjacent viscera may be so distorted 
that anatomical relations are obscured, 
and there would be danger of inadver- 
tently injuring the hepatic vessels or the 
common duct. (3) It is contraindicated 
in the presence of severe jaundice caused 
by obstruction of the common duct. (4) 
It is contraindicated in patients whose 
general condition is so grave that a 
general anesthetic and prolonged opera- 
tive procedure are not justified In such 
cases a compromise must be sought in 
the form of surgical treatment which 
will tide the patient over the immediate 
crisis without adding to his burden. 


On the basis of the principles enu- 
merated, 200 of the 219 cases of acute 
cholecystitis were subjected to cholecys- 
tectomy and in 22 of these the common 
duct was explored. In 19 cases chole- 
cystostomy was done. An exploration 
of the common duct rarely is necessary 
in acute cholecystitis. Especially is this 
true of the younger patients, for common 
duct stones are not often seen unless the 
disease has persisted for a considerable 
time. The indications for exploration in 
acute and chronic disease of the biliary 
tract are not identical. If there is 
marked jaundice or a history of recur- 
ring attacks of jaundice, and if a stone 
is palpated in the duct, then the com- 
mon duct must be explored. The duct 
may be indurated and may appear to be 
distended without harboring a stone. 
An icteric index of 30 or less may be 
due to an inflammatory process in the 
biliary tree rather than to obstruction of 
the duct by a stone. In general it may 
be said that the common duct should not 
be explored in acute cholecystitis unless 
definitely indicated In this series of 
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cases it was explored 22 times and When the gall-bladder is acutely in- 
stones were found and removed in 9. flamed, it is easily stripped from its bed 
Analysis of Study — In Glenn’s ex- without injuring the liver and other 
perience the diagnosis of an acute proc- neighboring structures (see Fig. 10). 
ess in the gall-bladder is not difficult. The difficulties of the operation for acute 
However, the differential diagnosis of cholecystitis are encountered in cases 
simple acute and complicated acute which have been permitted to proceed to 



SIMPLE ACUTE- 160 
7S 6 (% OF TOTAL 



SIMPLE ACUTE 
mortality 2 5% 
59% OF TOTAL DEATH 


CASES DEATHS 

Fig 12 — (halt sliowni}.' in left column comparative incideiue ol 3 types of acute cholecystitis 
(219 cases) , nglit cohiniii, comp, native mortality in 3 types of c.ises of .unite cholecystitis (7 cases) 
((ilenn Suig, (ivnec & Ohst ) 


cholecystitis IS \ery difficult, for the 
complications such as gangrene and per- 
foration may occur in the presence of 
subsiding symptoms and normal temper- 
ature and leukocyte count. Only by 
planning an early surgical attack in 
acute cholecystitis can we hope to lower 
the mortality. Delay in operating tends 
only to increase the hazard of gangrene 
and perforation 


gangrene and jierforation or in those 
cases in whicli tlie disease lias subsided, 
leaving the patient with an cxtrachole- 
cystic abscess or adhesions. 

It is repeatedly stated in the literature 
that the removal of an acutely inflamed 
gall-bladder is likely to be attended by 
the extension of the infection. This dan- 
ger, in Glenn’s opinion, is greater when 
an extracholecystic abscess or a localized 
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peritonitis exists. It is true that strepto- 
coccic infection of the biliary tract is not 
uncommon ; also, that these infections 
tend to spread when disturbed by opera- 
tion. When great care is used not to 
spread the infection during operation, it 
has been demonstrated that fulminating 
streptococcic infections after cholecystec- 
tomy do not occur Furthermore, con- 
tamination of the operative field with the 
contents of an acute inflamed gall-blad- 
der does not invariably lead to extensive 
peritonitis. Drainage is applied in all 
cases at operation. 

The postoperative course in patients 
under SO years of age with simple acute 
cholecystitis is almost invariably unevent- 
ful. The older patients obviously are 
more likely to suffer postoperative com- 
plications. However, if time is taken 
before operation to counteract conditions 
such as dehydration, cardiac decompen- 
sation, etc , and the operation is planned 
so that it places little additional burden 
on the patient, the incidence of post- 
operative complications will be no higher 
during the acute stage of cholecystitis 
than in chronic affections of the gall- 
bladder It w'oulcl seem that the danger 
of operating in uncomplicated acute chole- 
cystitis is overemphasized. It is, Glenn 
believes, distinctly less than the danger of 
gangrene and perforation which occur in 
a fair percentage of cases if a waiting pol- 
icy is pursued 

The viortality rate was 3 19 per cent 
for the 219 cases irrespective of pathol- 
ogy, age, or other factors Compared to 
the mortality rate for all operations for 
nonmalignant disease of the biliary tract, 
which includes a senes of 905 cases, this 
is a favorable figure It must be stated 
here that the operations were performed 
not by 1, but by 12 or more general sur- 
geons 

It is shown by this series of cases that 
early operation may not be difficult nor 


attended by a greater incidence of com- 
plications nor a higher mortality rate 
than that ordinarily reported for series 
of operations for diseases of the gall- 
bladder. 

It is further shown that the outcome 
of an inflammatory process in the gall- 
bladder is unpredictable. Therefore, de- 
lay in operating may lead to serious 
complications which greatly increase the 
difficulty of operation and the attendant 
mortality. 

It is shown that the younger the pa- 
tient when subjected to operation, the 
better the chance of an uneventful recov- 
ery and good end-result. 

On the basis of these findings it is 
recommended that disease of the biliary 
tract be treated surgically as soon as the 
diagnosis is made unless the general con- 
dition of the patient makes such treat- 
ment dangerous without preoperative 
therapy. 

If this policy is pursued, the author 
believes that the mortality rate in sur- 
gery of acute cholecystitis will be di- 
minished and, perhaps, the progress of 
certain systemic diseases, such as cardio- 
vascular and hypertensive disease, may 
be retarded. 

Noncalculous Cholecystitis 

The results following removal or drain- 
age of the gall-bladder that is free from 
stones are so unsatisfactory that serious 
effort should be made to discriminate 
more closely as to when operation should 
be advised There are many patients 
suffering from noncalculous disease who 
are relieved by cholecystectomy. They 
must be differentiated from those whose 
symptoms, while similar, have their 
origin m the colon, spine, duodenum, or 
other adjacent organs 

According to W. H. Cole,^^ the types 
of noncalculous lesions of the gall-bladder 
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capable of producing symptoms can be 
divided into 6 groups : 

1 Acute inflammation About 10 per cent 
of the patients with acute cholecystitis have no 
stones in their gall-bladders The actual me- 
chanics of the production of the acute inflam- 
mation are no doubt different in calculous and 
noncalculous cholecystitis, but the pathological 
and clinical results may be quite identical In 
approximately SO per cent of the cases of acute 
inflammation, positive cultures are found on 
bacteriological examination Nonbactenal in- 
flammation therefore accounts for a large 
percentage of cases Andrews has noted that 
acute cholecystitis can be produced experi- 
mentally by injecting bile into the gall-bladder 
“in concentrations only 1 or 2 per cent more 
than the 6 or 8 that are found in normal human 
bile/’ Patients with noncalculous acute cho- 
lecystitis appear sicker, more frequently have 
chills, and maintain a higher temperature 
range than those with acute cholecystitis 
caused by stones in the cystic duct 

2 Chronic inflammation In the majority of 
instances chronic noncalculous cholecystitis, 
as characterized primarily by thickening of the 
gall-bladder wall and lymphacytic infiltration, 
docs not arise as a seciiiel of acute inflammation 
hut develops insidiously In either the chem- 
ical or bactenal chronic cholecystitis, the wall 
may be so badly damaged as to dccstrov prac- 
tically entirely the function ot the gall-liLiddei 
ft has been shown hv numerous observers that 
the secrctor\ pressure of the pancreas is greater 
than that (»f the li\er In the human Ijeing an> 

lie tioii at tile sphincter of Dcldi distal to 
tlu junction of the cholccloe bus aiiel the duct 
oi Wnsnng, rt'g^irdless of whe^hci it is pro- 
(hued ])\ stone oi sjiasin, nnglit allow llie 
entranee of paiuieatie secretion into the com- 
mon duet and gall-bladder witli the subsequent 
prodiution of c holee \ stitis ddie actual inqior- 
tanee oi none<ile idoiis cholecystitis lies in the 
observation that, in general, cholesterol stones 
are produced b> short periods of olistruction 
at the cystic duct and calcium stones are pro- 
duced by long jienods ot obstruction. The 
primary factor under these circumstances 
would have to be noncalculous in origin 

3 Lesions of the cystic duct Olistruction 
to the cystic duct may lie unmistakable and 
may even be so severe as to produce a com- 
plete obstruction. The 3 patients described by 
the author appears to illustrate 3 of the im- 
portant types of obstruction: Angulation of 


the duct; stenosis, and anomalous excessive 
Heisterian folds. While no positive proof can 
he offered that lesions of the cystic duct as 
described in these 3 patients were the primary 
cause of the patients' complaints, nevertheless, 
the wall of each gall-bladder was so slightly 
diseased and the common duct appeared so 
normal that the author believes himself justi- 
fied in suspecting the cystic duct of being the 
major factor in the production of the symptoms. 

4 Biliary dyskinesia. Under normal cir- 
cumstances the secretory pressure of bile in 
the liver, which varies between 300 and 360 
mm. of water is far higher than the pressure 
of 100 mm of water necessary to break through 
the sphincter of Oddi Occasional instances 
have been reported in which sufficient spasm 
of the sphincter of Oddi has been noted post- 
operative to produce symptoms and to require 
a pressure of 160 mm. of water to break 
through it In such instances the pain com- 
plained of IS similar or identical to that noted 
liefore operation Nitroglycerin (glyceryl 
trinitrate) relieves the pain produced by this 
spasm The rise in pressure within the com- 
mon duct from 0 t('> from 200 to 350 mm of 
water, as produced by the liypodcrmic injection 
of inorpliine, may at times lie associated with 
pain in the iipjier abdomen 'Phis pain and 
(hscointort are not unlike tlnit experienced by 
many patients with .supposed gall-bladder dis- 
ease Mtlioiigh It appe<irs th<it the paralysis 
of tlie sphiiKter ot Ockh as noted attcr cho- 
ice vste(toni\ Is usually ])ermanent, instances 
have been leported m which a spasm of the 
sphincter ot ( )(l(h was noted jx islojiei atively 
It IS appanmt that this si)<ism may l)e respon- 
sible for the jiatient’s svniptoins and failure to 
obtain reliet It is haiciv iiossilile that in many 
instances relief of s\ miitoms iollowing opera- 
tion IS dependent ujion .i ]).ual\sis of the 
sphinc'lei ot ( )d(li It apiiears that this group 
of patients who ha\e persistent svniptonis fol- 
lowing ciiolecw stec tom_\ and m whom spasm 
of the s])hi!Kter is demonstrable may be classi- 
fied as belonging to the group of patients with 
hiharv dyskinesia 

5 Metabolic disturbances in tlie biliary 
system It seems likely that most of the 
pathological metabolic findings are of impor- 
tance chiefly in relation to the ultimate pro- 
duction of stones or to the depositions of 
calcium in the wall of the gall-bladder The 
change in the bile-salt-cholesterol ratio in the 
etiology of cholesterol stones has been em- 
phasized 
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6. Cholesterosis. There is a growing dis- 
belief in the relationship between cholesterosis 
and symptoms of gall-bladder disease. Gall- 
stones will be found to accompany cholesterosis 
in from one-third to one-half of the occasions 
on which it is noted at the operating table. It 
is particularly noteworthy that excision of the 
gall-bladder in the presence of cholesterosis 
without stones is followed by poor results It 
is therefore doubtful if cholesterosis has any- 
thing to do with the production of manifesta- 
tions attributable to disease of the gall-bladder. 

It appears logical to assume that no 
single factor is responsible for cholecys- 
titis. Many factors, including acute and 
chronic infection of the gall-bladder, 
chemical inflammation, obstruction of the 
cystic duct, biliary dyskinesia, and per- 
haps others, are important in the patho- 
genesis of gall-bladder disease. 

Further evidence that pancreatic re- 
flux IS an etiological factor m gall-bladder 
disease is presented by J. A. Wolfer.^Q It 
has been suggested that obstruction of 
the cystic duct represents the primary 
cause of gall-bladder disease and that 
infection, when it does occur, is a sec- 
ondary phenomenon. In many instances, 
however, no obstruction can be found 
Judd suggested a possible chemical cause 
for disease of the gall-bladder in these 
cases. Wolfer, as a result of considerable 
e.xpenmentation on dogs, has been able 
to .show that pancreatic juice, when in- 
troduced into the gall-bladder, produces 
pathological changes in the wall of the 
gall-bladder, and the possibility that pan- 
creatic juice may enter the gall-bladder 
lias been demonstrated. India ink intro- 
duced into the terminal end of the com- 
mon duct of the dog was later recovered 
111 the gall-bladder Attention was also 
called to the anatomically proved com- 
mon pathway between the pancreatic and 
biliary tracts in 284 of 652 specimens 
examined by various investigators Also, 
recent cholangiographic studies have 


demonstrated a physiological common 
pathway between the 2 ducts. 

Any obstruction at the sphincter of 
Oddi, be it spastic or organic, will result 
eventually in the passage of pancreatic 
juice into the gall-bladder in those in- 
stances in which a common pathway is 
present. The agent which activates the 
pancreatic juice may be enterokinase 
(supposedly derived from the mucosa of 
the gall-bladder), a substance liberated 
by broken-down cells, or contaminated 
pancreatic juice. One-tenth normal so- 
dium bicarbonate solution (the concen- 
tration of alkalinity in pancreatic juice) 
may also produce a violent reaction in 
the mucous membrane. Whth the theory 
that the reflux of the pancreatic juice 
may be the cause of gall-bladder disease 
in mind, it is recommended that some 
widespread observations be carried out. 
They should include the following: (1) 
Repeated examinations of the drainage 
for amylase in all cases of gall-bladder and 
common-duct drainage; (2) cholangio- 
graphic studies to visualize the pancreatic 
duct m all cases of gall-bladder and com- 
mon-duct drainage; and (3) study of 
the possibility of early history which is 
suggestive of biliary dyskinesia in all 
cases of gall-bladder and duct disease 

Additional evidence of regurgitation of 
pancreatic juice into the gall-bladder is 
furnished by H Mehnen He describes 
4 different types of the opening of the 
common bile duct and the pancreatic duct 
into the intestine He had investigated 
449 cases and found a separate opening 
into an individual papilla m 19, a separate 
opening into a common papilla m ISI 
cases and a common opening with forma- 
tion of a diverticulum in 248 cases, while 
in 27 cases the pancreatic duct and the 
choledochus entered the duodenum about 
8 mm. away from the jiapilla of Vater 
without formation of a diverticulum 
Thus the anatomic relationships found 
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made it possible in 61.25 per cent of the 
cases for regurgitation of pancreatic 
juice into the gall-bladder in the cases of 
obstruction m the opening of the ducts 
into the intestine 

The author had established that among 
the 275 cases presenting the possibility 
of regurgitation of pancreatic secretion 
there were 35.3 per cent instances of 
gall-stones, while in 174 cases with sepa- 
rate openings the stones were found m 
only 14.4 per cent. The incidence of 
cholesterol - pigment - calcium stones in 
joint opening of the ducts as opposed to 
that of cases in which there was no possi- 
bility for back flow was as 4 * 1 and the 
incidence for pure cholesterol stones as 
7:1, while for pure pigment stones it 
was as 1 ’ 5. The author investigated 
200 cases with regard to the gall-bladder 
content The characteristic sediment in 
cases of joint opening of the large ducts 
consisted of cholesterol crystals, while 
that for the separate ()])enings were bili- 
rubin concrement The author inter- 
preted these oljservations by assuming 
that tlie regurgitation of the pancreatic 
juice into the gall-bladder leads to dim- 
inution of liihary ru ids and therefore to 
])reci])]tation of cholesterol, which in turn 
favors the formation of cholestcrol-jiig- 
ment-calcmin stones and jiarlicularK the 
hjrmation of jmre cholesterol stones 11ie 
fact that of tlie 29 cases of strawTerry 
gall-bladder 25 presented the possibility 
of regurgitation of ])ancreatic juice sitp- 
j)orts the concept of the distiirl)ance of 
the solubility of cholesterol through the 
regurgitation of pancreatic secretion. 

Carcinoma of the Gall-Bladder 

The incidence of carcinoma of the gall- 
bladder appears to vary considerably, and 
depends largely upon the source from 
which the statistics are drawn. Next to 
the immediate operative mortality follow- 
ing cholecystectomy for cholecystitis, the 


TABLE 4~-INCIDENCE OF CARCINOMA 
OF THE GALL-BLADDER IN 
CHOLELITHIASIS 


Author 

No of 

Cases of 
Cholelithiasis 

No. of Cases 
Associated With 
Carcinoma 

Incidence of 
Carcinoma 
(Per cent) 

Lentze . . 

557 

25 

43 

Heyd 

330 

13 

40 

Deaver and Bortz 

450 

13 

29 

Schroeder. . . . 

141 

20 

13.4 

Graham 

564 

48 

85 

Fawcett and Rippmann 

592 

48 

8.1 

Riedel . . 

300 

13 

4.3 

Slade 

17 

10 

59.0 

Candler ... 

315 

2 

0.6 

Judd and Gray 

Illinois Research Hos- 

[15,422 

' 312 

f 2.0 

I 

pital, Chicago 

206 

11 

5.4 


(Cole Surg , Gvnec & Obst ) 


death rate incident to carcinoma of the 
gall-bladder is probably of more signifi- 
cance from the standpoint of life insur- 
ance than any other disease afifectiiig the 
gall-bladder W H Cole-‘"^ points out 
that carcinoma of the gall-bladder is an 
extremely malignant tumor, the S-year 
survival rate including the o])erative as 
well as the nonoperatne cases l)eing con- 
sideral)ly less than 10 per cent The most 
important features of carcinoma of the 
gall-bladder, ])articularl\ in regard to life 
insurance, are related, therefore, to its 
incidence 

After a rather extensive stud}% Rolles- 
ton and McNee found that the incidence 
of carcinoma of the gall-bladder in chole- 
lithiasis varied betw’cen 4 and 15 per 
cent The figures given m Table 4 rep- 
resent those found in 11 consecutive re- 
ports encountered in a survey of the 
incidence of carcinoma of the gall-blad- 
der. The variation of incidence from 06 
to 13 4 per cent is so extreme that it 
would appear hopeless and inaccurate to 
attempt to arrive at an average figure 
from this group of reports When a per- 
centage is given, specifications should be 
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made as to the source of the cases 
studied, i. e., whether they were taken 
from autopsy or operative records, be- 
cause the incidence should be lower in a 
group of patients who are operated upon 
than in a group of autopsy cases since 
the patients in the latter group will be 
older. The low incidence of 2 per cent 
reported by Judd and Gray may in part 
be explained on this basis, since their 
figures are taken from operative cases. 
This is even lower than that of other 
reports dealing only with operative fig- 
ures. There may be an additional fac- 
tor of considerable importance, namely, 
the fact that jaundice and weakness 
develop insidiously without much pain 
in carcinoma of the gall-bladder and 
when the patients are seen by physicians 
they appear too ill to travel as far as the 
Rochester Clinic, which derives its pa- 
tients largely from out of town It 
scarcely appears possible to assume that 
the hereditary characteristics of cancer 
are strong enough to explain a high inci- 
dence of carcinoma of an organ in one 
locality and a low incidence in another, 
although there can he no doubt regard- 
ing the existence of “cancer families ” 
jiidd and (iray reported that of 312 cases 
of carcinoma of the gall-bladder and bile 
ducts, 32 per cent occurred in the ducts. 

The relationship of gall-stones to the 
development of carcinoma of the gall- 
bladder has long been known The 
incidence of stones in carcinoma of the 
gall-bladder varies between 69 (Stewart) 
and 100 per cent (Mentzer) An aver- 
age of 8 large senes revealed an inci- 
dence of 85 per cent 

Considering the data jiresented, it is 
obvious that the incidence of carcinoma 
of the gall-bladder in cholelithiasis is sig- 
nificant, and that the high incidence (85 
per cent) of stones in carcinoma of the 
gall-bladder is an important factor in its 
etiology Graham and others have called 


attention to the fact that cholecystectomy 
in the presence of cholelithiasis undoubt- 
edly saves the lives of many people who 
otherwise would die from carcinoma of 
the gall-bladder. It is true, however, as 
noted in Table 4, that the relationship 
of carcinoma of the gall-bladder to chole- 
lithiasis is extremely variable. Undoubt- 
edly the percentage would be much 
smaller if the survey were to include 
cases of cholelithiasis not confined to the 
hospital. Patients coming to operation 
for cholelithiasis would doubtlessly be 
older than the patients with cholelithiasis 
not confined to a hospital Likewise, 
persons with cholelithiasis coming to 
autopsy would be still older In other 
words, the danger of development of 
carcinoma of the gall-bladder would m 
a general way increase with age and the 
length of time during which the indi- 
vidual has had the stones. 

Investigations as to the typical features 
of cancer of the lower end of the common 
duct are becoming of increasing impor- 
tance, and 111 recent years attempts at 
surgical removal of the cancer have been 
made with considerable success. The re- 
port of J. C Dick,-® comprising 13 cases, 
gives the main characteristics of carci- 
noma 111 this situation, and at the same 
tune shows how hopeful the field is for 
the surgeon 

All analysis of 4239 consecutive autop- 
sies performed in the Glasgow Royal 
rnfinnarv shows that cancer of the gall- 
bladder had occurred 20 times, cancer of 
the biliary tract 18 times, and cancer of 
the ampulla of Vater, 6 times Altogether, 
these cases represented by 1 per cent of 
all the autopsies, yet the 18 cases of car- 
cinoma of the bile ducts in 4239 autop- 
sies (0 42 per cent) showed that cancer 
m these passages is not so rare as is 
generally believed Interesting facts were 
shown by an analysis of the numbers of 
cases with gall-stones , 18 of 20 cancers 
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of the gall-bladder presented calculi, 
whereas only 2 of the 18 cancers of the 
bile ducts were associated with stones in 
the gall-bladder or bile ducts. The sex 
incidence also differed greatly in carci- 
nomas of these situations. There were 
more than twice as many cases of cancer 
of the gall-bladder in women as in men, 
whereas bile-duct cancer occurred only 
slightly more often in men than in women 
In the majority of patients, the condition 
made its appearance between the ages of 
SO and 69 years 

The majority of the author’s cases of 
cancer of the lower end of the common 
bile duct presented a similar macroscop- 
ical picture. The tumor was situated 
within the lower 2 cm of the duct Above 
the growth there was marked dilatation 
and sacculation, with deep bile staining 
of the wall of the duct The dilatation 
extended back into the hepatic ducts and 
the small bile ducts within the liver In a 
few instances, sup]uirative cholangitis 
was superadded The cystic duct and the 
gall-bladder were also dilated At the 
lower end of the coininon bile duct, the 
tumor caused stenosis amounting to al- 
most complete obstruction The tumor 
was usually ver} small in extent and 
might easily have lieen mistaken for cica- 
tricial contraction after ulceration, fol- 
lowing the passage of a gall-stone l.ocal 
extension and secondary growths in this 
tyj)C of cancer were unusual— a fact that 
has attracted the attention of others and 
has ])roved to be one of the chief indica- 
tions for the attempt at surgical removal 
when this condition is suspected Histo- 
logically, most of these tumors were 
adenocarcinomas. 

Mortality in Gall-bladder Disease 

W H. Cole^^ states that the mortal- 
ity following operations for gall-bladder 
disease in various clinics is extremely 
variable, partially because of coincidence 


alone, but especially because of the type 
of patients from which the figures are 
drawn. In other words, did the patients 
have uncomplicated cholecystectomies or 
did complicating lesions, such as sup- 
purative cholangitis and inoperable carci- 
noma of the gall-bladder, accompany the 
gall-bladder disease? The analysis of a 
senes reported by Heyd illustrates this 
point decisively, insofar as the mortality 
of 557 operations on the biliary tract 
(with various complications) was 7.0 
per cent, but only 3.3 per cent in 500 
noncomplicated cholecystectomies. Heyd 
noted further that the mortality of all 
types of gall-bladder disease in 417 pri- 
vate cases was only 4 8 per cent, but in 
140 charity patients it was 13.5 per cent. 
The mortality in choledochostomy for 
stones in the common duct wall naturally 
be higher than the mortality of uncom- 
plicated cholecystectomy, as is illustrated 
by the figure of 8 7 per cent reported by 
[riiason and Kvh and 12 per cent by 
Afathew^'s. jVfter reviewing the results of 
A7irious surgeons, Cole estimates the mor- 
tality m common-duct surgery through- 
out the LJnited .States not to be much 
lower than 10 ]>er cent As stated pre- 
viously in survey of numerous reports 
m the literature, Heiier found a mor- 
t<ilil\ of 8 ])er cent m 1066 cases of 
acute cholecystitis, while in 502 cases of 
gangrene with jierfonition of the gall- 
hlidder there v\<is <i moit.ihty of 46 
])er cent In his survey of 36,623 ojier- 
atioiis for g<ill-bladder <uul hiliary-duct 
disease, he found an average mortality 
of 6 6 ])er cent. This probably represents 
a fairly accunitc estimation of mortality 
when all types of patients and operations 
are considered 

From the above data it can readily be 
discerned that the mortality following 
gall-bladder operations vanes consider- 
ably and depends upon numerous factors, 
one of the most important of which is the 
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operability of the patient. Cholecystec- 
tomy for gall-bladder disease in the ab- 
sence of complications, in the author’s 
experience, is not associated with a mor- 
tality greater than 1 or 2 per cent. On 
the other hand, in elderly patients with 
myocardial or renal damage, the ex- 
pected mortality may be as high as 25 
per cent. The age of the patient is no 
doubt an important factor in mortality. 
For example, Goldish and Gillespie noted 
that in a series studied by them the aver- 
age age of patients dying following gall- 
bladder operations was lO%o years more 
than the average age of the patients who 
survived the operation Obviously, chole- 
cystectomy should not be performed 
promiscuously on patients who are poor 
risks, but not infrequently symptoms are 
so severe as to demand an operative 
procedure of some type In this group 
of patients cholecystostomy will be much 
safer than cholecystectomy and may af- 
ford relief for the few years of life 
remaining. Although the mortality fol- 
lowing cholecystostomy, as practiced dur- 
ing recent years (14 per cent in a recent 
senes reported by Heyd), is even higher 
than that following cholecystectomy, the 
explanation can readily be found in the 
fact that cholecystostomy now is being 
performed only on the patients who are 
seriously ill Fven simple procedures 
will be .issociated with a hij>h mortality. 

Obviously, if extreme care is exercised 
in estimating the operability, choosing 
the right time for operation, treating pa- 
tients preoperatively, and performing the 
type of operation most suitable for the 
patient, the mortality will be low’ered. 
For example, over a 3-year period Gra- 
ham was able to reduce his mortality in 
cholecystectomies from 6 0 per cent to 
04 per cent by utilizing the precautions 
mentioned above and paying particular 
attention to the liver-function test as a 
means of computation of operability. 


For some unexplainable reason, women 
tolerate gall-bladder operations much 
better than men. Almost invariably, in 
a large series, the operative mortality 
will be from 2 to 3 per cent higher in 
men than women. The mortality is usu- 
ally higher in negroes than in white 
people. In a series studied by Boyce 
and associates, it was found that the 
incidence of gall-bladder disease in ne- 
groes was only one-fifth as great as that 
in white patients, but the mortality was 
higher, being 13 6 per cent ; this was 
approximately 5 per cent higher than the 
mortality in the white patients of their 
series. 

As intimated previously in this report, 
the question has been raised by many 
authorities as to whether the life expec- 
tancy in a patient whose gall-bladder has 
been removed is not shortened This 
question has been answered at least to 
some extent by Dublin and associates 
m their analysis of a group of people 
insured in the Metropolitan Life Insur- 
ance Company In the group who had 
drainage of the gall-bladder (cholecyst- 
ostomy) the actual death rate was 155.7 
per cent of the expected rate. The group 
which had drainage of the gall-bladder 
for stones had a still higher death rate, 
namely, 214 9 per cent. In the group 
which was treated medically the death 
rate was 115.1 per cent of that ex- 
pected The lowest death rate, 95 9 per 
cent of the expected rate, occurred in 
the group of patients who had had the 
gall-bladder removed Although the life 
span in this group of people having had 
cholecystectomy was greater than that 
for the average individual, the difference 
was so slight that factors, such as co- 
incidence, might explain the observation 
In consideration of all the groups stud- 
ied, the death rate was higher among the 
men than among the women. An analy- 
sis of the cause of death m the group in 
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which the death rate was excessive, re- 
vealed the remarkable fact that death was 
due, for the most part, to malignant or 
nonmalignant diseases of the digestive 
tract. This is difficult to explain unless 
erroneous diagnosis and complications 
of gall-bladder disease could be consid- 
ered factors. 

An analysis of the causes of death 
reveals the fact that the factors respon- 
sible for death are innumerable, but 
more important is the lamentable fact 
that peritonitis is the most frequent cause 
of death. Probably the most extensive 
study made is that reported by Stanton 
who analyzed 500 deaths following gall- 
bladder operations The percentage of 
deaths caused by peritonitis approaches 
quite closely that reported by Colp and 
Ginsburg. In each series the percentage 
of deaths attributed to pneumonia is 
approximately 10 per cent. 

In a much smaller series, Heyd noted 
that api)roximateIy 20 per cent of the 
deaths were attributed to hepatic insufifi- 
ciency. Although only 3 8 jier cent of 
the cases studied Iiy Stanton resulted in 
death due to hepatic insufficieiic} , il 
would apjiear that the major factor in 
many other groups, such as ‘k'holetnia/' 
“cholemia with hemorrhage,'’ “high tem- 
perature,” “la'iial failure,” and jierliaps 
otliers, ma\ be attributable to hepatic 
msufricienc} 

Contrar} to what might lie expected, 
the incidence of evisceration as a cMuse 
of death w^as surprising]}' low, being 0 2 
per cent m one series and 3 1 per cent 
m the other Maes and his associates 
liave called attention to the fact that the 
high incidence of death in patients who 
have sufiferecl evisceration is not attrili- 
utable directly to the evisceration itself. 
In other words, post-mortem and clinical 
studies show quite clearly that death 
would have occurred anyway in the great 
majority of cases. 


Cholecystectomy 

A more or less routine procedure for 
cholecystectomy by downward dissection 
is advocated by T. L. Hawkins.^i He 
states that this procedure may be slower 
and, if the cystic artery is not previously 
clamped, more bloody; but he feels that 
these objections are negligible if such 
a procedure will lessen the number of 
inadvertent injuries to the common and 
hepatic ducts. After the abdomen is 
opened and the gall-bladder is brought 
into the field, the liver may be manually 
rotated or the falciform ligament clamped 
and used as a retractor to tip the under- 
surface of the liver to a more unob- 
structed view The fundus of the gall- 
bladder is gras]:)ed with rubber-covered 
f()rce})s and traction is applied upward 
An elliptical incision is made about the 
grasiimg forceps through the peritoneal 
covering of the gall-bladder With small 
forceps the ])eritoneum is grasped and 
held by an assistant The initial incision 
IS continued down the inferior surface 
of the gall-hladder and on to the cystic 
duct lUunt dissection with small forceps 
IS contnined to frec^ the gall-bladder from 
the h\cr, and an} troublesome bleeding 
points are cut and clamped ( lauze dis- 
section Is not used c'lt an}^ time As the 
dissection proc'eeds dowmward, another 
rubl)er-co\ ert‘d forceps may grasp the 
gall-bladder lower to Iinng tlie cystic 
duct more directly in the ojierative field 
The cwstic artery should be ligated sepa- 
i\itc‘]} and ioi as long as possilile so that 
Its ligated end nia} lie finally closed over 
with peritoneum. 

When the junction of the cystic duct 
with the common duct is dear and dis- 
tinct the cystic duct is doubly c]am])ed, 
severed with a cautery and doubly ligated 
with chromic ligature Stones may be 
palpated or the common duct explored 
at this time, a complete change of ab- 
dominal moist packs being inserted as a 
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quarantine. If there is no jaundice pres- 
ent, the common duct is of normal size, 
no stones are palpable and aspiration 
reveals clear light colored bile, further 
exploration is not necessary. The peri- 
toneal flap resected from the gall-bladder 
and cystic duct is sutured continuously 
over the stump of the duct and the li- 
gated cystic artery along the bed of the 
liver, so that complete peritonealization 
of the gall-bladder area is obtained. 
The abdomen in the absence of common- 
duct drainage is closed without drainage, 
the only exception being when the gall- 
bladder has been torn inadvertently. 

In draining the common duct there 
are several pitfalls to be avoided; the 
incision in the duct need not be larger 
than to permit the insertion of a folded 
T drain or the removal of stones. Metic- 
ulous attention should be given to the 
condition of the rubber T tube. It should 
be thoroughly tested and inspected before 
insertion to ascertain that the rubber is 
vital and that no leaks are present. 

Morbidity Following Cholecystec- 
tomy^ — A study of the end results ob- 
tained in 264 patients (available from 
a series of 504) who had undergone 
cholecystectomy is outlined by E. L 
hdiason and J P. North It was found 
that cholecystectomy gave relief in 94 
per cent of the patients whose cases were 
followed up The failures were dis- 
cussed in 4 groups 

In the first grou]) there were 8 pa- 
tients in whom an incorrect diagnosis 
of gall-bladder disease had been made 
preoperatively Although these ca.ses had 
been studied very carefully, cholecystec- 
tomy was believed to be indicated None 
of the patients was benefited because the 
principal lesion was outside of the gall- 
bladder, although several were found to 
have calculi and pericholecystic adhe- 
sions One of the patients in this group, 
after 2 years, developed a huge carci- 


noma of the greater curvature of the 
stomach ; another had pylorospasms ; a 
third patient had acute serositis of the 
hepatic capsule and adjoining peritoneum 
with filmy adhesions, as the result of a 
gonococcal infection originating in the 
pelvis. A brief abstract of the 8 failures 
is presented 

Eight patients were placed in a group 
classified as having had incomplete diag- 
nosis. These patients had definite cho- 
lecystic disease which was verified at 
operation, but, in addition, other pa- 
thology was found to be responsible for 
their symptoms None of the unsatis- 
factory results in this group was due to 
undiscovered stones in the duct, despite 
the fact that only 18 per cent of the 
total number of operations for inflam- 
matory disease included exploration of 
the common duct The failures in this 
group w^ere due to the fact that the pa- 
tient’s suggestive symptoms were thought 
attributable to the gall-bladder, when in 
reality the gall-stones w^ere silent and 
not the chief source of the discomfort. 

Fifteen per cent of the cholecystec- 
tomies were performed for chronic, non- 
calculous cholecystitis. 

There was a third group of 5 patients 
who w'ere not relieved of their symptoms 
until from 6 to 16 months after chol- 
ecystectomy Iiad lieen performed The 
authors concluded that probably relief 
was not obtained in these cases until the 
ducts had had an opportunity to dilate 
and, perhaps, assume the function of 
the absent gall-bladder 

There was a fourth group of so-called 
extraneous complications which were not 
biliary m origin and which gave residual 
difficulty after operation These were 
listed as right-sided ureteral colic; ulcer- 
ative colitis with epigastric pain; pul- 
monary and intestinal tuberculosis with 
dyspepsia; tabes dorsalis with epigastric 
pain; subacromial bursitis of the right 
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shoulder ; hyperthyroidism ; and myocar- 
dial disease with fibrillation. The latter 

2 were present both before and after 
gall-bladder operation 

This follow-up study did not include 
any of the patients who had had chol- 
ecystostomy. 

The late results of the cholecystectomy 
in a follow-up study of 400 patients 
operated on at the Medical Institute of 
Odessa, according to A. G Sosnovskiy^^ 
revealed a complete clinical recovery in 
82 per cent, improvement in 12 per cent 
and failure to improve in 5.5 per cent. 
Recurrent manifestations were present 
in 4.2 per cent after operations for un- 
complicated cholecystitis, in 18 per cent 
after operations for cholecystitis with 
comjilications of medium severity and in 
34 per cent after operations for chol- 
ecystitis associated with severe compli- 
cations Recurrence of pain was present 
in 25 5 per cent of all cases In 8 per 
cent there was pain which lasted for 
from IYj to 5 months and was followed 
liy a complete clinical recovery, in 12 
per cent the jiain recurred for a period 
of from to 3 \ears and was follow e<l 
by considerable improvement, while in 
5 5 per cent pain was present for from 

3 to 11 years and there was no im|)rove- 
ment m the clinical condition of the 
jiatient. The author concludes that an 
earl) and timely operation when the in- 
flammatory process is localized in the 
gall-bladder and docs not involve the 
adjacent viscera is essential to tlie ob- 
taining of satisfactory late results 

Cholecystectomy is the operation of 
choice in cholecystitis It results m a 
small mortality rate and is rarely fol- 
lowed by a recurrence. Choledochotomy 
with drainage of the hepatic or the com- 
mon-bile duct is indicated in obstruction 
of the bile passages complicated by chol- 
angitis, hepatitis or pancreatitis. Drain- 
age of the duct may be omitted on the 


removal of the obstruction, in the ab- 
sence of complications and with a patent 
papilla of Vater. Cholangitis, hepatitis 
and pancreatitis were the more frequent 
causes of recurrence. In the majority of 
the cases these causes were associated 
with one another. Among the less fre- 
quent conditions the author lists stones 
overlooked at the time of operation, 
strictures and obliteration of the deep 
biliary ducts, dyskinetic disturbance, the 
treatment of which is essentially conser- 
vative. 

Because of multiplicity of factors the 
exact cause of a recurrence cannot be 
easily ascertained in most cases. Aspira- 
tion of duodenal contents, mineral 
waters, physical therapy, mud baths, 
a dietetic regimen, nupercaine hy- 
drochloride blockade after Speranskiy, 
infiltration of Head’s zones, and psy- 
chotherapy are the therapeutic measures 
first to be tried in the treatment of re- 
curring manifestations 

A secondary operation is indicated 
when conservative measures fail and 
when indications of a stone in the chol- 
edochus, of a stricture of a duct or of 
ailhcsions iii the vicinih of the gastric 
antrum or the duodenum arc present. 
The author concludes that tlie problem 
of prevention of recurrences after chol- 
ecystectomy deiieiids on unanamilv be- 
tween surgeons and internists as to op- 
erative indications. Only an early and 
timely operation is captible of further 
reducing the mortality rate and the in- 
cidence of failures 

The Common Bile Duct 

According to prevailing opinion, the 
function of the gall-bladder is to collect 
and concentrate bile, while the common 
duct is considered as a simple canal 
through which the bile flows toward the 
duodenum. However, Olvera A Ace- 
vedo^^ states that recent investigations 
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have shown that the common duct has 
the power of dilating or concentrating 
the bile and thus regulating the intra- 
canalicular pressure. Of course, the 
sphincter of Oddi plays a great role in 
this regulatory mechanism. The common 
duct may be considered as a provisional 
warehouse for the bile, with a normal 
capacity of from 10 to 15 cc. 

A dilatation of the common duct may 
occur in the course of an acute cholecysti- 
tis or as a result of visceromotor reflexes 
for which a duodenitis, periduodenitis, 
chronic pancreatitis, or carcinoma of the 
pancreas may be responsible. Finally, a 
dilatation of the common duct not infre- 
quently develops after a cholecystectomy. 

The prognosis and therapy of a dilata- 
tion of the common duct depend on its 
causative factors. 

Surgical Treatment of Common Duct 
Stones 

G H Gopher^ ^ points out that the 
absence of pain in the presence of jaun- 
dice does not rule out the possibility 
of a stone m the common duct, as many 
[lalients with this condition ha\e abso- 
lutely no pain during their illness 

It is safer not to operate on a patient 
while the icterus index ns rising, but 
to wait until the index maintains a con- 
stant level or is falling The bleeding and 
clotting times of all patients with jaun- 
dice should be ascertained before opera- 
tion. Patients with severe jaundice arc 
very apt to bleed postoperatively in 
spite of normal bleeding and clotting 
times Blood transfusions and glu- 
cose solution administered intravenously 
should be given prenperativel}" Donors 
should be available during the operation 
and postoperatively in case additional 
tran.sfusions are needed. 

To palpate the common duct the au- 
thor goes to the left side of the operating 
table. 


In general, the indications for explora- 
tion of the common duct are : ( 1 ) A his- 
tory of jaundice, chills, and fever; (2) 
a thickening and enlargement of the 
common duct, (3) thickening of the gall- 
bladder, and especially an associated 
thickening of the head of the pancreas, 
(4) the presence of many small stones 
in the gall-bladder and cystic duct, (5) 
the inability of the surgeon to determine 
whether obstructive jaundice is intra- 
hepatic or extrahepatic in location, and 
finally, (6) the presence of definitely 
palpable stones in the common duct. 

The duct is identified by aspiration 
with a fine needle. After exploration and 
removal of the stones from the common 
duct, the duct is irrigated with saline 
solution to wash out sand or small 
stones. The papilla of Vater is dilated me- 
chanically The common duct is drained 
by a catheter introduced toward the he- 
patic ducts The author does not consider 
it necessary to gradually decompress the 
biliary system after relieving complete 
obstruction of the common duct. 

The gall-bladder is not removed until 
after the surgery of the common duct 
is completed. The common duct catheter 
and a rubber dam dram are brought to 
tlie surface through a stab wound. The 
dram is removed m 4 days The catheter 
in tlie common duct is usually removed 
111 from 10 to 15 days except when there 
IS pus in the drainage or if deep jaundice 
w'as present preoperatively. 

If cholangiography is desired a 48 
per cent solution of hippuran is preferred 
to heavy opaque oils for contrast mate- 
rial, as it is less likely to obscure small 
stones. 

L. Gidro^® does not consider it neces- 
sary to open the choledochus in all cases 
of lithiasis of the gall-bladder, but he is 
in favor of careful examination and fre- 
quent exploration by the sound. He 
recommends exploration by the sound 
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(1) if there are clinical symptoms of 
occlusion (icterus in the absence of oc- 
clusion), (2) if calculi can be palpated 
in the principal biliary passages, (3) if 
the choledochus is larger than ordinary, 
(4) if the choledochus or its surround- 
ings show signs of inflammation, (5) if 
the cystic duct is so large that passage 
of the calculus into the choledochus is 
possible, (6) in cases of acute inflamma- 
tion of the gall-bladder and (7) if the 
patient had icterus before he had pains. 
If the principal biliary passages are not 
detectable, it must be assumed that there 
are calculi in the choledochus In the 
latter case the author recommends retro- 
grade exploration, that is, by way of the 
duodenum He does not open the chol- 
edochus during exploration but if pos- 
sible enters the choledochus by way of 
the cystic duct. The result of the ex- 
ploration of the choledochus determines 
the further surgical procedure 

In case of negative results, after the 
cystic duct IS cut, it is ligated or sutured 
and, unless the bile is not infected, chole- 
cystectomy IS ])erf()rnied If calculi are 
found, it IS not hy choledoeliotomy hut 
throiigli tlu‘ cystic duct with forcc*i)s and 
cure! that the author removes tlie mobile 
bilhtn' cmIcuIi, most of which do not 
exceed the size of <i hazelnut If the 
cystic duct is Lirge enough, the} cmii 
he m<ide to glide out. The author em- 
ploys this jirocedure more and more 
frec|uently During 1036-1937 he used 
it m 55 ])er cent of the c<ises of lilhiasis 
of the choledochus He used explora- 
tiou by the cystic duct in 38 cMses, and 
in 20 of these cases 1 or several chole- 
dochal calculi could be removed The 
advantages of exploration and of lithec- 
tomy by way of the cystic duct consists 
on the one hand m making choledochot- 
oniy avoidable and on the other hand in 
being a more aseptic and a shorter oper- 
ation than is choledochotoniy. 


That lithectoniy by way of the cystic 
duct is not dangerous, the author dem- 
onstrates by citing the mortality rates of 
different operations : ( 1 ) Choledochot- 
omy with drainage of the choledochus 
caused 6 deaths in 32 cases (mortality 
18 75 per cent). (2) Choledoeliotomy 
with primary suture of the choledochus 
(choledochorrhaphy) caused 4 deaths in 
22 cases (18 per cent). (3) Exploration 
and lithectomy by way of the cystic duct 
(transcystic lithectomy) did not cause a 
single death in 38 cases. The author per- 
forms supraduodenal choledochotoniy if 
exploration or lithectoniy by the cystic 
duct is not possible and calculi are found 
in the hepatic canals He chooses retro- 
duodenal choledoeliotomy if a calculus 
IS found m the lower part of the cliole- 
doclitis or at the duodenal papilla He 
resorts to traiisduodenal or intraduode- 
nal choledoeliotomy if, because of adhe- 
sions and cicatrices, tlie choledochous 
cannot be found h} other means He 
drains the choledochus on)} in (lie follow- 
ing Ctises If before or <il the time of 
the opcr.ition there exists septic fever; if 
the bile contains nuuli pus, if functional 
examination of the li\er iiicheates grave 
parenehMiial altei ations, and finally if 
a])art from the ])resenee of elioledochal 
calculi acute inilanini<itioii of the gall- 
hladder exists 

Detour Operations in Occlusion of 
the Biliary Tract 

Detour operations on the biliary pas- 
sages are necessar} in cases in which 
c()m])Iete occlusion of the hiharv tract has 
resulted fioni ])athologieal dianges and 
cannot he corrected The cause of such 
biliary-tract occlusions may vary and 
may be due to congenital atresia of the 
biliary passages, valve formation in the 
common bile duct wnth the formation of 
the so-called idiopathic choledochus cyst, 
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stenosis of the biliary passages as a result 
of inflammatory or traumatic changes or 
compression of the biliary passages from 
without by metastatic or tuberculous 
glands, or indurative processes in the 
head of the pancreas. W. Wagner^ 
states that in these disease conditions, 
detour operations have stood the test of 
time. In recent years an attempt at ex- 
tension of the indications for these opera- 
tions has even been made, inasmuch as 
they have been recommended for multi- 
ple calculus formations in the biliary 
passages and in the presence of cholan- 
gitis However, these latter indications 
are not generally recognized as yet. Up 
to the present time there are relatively 
few reports on the results of such detour 
operations. 

The author made a follow-up study of 
36 such operations which included 26 
cases of cholecystogastrostomy, 8 cases 
of cholecystoduodenostomy, 1 case of 
choledochoduodenostomy, and 1 case of 
choledochogastrostomy. In 14 of the 26 
cases of the first group, a carcinoma of 
the head of the pancreas was present; 
in 5, a carcinoma of the papilla and com- 
mon bile duct, and in 1, glandular metas- 
tase.s from a carcinoma of the tonsil The 
remaining 6 cases were caused by benign 
comjircssions and stenoses Three of the 
8 cases in the second grou]) were caused 
by a carcinoma of the head of the pan- 
creas, of the common bile duct, and of 
the pa])illa, and the remaining 5 by be- 
nign coinjiressions and stenoses The 
third and fourth groups presented a 
carcinoma of the head of the pancreas as 
the cause. 

According to the reports in the litera- 
ture, which are concerned mainly with 
choleduodenostomy, this method must be 
considered as the most useful and it is 
given preference by a number of investi- 
gators. The immediate results are very 


good and the ultimate results are satis- 
factory also, even though, as is self- 
understood, they depend upon the basic 
disease, which is decisive for the subse- 
quent duration of life. According to 
Heller and to Bernhard, the results of 
cholecystoduodenostomy and cholecysto- 
gastrostomy do not vary essentially, so 
that both of these procedures should be 



Fig 13 — The manometric equipment used 
in determining the pressure within the com- 
mon duct. (Best, Hicken and Finlay son 
Ann Surg ) 

considered of equal value, an observation 
which the author believes he can confirm 
on the basis of his own little material 
There is no uniformity of opinion in the 
literature on the question of the occur- 
rence of cholangitis Tlie only certainty 
IS that the development of cholangitis 
occurs more often following an anas- 
tomosis between the hepatic duct and the 
gastrointestinal canal than with the use 
of the lower biliary tract and the gall- 
bladder From the reports in the litera- 
ture and according to the author’s own 
investigations, the conclusion that the 
detour operations in occlusion of the 
biliary tract give good results both imme- 
diately and for a prolonged time is justi- 
fied. With this method, both the pains 


718 


SURGERY 


and symptoms of the patient, as well as 
the cholemia, may be overcome and a 
considerable prolongation of life, even 
in the presence of a malignant basis dis- 
ease, may be achieved. The patient re- 
covers his enjoyment of life and in a pro- 
portion of cases again becomes able to 
work. Consequently, the use of such 
detour operations can be recommended 


patient to relieve such an obstruction, 
but during the last 18 months, R. R. 
Best, et have been carrying out 

studies on the cholangiographic dem- 
onstration of such obstructing agents 
and a nonoperative method of removing 
them. 

Fundamentally, the method they have 
used consists in increasing the pressure 
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Fip 14 — ( 1) Tn thiN nist.uuu tlu bili.nv iistula wrnikl not close and a chulangiogram re- 
.1 (Utect at tlit lowct end ol tlu toniiiion duct (B) \ttci the described treatment, 

n<i f(ueign hodv u<is \ isihlt on tlu ilittk-up c liolaniL'io^i am and the fistubi closed in d days 
(Best, ITicken and Fm]a\son Ann Sing) 


as hong successful in c.iscs of complete 
occlusion of the bihary tract that can be 
relieved in no other way 

Effect of Dehydrocholic Acid Upon 
Biliary Pressure 

Following cholecystectomy in some in- 
stances, symptoms develop which are 
referable to partial obstruction of the 
common duct, either by a calculus over- 
looked at the time of operation or by a 
mucous plug, blood clot, or inspissated 
bile. In the past it has been necessary 
on many occasions to re-operate upon the 


behind tlie foreign body .ind rel.ixing 
tlie sjihmctcr area m front of it, thereby 
jicrmitting the obj'ect to pass out of the 
duct and into the duodenum, unless it 
IS a stone of too large a caliber. There 
are 2 methods of increasing the pressure 
behind the obstructing agent One de- 
pends upon the presence of a T-tube or 
catheter in the common duct and con- 
sists in irrigating the duct with sterile 
normal saline or other solutions, using 
a syringe to increase the pressure The 
other method depends upon an increased 
flow of bile at an increased pressure in 
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response to a choleretic drug such as 
debydrocholic acid. 

The latter method has the distinct 
advantage that a fistula or drainage tube 
is not necessary, and it may, therefore, 
not only be applied as a therapeutic 
measure in all cases postoperatively, but 
may be used as an added step in the 
routine nonoperative management of 
gall-bladder disease. By employing de- 


inspissated bile not infrequently inhibit 
the free flow of bile in the common duct 
and that even blood clots may be the 
source of obstruction. If these remain 
within the common duct, biliary symp- 
toms persist or are aggravated and thus 
account for many of the poor results 
following cholecystectomies. 

In the past, operative intervention was 
necessary or the patient’s distress con- 
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Fip: IS — (A) lN)st()i)eiati\e cholangiogram re\ealed a stone remaining in the lower end of 
tilt common duct (B) After several courses of treatment, cholangiogram shows that the stone 
has lieen dislodged from the common duct (Best, Hicken and Finlayson Ann Surg ) 


hydrocholic acid, the pressure may be 
exerted more or less continuously over 
cl given period and at any momentary 
relaxation of the sphincter, autonomi- 
cally, or through the use of drugs, the 
foreign body nicay escape from the duct 
Clinical Application — As stated in 
the introductory paragraph of this arti- 
cle, the authors’ experience with cholan- 
giography have definitely proved to them 
that stones are not infrequently left 
within the common duct or are waslied 
down from the liver into the common 
duct later ; that plugs of mucus or 


tmued, unless nature expelled the foreign 
body from the duct If the patient has 
a persistent biliary fistula or if a T-tube 
or catheter has been placed in the com- 
mon duct, a definite picture of the ob- 
struction may be obtained by injecting 
10 to 25 cc of a .sterile contrast medium, 
such as a 48 per cent solution of hip- 
puran, into the tract or tube. 

In most cases, the authors have been 
able to dislodge these foreign bodies by 
the following method, unless the ob- 
structing agent was an exceedingly large 
stone. The pressure within the duct is 
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increased by giving 3 or 4 tablets of 
decholin (3% grains — 0.25 Gm.) or 
procholon 4 times a day for 3 days. On 
the first day, %oo grain (0.65 mg.) 
nitroglycerin is dissolved under the 
tongue 3 times during the day, to relax 
the lower end of the common duct and 
permit the increased bile flow and pres- 
sure to flush out the duct. On the second 
day, atropine, Moo to Moo grain (0.65 
to 0,45 mg ) , is given by mouth or hypo- 
dermically 3 times. On the third day, the 
nitroglycerin is repeated. Each morning 
before breakfast, during this 3 -day regi- 
men, the patient is given 1 to 2 drams 
(4 to 8 Gm ) of magnesium sulfate in 
water and preceding the evening meal 
and at bedtime, 1 ounce (30 cc ) of pure 
cream or olive oily which also aids in 
relaxing the sphincter area at the lower 
end of the common duct. 

During any momentary relaxation of 
the sphincter area afforded by these 
drugs, the incre<ised intraductal pressure 
may force or flush the foreign body out 
of the common duct If a T-tube is jires- 
ent or a biluiry fistula exists, the com- 
nion-duct is irng<ite(l each (Liy witli 
sterile, warm noimal s<ilme solution fol- 
lowed by sterile, warm olive oil or 
warm iodized oily sucli as lipiodol or 
lipiodine. The authors now keej) the 
tube clamped or the fistulous tr<ut jMcked 
for 2 to 3 hours following e<ich <i(lmm- 
istration of the nitroglycerin or atropine 
During the night, one niav or may not 
keep the T-tube ckimped, dc] lending 
somewhat upon the degree of obstruc- 
tion and the amount of pain ensuing 
This regimen is now used in all gall- 
bladder cases postoperatively, and since 
common duct pathology is so common 
and possibly is the cause of distress m 
many cases of nonoperative biliary tract 
disease, it is also used in the medical 
management of this condition. The 
authors have also proved that intrahepa- 


tic duct stones may be washed down 
from the liver by this method. Jaundice 
with complete obstruction of the com- 
mon duct definitely contraindicates this 
method of treatment. 


INTESTINES 

Intestinal Obstruction 

Incidence — ^Acute ileus occupied, ac- 
cording to S. S. Yudin, the fifth place 
among the acute abdominal infections 
treated at the Sklifasovsky Emergency 
Hospital. Thus during the period from 
1928 to 1938 there were treated 6000 
cases of acute appendicitis, 3500 of extra- 
uterine pregnancies, 1400 perforations of 
the gastroduodenal ulceration, 1500 of 
incarcerated hernia and 700 of acute in- 
testinal obstruction While the mortality 
rate was markedly lowered during this 
period for the first 4 forms of acute con- 
ditions walhin the abdomen, that of acute 
ileus still ])resented <i mortality of 35 per 
cent as compared with the former figure 
of 50 ])er cent Hie author emphasizes 
the diagnostic significance of the diminu- 
tion of chlorides, while pointing out that 
its thcr<i])eutic \ .duc is somewhat limited. 
The postopeniti VC jirognosta value of the 
chloride ciiiwc is (jinte definite Cases in 
which the chlorides continue to fall de- 
s])ite all measures m\«irMl)ly <ire fatal. 
If, however, the chlorides increase as the 
result of intiMv enoiis and siibeutineous 
introduction of s<dt solution, the chances 
for recovery in the gravest c<ises <ire 
much im]) roved. 

All the author’s patients received 2 
quarts (2000 cc.) of physiologic solution 
of sodium chloride before the operation 
and the same <imount immediately after 
An additional 3 or 4 quarts (liters) are 
administered during the first 24 hours 
by means of the intravenous drip. The 
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author advocates blood transfusion o£ 
from 20 to 25 ounces (600 to 750 cc.) 
before the operation in order to combat 
shock, and another of similar amount 
after the operation in order to dimmish 
the postoperative shock and to neutralize 
toxemia. 

Etiology* — Traumatic injury involv- 
ing the abdomen directly, especially with 
injury to intra - abdominal organs or 
hemorrhage, may produce intestinal pa- 
ralysis. K Lehmann^^ slates that it is 
more difficult, however, to explain how 
extra-abdominal traumatic injury which 
IS limited to the back, chest or pelvis 
can give rise to typical ileus. Some cases 
of serious paralytic ileus in traumatic 
injury to the back, including 1 with fatal 
outcome, gave rise to the studies here 
presented In order to get some idea of 
the frequency of this traumatic form of 
ileus, the author investigated a material 
of 497 cases of extra-abdominal trau- 
matic injuries limited to the region of 
the back, chest, pelvis and kidney. In 
this number 11 were found to be asso- 
ciated with more or less pronounced 
])ar<ilylic ileus One case terminated in 
death ( )n the basis of the post-mortem 
observations in this case, of the localiza- 
tion of the traum<i m other c<ises and of 
experimental studies, the author suggests 
that the intestinal ])ar<ilysis is due to an 
inhibiting fiction on the intestinal mus- 
culature This effect is exerted by the 
sympathetic, winch in turn is impaired 
by the formation of a hematoma In 8 
of the 1 1 re])ortcd cases the hematoma 
was localized m the region of the 
splanchnic nerves, more especially on 
their intrathoracic course 

In the experience of J. W. Dulin and 
¥, R Peterson, intestinal obstruction 
due to gall-stones occurs with sufficient 
frequency to make it an important con- 
sideration in the diagnosis of acute ab- 
dominal conditions This is particularly 


true when the patient has previously had 
typical attacks of gall-stone colic. Also 
this type of obstruction may occur in a 
patient who has never had such an at- 
tack. The factors which make clinical 
diagnosis difficult are the similarity of 
the symptoms to those of an acute attack 
of gall-stone colic and the lack of early 
physical or laboratory studies which 
would positively indicate the nature of 
the condition. In the authors' series of 
10 cases only 3 such diagnoses were 
made preoperalively In 1 case a diag- 
nosis depended on the disappearance of 
previously palpable stones in the gall- 
bladder, in another a stone produced a 
negative filling defect in a flat teleroent- 
genogram The diagnosis was made m 
only 1 case which presented the classic 
history of previous biliary colic followed 
by a sudden development of symptoms 
of acute intestinal obstruction The 
authors believe that greater awareness 
of this condition and the more frequent 
use of the teleroentgenogram will aid in 
making not only more frequent preoper- 
ative diagnoses but earlier ones While 
the teleroentgenogram may show only 
evidences of fluid levels within a dilated 
intestine, this observalion is uncommon 
except Avhen it is associated with para- 
lytic ileus or mechanical obstruction 
Blood Picture in Acute Ileus — 
P N. Demidova*^- states that the blood 
picture m 100 cases of incarcerated her- 
nia showed (luring the first few liours, 
before the possibility of the devek^pment 
of dehydration, a moderate increase of 
the erythrocytes and hemoglobin The 
author considers this erythrocytosis to 
be the result of reflex stimulation of the 
vegetative nervous system and the out- 
flow of red cells from the reserve depots. 
This was accompanied by a mild leuko- 
cytosis with a moderate shift of the 
neutrophils to the left. She examined 
the blood picture m 158 cases of acute 
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intestinal obstruction. The blood picture 
here presented a marked increase in 
erythrocytes up to 6,000,000 and a cor- 
respondingly high hemoglobin, up to 120 
per cent, a leukocytosis of from 12,000 
to 30,000 a neutrophil shift to the left, 
hypoeosinophilia and, in a number of 
cases, monocytosis. A more detailed 
analysis showed certain differences in 
different types of obstructions. 

Obstruction of the sigmoid in 25 cases 
presented a mild erythrocytosis with a 
mild leukocytosis ( from 9000 to 15.000) , 
with a moderate shift of the neutrophils 
to the left, a picture resembling that of 
the early incarcerated hernia and sug- 
gesting absence of toxemia Ileus of the 
small intestine in 25 cases jiresented a 
blood picture with a marked increase of 
the erythrocytes up to 6.000.000, a leu- 
kocyte count up to 23,000 <in(l a marked 
shift to the left of the neutrophils with 
the appearance in some cases of imnui- 
litre cells and of myelocytes The leuko- 
cytosis 111 these toxic cases is soon re- 
placed b) leuko])enia The <iuthor con- 
cludes that the blood picture in ileus h<is 
a diagnostic \aliie in rellecting tlie 3 
st<iges — tliat of initial ])ain <ind irritation 
of the \egetative nercous s\steni, that of 
mtoxiccition, dehydnition and thickc^ning 
of the blood and th<it of intoxication and 
beginning infection (peritonitis) 

Pathological Physiology — Numer- 
ous attempts have been nride in the jxist 
to ascribe the disastrous effects of <i]l 
tyi)cs of intestinal obstruction to some 
one etiological factor Of the numerous 
ex])lanations offered, II G Scotf^'^ 
shows that mteslimil toxemia has been 
given the greatest consideration Hun- 
dreds of investigators have attempted to 
put the blame on this or that toxin as 
being directly responsible for the drre 
results. There was never at any time 
any agreement as to what toxin was 
responsible. Moreover, the fact that no 


theory of intestinal toxemia has ever 
offered any benefit to the patient in the 
way of improved methods of treatment 
or lowered mortality has cast grave doubt 
on this explanation However, so firmly 
has the theory of intestinal toxemia 
become rooted in the consciousness of 
medical practitioners that the concepts 
advanced in more recent years have been 
but slowly and hesitatingly accepted. 

During the past 30 years investigators 
have shown, anatomically and patholog- 
ically at least, that intestinal obstruction 
may be divided into 2 major types, or a 
combination of the 2 Clinicians and 
investigators alike have used the terms 
''simple obstruction’' and “strangulation 
obstruction” to designate and differen- 
tiate the 2 major forms Of recent years 
such investigators as Wilkie, Murph}^ 
Elman, Scott, Blalock and Mensing have 
called attention to the fact that the loss 
of blood in intesinial strangulation may 
l)e of some c()nse([uence in hringing 
<il)(>iit and ,iggr<i\ ating symptoms of 
sliock <ind m cMiising de<ith Wilkie, in 
Ud3, ciearb distinguished hetueeii sim- 
ple and slmngukilion obstruction He 
v\<is nni)ressed with the amount of blood 
lost III st iMiigulation obstruction and be- 
lieved th<it it pkived <in nnporlant role 
in the causation of sliock <nid <leath 
W hile condnetmg some expern nents on 
stianguLit ion obstnution ni the dog, the 
<iiitlior obscived significanl loss of Idood 
into the walls and lumen of the slningu- 
lalecl bowel dire jiresent ])<ii)cr by the 
author is the outcome of further experi- 
ments which he conducted in order to 
determine the extent of the loss of blood 
and its relation to changes in the blood 
pressure, shock, and death as seen m 
these conditions. In this paper the re- 
sults of 240 experimental stningnlation 
obstructions are presented 

Before proceeding with the subject 
matter of these experiments, might be 
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well to refer briefly to the terminology 
used. The term “simple obstruction” 
refers to the occlusion of the lumen of 
the bowel without gross interference 
with the mural blood supply. The term 
“strangulation obstruction” implies a 
vascular impairment of the wall of the 
bowel and its mesentery. The author 
points out that at operation or autopsy, 
patients for whom the diagnosis was 
made clinically not infrequently showed 
some evidence of both types of obstruc- 
tion. Most strangulation obstructions 
are accompanied by a simple mechanical 
or neurogenic obstruction. Because of a 
rather frequent combination of simple 
and .strangulation types, with their over- 
lapping syndromes, many patients ob- 
served clinically fail to present typical 
symptoms of either type of obstruction 
Con.sequently, the surgeon and clinician 
find it rather difficult to realize that 2 
entirely different physiopathological proc- 
esses might be responsible for producing 
the many complex effects of intestinal 
obstruction 

The author ingeniously employed 4 
methods in producing the experimental 
stnmgulation obstructions recorded in 
this paper, in order to make it possible 
to evaluate the role that the arteries and 
veins may play, individually and col- 
lectively, m determining the period of 
survival of dogs with strangulation ob- 
struction In his first method a partial 
occlusion of lumen and blood supply was 
employed. This group represented ob- 
struction by encirclement only. In the 
second, there was complete arteriovenous 
obstruction. The third featured complete 
arterial obstruction with a patent vein , 
while the fourth featured complete ven- 
ous occlusion with an intact artery 
These 4 methods make possible an inter- 
esting comparative study. 

The author gives a detailed account 
of the pathological and microscopical 


findings of each group and lists the re- 
sults in tabulated form. Naturally, 
marked differences were noted in the 
various groups. The gross pathological 
picture, as well as the microscopic obser- 
vations in all instances, however, indi- 
cated a loss of whole blood in the wall 
and lumen of the strangulated loop of 
the bowel. It was found that the relative 
degree of venous or arterial occlusion 
determined the type of strangulation pro- 
duced. With venous occlusion predom- 
inating, the loss of whole blood was the 
chief factor. With arterial occlusion pre- 
dominating, the loss of plasma was im- 
portant. 

Increase in the weight of the strangu- 
lated bowel over the normal weight was 
likewise observed by the author. This 
increase in weight was shown to be due 
to the accumulation of blood in the wall 
and lumen of the strangulated loop of 
the bowel. Further observations showed 
that the hemoglobin content of the mate- 
rial within the loop was high and that 
the free peritoneal fluid was similar in 
total protein content to the animal’s own 
blood plasma. 

The author was able to calculate the 
loss of blood in strangulation obstruc- 
tions This loss of blood, in the venous 
types of occlusion at least, was found 
adequate to account for the shock and 
death of the experimental animal. Ex- 
periments in these instances tended to 
show that the blood pressure falls rapidly 
and the hemoglobin content drops rather 
uniformly. 

Furthermore, the author established 
the fact that there was a definite correla- 
tion between the fall in the blood pres- 
sure and the time, length, and type of 
intestinal strangulation In general, the 
longer the time and the longer the loop 
strangulated, the greater was the fall in 
the blood pressure The type of obstruc- 
tion, however, was of even greater im- 



724 


SURGERY 


portance. In those instances in which 
the veins alone were ligated, and in the 
strangulations involving encirclement in 
which the arteries were not entirely oc- 
cluded, the fall in pressure was much 
more rapid than in those instances in 
which the arteries were absolutely oc- 
cluded, with or without occlusion of the 
veins. 

Additional experiments were presented 
to demonstrate that “toxic products” are 
not present m the peritoneal fluid ex- 
cept terminally when the loops are gan- 
grenous or ruptured In view of the 
controversy concerning tlie absorption of 
so-called “toxic products” from the 
obstructed bowel, it was deemed ad- 
visable to test the absorptive power of 
the normal and of the strangulated intes- 
tine for products of known toxicity. 
Histamine, strychnine, and tetanus toxin 
were introduced into strangulated loops 
(the usual 4 types of strangulation were 
employed) m order to test the absorption 
of these products. Careful experiments 
were earned out to make a complete 
check-up from this angle Practically all 
the tests failed to reveal <my evidence of 
.ibsorjition of these products, excejit ler- 
mmally, when the loops were gangrenous 
or ruptured 

Later experiments were c.irned out 
which tended to .show that the lutestimil 
wall per .sc is not toxic Tn order to 
determine whether the wall of the bowel 
itself was ‘’toxic,” <in attempt w.is made 
to free the normal intestine of the <log 
from its usual bacterial flora by chem- 
ical and therm.d sterilization Segments 
of bowel thus treated were placed in the 
peritoneal cavities of normal dogs, in 
order to determine their relative and 
actual degree of “toxicity,” as judged 
from a clinico-experimental standpoint 
These experiments substantiated the ex- 
perimental results of other investigators. 


notably Dragstedt and his co-workers, 
who showed that it was extremely diffi- 
cult to sterilize the normal bowel with 
the usual antiseptics. Careful bacterio- 
logical studies were then conducted and 
these tended to show that the only evi- 
dence of toxic absorption was found late 
in the course of any strangulation ob- 
struction and was apparently due to the 
presence of innumerable bacteria in the 
peritoneal cavity. The author observed 
that the effect of the bacteria was appar- 
ently quantitative, as gross perforation 
of the intestine was essential to a lethal 
issue when the peritoneal fluid was tested 
by introducing it into the peritoneal cav- 
ity of a normal animal. 

The author draws some interesting 
conclusions from his experiments which 
are of great significance In the first 
place, strangulation obstruction, like in- 
testinal obstruction in general, is not a 
distinct disease. To quote the author. 
“The tram of symptoms, the develop- 
ment of shock and final!}- the ensuing 
death de])end on at least 3 factors; 

“1 Loss of Iilood into the wall of the 
bowel, the lumen, and the peritoneal 
cavity 

“2 Tnmsudalion of plasnui into the 
general peritoneal cavity 

“3 .\bsorption of bacterud to-xin.s 

“fl'he course taken in any strangulation 
will depend on the relatue degree of 
venous or arterial occlusion If arterial 
occlusion ])redominatcs, the resulting 
jiathological picture will be an anemic or 
hemorrhagic necrosi.s without marked 
distention of the lumen or the wall of 
the bowel In these instances there will 
be an outpouring of jilasnia from the 
surrounding peritoneal surface.s in an at- 
tempt to rid the peritoneum of the gan- 
grenous bowel Death will occur rela- 
tively late and will be secondary to a 
loss of plasma into the peritoneal cavity 
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and an absorption of bacterial toxins 
therefrom. If, on the other hand, the 
venous occlusion predominates in the face 
of normally patent, pumping arteries, or 
even partially patent arteries, the result 
will be a loss of whole blood into the 
wall and lumen of the bowel and a 
transudation of plasma into the perito- 
neal cavity, associated with a distention 
of the strangulated loop, varying from a 
moderate to a marked degree ” 

From these observations it seems quite 
plausible to add that whole blood and 
plasma are apparently lost from the gen- 
eral circulation in quantities sufficient in 
themselves to account for the symptoms 
of shock and death which occur in most 
cases of strangulation obstruction. 

J. Bottin^^ believes that the cause of 
death in obstruction of the upper portion 
of the small intestine is primarily intoxi- 
cation Even though dehydration and 
demineralization are common in obstruc- 
tion of the upper portion of the small 
intestine, they are far from being con- 
stant or constantly acute ; even if these 
conditions are corrected, death is delayed 
in the majority of cases only for an insig- 
nificant period. Clinical and laboratory 
conditions associated with much more 
marked demineralization and dehydration 
than noted in high obstruction of the 
intestine do not usually lead to a fatal 
termination ; if death does ensue, it oc- 
curs at a much later jienod These facts 
do not dimmish the importance of the 
factors of dehydration and demineraliza- 
tion Rehydration and remmeralization 
may prevent death, due to high intestinal 
obstruction, m more animals than exclu- 
sion of the pancreas, but the results are 
much more inconstant and irregular. The 
author has performed many experiments 
with exclusion of the pancreas. He con- 
cludes that high intestinal obstruction as 
well as low obstruction of the small intes- 


tines leads to an intoxication, which rep- 
resents the primary cause of death. The 
course of the disease depends not upon 
the existence of dehydration or deminer- 
alization but upon the distance of the 
obstruction from the duodenopancreatic 
tract. 

The distention factor in simple intes- 
tinal obstruction has been studied by 
O. H. Wangensteen and C. E. Rea.'^^ 
The demonstration of the possibility of 
relief of certain mechanical obstructions 
by suction applied to an inlying duodenal 
tube supports the belief that distention 
with its associated sequelae was the item 
of chief importance in causing death in 
ileal obstruction. The agents causing the 
distention are gas and the digestive 
juices. Mclver and his associates have 
shown swallowed air to be the principal 
source of gaseous distention of the stom- 
ach after abdominal operations In this 
laboratory it has been shown that swal- 
lowed air accounts for about 68 per cent 
of the gas present in instances of simple 
mechanical obstruction. Having in mind 
the great absorptive capacity of the small 
intestine, it is quite reasonable to assume 
that, if swallowed air could be excluded 
from the intestine even m the presence 
of obstruction, the digestive juices could 
be absorbed and obstruction of the ter- 
minal ileum tolerated fairly well 

A method of exclusion of swallowed 
air from the intestine by cervical esopha- 
gostomy was performed in dogs by a 
2-stage operative procedure. In 11 such 
dogs tlie average survival jienod after 
the establishment of complete occlusion 
of the terminal ileum amounted to 36 
days One of the animals survived for 
a period of 57 days The authors found 
that dogs in which a long closed loop 
of esophagus, stomach, and entire small 
intestine was made absorbed the digestive 
j’uices when swallowed air was excluded. 
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At autopsy the gut was usually found col- 
lapsed. The exclusion of swallowed air 
obviates the distention factor. It also 
relieves the sequelae of decreased viabil- 
ity and increased permeability which at- 
tend sustained increases of intraluminal 
pressure. 

The experiments indicate that com- 
plete occlusion of the terminal ileum may 


Wangensteen^® states that only strangu- 
lating obstructions and obstructions sec- 
ondary to an inflammatory condition 
show tenderness and rigidity. X-rays of 
the abdomen are useful in the demonstra- 
tion of gas in the bowel and in localiza- 
tion of the obstruction in the small 
bowel or colon. Occasionally barium 
must be administered to localize the proc- 



Fir 16 — Case I Mis S E, aged 39 jears, \tnti.il proiection of the abdomen with patient 
pi one Note the distended small intestine oullintd by g.is, the jejunum on the lett side of the 
abdomen sliowing well-marked \al\ulae conniventts, the laigc loop of ilctim in the right side of 
the abdomen identified by the lack ot mucosal folds The patient had a lapaiotomy 3 yeais ago 
and adhesions *ire lespunsible lor the picsent (»bsliuction Thev have been present for a long 
tune, without clinical evident e, <ind the iinmediatt piecipit.iting eause of s>mptoins is visualized 
m the roentgenogram and is appaientU a huge pute ot soiiu uudigest<.d mattiial, iinpactetl at 
the site of an adhesion Wdien this film was inadt* tlie patient wms in gie<it distiess, with all the 
signs <ind svinploms of intestinal olislmction. t Chambcilain S Clin North America, W B. Saunders 
Co , Idiiladelphia ) 


be w'ell tolerated if tlie gut is not allowed 
to become distended by swallowed air. 
in eft'ect, the experiments indicate that 
the mechanical factor of distention and 
not a “toxic factor” accounts for the 
lethal issue in ileal obstructions. 

Diagnosis — Of all abdominal colics, 
only intestinal obstruction is character- 
ized by recurrent intestinal borborygmi 
as the acme of concurrent crampy, col- 
icky pains of short duration. O. H. 


ess accurately Vomiting is characteris' 
tic of obstruction of the .small bowel. It 
is uncommon or occurs late in colon 
ob.struclion, in which condition the coni- 
]ietent ileocecal valve prevents this symp- 
tom Persistence of gas in the colon after 
evacuant enemas, with a relatively mildly 
distended small bowel, upon x-i-ay ex- 
amination suggests partial occlusion, while 
the absence of gas in the colon under 
such circumstances points to a complete 
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obstruction. The diameter o£ the colon 
has been found to be the best guide as 
to the degree of its obstruction. 

The general etfects of intestinal ob- 
struction are dehydration, dechlorination, 
and loss of blood, the same as in strangu- 
lating obstructions. The effect on the 
bowel wall is a gradual compression of 
the vessels in the wall by increased in- 


early cases of obstruction which the 
clinician may not be able to do even 
after thorough examination. Ochsner 
proved that strangulated obstruction can 
be demonstrated with x-rays after 1 hour, 
and simple obstruction after 3 hours. He 
concluded that an accumulation of gas is 
the first sign rather than an accumulation 
of gas and fluid. In all suspected cases of 



17 — Case I Vential piojection with patient sitting Because the beam of x-rays was 
lioiizniital, Huid levels are \isualized m the distended loops of obstructed small intestine The 
actual point of obstruction is visualized in these films where the mass of undigested material is 
lodged, in the caudal end of a gas-distended loop of ileum, at the right border of the shadows of 
lunibai vcrtebiae L-3 and L-4 Such a film as this one immediately placed the obstruction in the 
ileum and not in any pait of the colon Had it not been for the availability of the Miller- Abbott 
tube, tins patient would have needed immediate operation CChambeilam S Clin North America, 
W B Saundeis Co , Philadelphia ) 


traliiniinal pressure until the wall be- 
comes permeable to organisms lying in 
the lumen Sustained increases in intra- 
luminal pressure can occasionally lead to 
jierforalion in the colon because of the 
usual competence oC the ileocecal valve 
This rarely occurs in the small bowel 
because of the decompression that is pro- 
duced by vomiting. 

X-rays in Diagnosis — L. Solis-Cohen 
and S. Levine^ believe that the radiol- 
ogist can make a correct diagnosis in 


ileus the authors routinely take 3 views, 
the anteroposterior, the posteroanterior, 
and the upright They believe that the 
anteroposterior view is the most valuable 
for the differentiation of the large bowel 
from the small 

The first x-ray signs in an incipient 
case of ileus of mechanical origin are the 
presence of trapped gas and what is 
termed the '‘hairpin turn The persis- 
tent appearance of a dilated loop of small 
bowel on successive films at hourly inter- 
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vals is, in the opinion of the authors, 
evidence of an oncoming ileus A dilated 
“hairpin turn” in the small bowel is the 
beginning of the so-called “stepladder 
appearance,” and in its presence a devel- 
oping ileus must be suspected. 

The significance of intestinal gas within 
both the small intestine and colon is as 
follows : If the entire colon is dilated and 


Morphine produces a general atonic- 
ity of the intestinal tract, and its effects 
may be manifested by large accumula- 
tions of gas, both in the colon and in the 
small bowel. The distribution of gas per- 
mits the differentiation of morphinization 
from ileus. 

Fluid levels in the obstructed bowel 
are apparently late signs of obstruction 
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is — C ase I Vential pi ojection witli p,itu nt sittinjj;, ,iltci pas^.i^u oi tlu* Millur-Abbott 
tulie '1 he balloon was left nninllated until flu()ioscop\ showed the advaiuinjjt litad ot the tube in 
the deseendinj^ poition of the duodeinini J*iof<ress to that p(aiit w.is slov\ and leiiuiied about 1 
hour, with a <.ert<an amount of nianipuhition undei tUioiostopic i 4 UidaiKe, to h.isten the ])assage 
ot the pyloius ‘\ftei distention of the balh)on, iitogitss wa^ \ti\ lapid 'I'he pnncipcd lumen of 
the Miller- \bbott tube was kept connectt<l to W.inj^eiistet n smtion appaiatus Wdien the measur- 
ing niaiks on the Miller- Mihott tube showed .1 distaiue ot ? tett btvond the p\loius, the jiatient 
became perleetlv eomfoitable B\ this time <ill gas collet tioiis lu the sm.dl intestine h<id dis- 
appeaied except the collection of air in the distended Ihilhxm ot the M illei - Abbiht tube About 
2 pints of conosive, odoious, biownish Iniuid h«id been ie‘Co\eied thi ough the iinncip.d lumen of 
the tube Note the slmdow oi the obstuutne niateiial, <ipp<iieutl\ disloelj^ed tiom the obsttucted 
loop oi tilt ileum ( (. liambt 1 lam S C Iin A'oith \iiieiua, W H Saundeis (o, Jdiihidelphui ) 


only a sunill amount of air is seen in the 
small bowel, ohstmction of tlie small in- 
testine can be excluded Tremendous 
dilatation of the colon, or a part of it, 
associated with fluid levels and the ab- 
sence of gas in the small intestine is 
indicative of obstruction of the large 
intestine It is sometimes difficult to 
differentiate between the large and small 
bowel. 


<111(1 are due to intestinal h_\ ])ersecretion 
The higher the obstruction is situated, 
the greater the amount of fluid jiresent 
Marked distention of loops of the small 
I)ov\eI points to a high obstruction. The 
t}pical “stepladder appearance” is a late 
sign of obstruction. The presence of 
striations in the mucosa indicates jejunal 
obstruction, while the ileum is relatively 
free of valvulae conniventes Duodenal 
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or jejunal obstruction due to subhepatic 
collections is typified by marked disten- 
tion of proximal loops of the small intes- 
tine and gastric dilation. 

The differentiation of adynamic ileus, 
peritonitis, and mechanical obstruction 
may be impossible by roentgenography 


is high or low, most often he cannot 
state definitely in which quadrant of the 
abdomen the lesion is situated. 

In commenting on roentgenologic aids 
in the diagnosis and management of 
intestinal obstruction. W. E. Chamber- 
lain'*^ states that “scout films” (roent- 



Pig — Case I Vential projection 24 hours after Figs 16, 17 and 18, patient prone As 
long as the Miller- Abbott tube remains in sih/, the patient can be allowed unlimited fluids and 
selected nutriment At tlie time of the making of this roentgenogram, the distal end of the tube 
was but 3 feet past the pvloiiis, yet it was very near the ileocecal valve (subsequent operative 
finding) In the present case, the length of tube beyond the pylorus varied from 3 feet to S feet, 
but regardless of this measuiement the distal end of the tube was seen to remain in the same loop 
of ileum, between tlie 2 constricting bands indicated in the diagiams Dissecting room studies 
give an entirely erroneous impression concerning the length of the small intestine During life 
the length of the small intestine \aiies fiom houi to hour, and the \anability is so great that the 
Miller-Alibott tube has fie(iuentl> reached the cecum in normal subjects when as little as 4 ffeet 
past the p> loins Even shorter measurements have been obtained The barium which is visualized 
in the present i oenlgenogi<im was administered through the principal lumen of the Miller-Abbott 
tube The more proximal obstruction is quite thoroughly visualized The more distal obstruction 
IS indiCtited but not visualized ( Ch<unberlain, S Clin North America, W B Saunders Co, 
Philadelpbm ) 


alone Dynamic ileus is diffuse and gen- 
eralized and usually presents marked 
dilatation of the bowel Carcinomatosis 
has been diagnosed roentgenologically 
by the observation of features of obstruc- 
tion with a generalized haze throughout 
the abdomen, coupled with fading or 
complete blotting out of psoas shadows. 

While the roentgenologist may venture 
an opinion as to whether the obstruction 


genograms made without the administra- 
tion of opaque media, or any other special 
preparation of the patient) are often of 
great value m cases of suspected, or 
known, liowel obstruction or ileus Fre- 
quently such film studies will locate the 
obstruction and reveal its nature In 
cases where rupture of a hollow viscus 
has occurred, the film may reveal the 
condition by visualizing the abnormal 
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gas content of the peritoneal cavity, par- 
ticularly if the film was made with a 
horizontal x-ray beam. 

The use of the Miller-Abbott tube 
will enable the surgeon to prepare a 
case of small bowel obstruction for oper- 
ation by intubation and drainage of the 
obstructed segment. The author shows 


large quantities, and with simple ions, 
particularly chlorine, sodium, potassium, 
and calcium, in an isotonic or mildly 
hypertonic solution. Local or regional 
anesthesia is best, but spinal anesthesia 
may be indicated in certain cases 

An essential of the surgical treatment 
of intestinal obstruction is always to prac- 



Pig- 20— Case F Koent^^^nojifinin licnis altti IL, 17 atid ]),ifunt sitting* A.p- 

pioxiinately halt nf the barmtn has ])<iss(.(l the olistnu tion and is ihstiihutul alonj.* the colon The 


patient reiii«uns c'linK<dIv well, except that slie c( 
irritates the mucosa Slioitly aftei tlie in. iking o 
leinoved ddns was .iccoiniihshtil ])\ <lelhiting 
lesistance was encounteied, <ui{l tlun anchoring 
.idditional ^‘sl.ick” to develop Hy leiieating this 
tube was retoctred in alioiit 40 mimitts, witlio 
S Chn North Xineiic.i, \\ H Saundtis (o. lOii 

that the active co-ojieration of the radiol- 
ogist is needed for the succe.ssful appli- 
cation of the Miller-Ahbutt method to 
the clinical problem of .small bowel 
oljstruction 

Treatment — Certain principles in the 
treatment of intestinal obstruction are 
fundamental If the patient’s condition 
is not too grave, it may be advisable to 
postpone operation for several hours in 
order to restore water and minerals that 
have been lost This treatment consists 
in furnishing the body with water in 


iiupLiiiis (d suiciuss in lici lliio.it wlitic tlic tube 
i this 1 (>c ntgc nogi.nn, the IVI illci - \1>I)( >tt tube w.is 
the h.dhxm, withdiawuig tlic tuht gentle until 
the tube «inid waiting 1(1 nuniites ni imnc tni 
pKKcdine at intcieals of 10 to Ifi minutes, the 
Lit nuonetnuiut* to the iiatnnl ( ( h.nnbt i him 
la<lelphia ) 

tiee the sini|)]t‘st kind of ])rocedure 
J points out that it is ol)struC“ 

tioii that must always be treated It 
alone constitutes tlie emergency The aim 
of all treatment is to remove the obstruc- 
tion l)y the simplest means Experience 
teaches that frequently a simple opera- 
tion will save a life and will permit later 
and safer treatment of the causative 
lesion. A complicated operation may 
relieve the obstruction, but will result m 
a large number of fatalities If one at- 
tempts resection and suture of the ob- 
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structed bowel, one must expect some 
disagreeable complications to ensue. No 
tissue is less suitable for suture than the 
obstructed bowel. 

The postoperative treatment is most 
important. Rehydration and remineral- 
ization must be accomplished by means of 
fusions or injections of large amounts of 


common conditions are those resulting in 
partial or complete obstruction, but ex- 
cessive peristalsis and diarrhea also ex- 
press relative incompetency. He refers 
to certain reflex gastrointestinal arcs, 
such as the ileopyloric reflex, in which 
irritation about the ileocecal valve results 
in pylorospasm, consequent gastric reten- 



Fig 21 — Case I Ventral projection 5 days after passage of Miller- Abbott tube and 3 days 
aftei removal of s<iiiie Barium administered by mouth reveals normal stomach and duodenum, 
and a normal small intestine down to the points of obstruction in the ileum, previously demon- 
strated At operation 3 weeks later, the findings were exactly as demonstrated in this roentgeno- 
gram A somewhat dilated loop of ileum, inverted, constituted a sort of volvulus between points 
of narrowing, caused by adhesions to the ventral abdominal wall As shown by the earlier 
roentgenograms, it was into this loop of ileum that the balloon of the Miller- Abbott tube became 
inserted The balloon passed the proximal oj^struction, but never passed through the distal 
ohstiuction (Chamberlain S Clin North America, W B Saunders Co , Philadelphia ) 


isotonic, or mildly hypertonic, solutions 
of chloride, sodium, potassium, and cal- 
cium Gastric lavage or, better, duode- 
nal suction by the Wangensteen method 
IS excellent for removing the toxic mate- 
rial from the stomach and small bowel 
The prevention and management of 
postoperative intestinal incompetence is 
outlined by W. W. Babcock. By intes- 
tinal incompetence the author refers to 
inadequate motor, secretory, or absorp- 
tive capacity of the bowel. Obviously, the 


tion, and accumulative hyperchlorhydria 
Familiarity with the gastrointestinal ex- 
pressions of cardiovascular, pulmonary, 
renal, or pelvic disease, as well as of 
tabes, herpes, psychoneurosis, hyperthy- 
roidism, pluinbism, and the like, may pre- 
vent serious errors in diagnosis and 
treatment. Babcock believes that drastic 
purgatives and repeated enemas, which 
have been used for many years, preced- 
ing the operation, as well as the calomel 
and saline laxative administered after the 
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operation, have created much postopera- 
tive vomiting, cramps, and tympany. He 
does not believe that the various drugs 
injected subcutaneously to stimulate the 
laggard bowel, such as strychnine and 
eserine, are of any value. 

After the exposure and trauma of an 
abdominal operation, 2 or 3 days of rest 



Fig 22 — '‘Lamp chimney” or large caliber 
tube drams of nonsoluble glass provide pro- 
longed and adequate drainage and a means 
for internal exteriorization The perforations 
enable anchoring of the drain Mith 4 fine wire 
sutures The long tube is used for the pros- 
tatic bed \ similai tube with small perfor«i- 
turns is used to diam tlie pelvis through tlu 
perineum or \agina. 

iisuall) are re<iin*re(I for the gut to regain 
Its normal function. During tins jienocl 
aggressive stimulation is harmful Laxa- 
tives may provoke vomiting and disten- 
tion, and enemas are usually ineffective 
and cause discomfort If a rectal tube is 
used, It should he a well lubricated small 
catheter, Babcock believes that as long 
as madecjuate attention is given to the 
avoidable causes of postoperative intes- 
tinal incompetence, it is evident that the 
temptation to use peristaltic tonics will 
recur. If used, they should be used with 
much circumspection, and never if there 
is peritonitis or organic obstruction. 

The author has seen patients m whom 
the appendiceal stump was blown out, 


and perforating ulcers of the intestine 
have been observed in patients in whom 
such injections were used. Unnecessary 
and unanatomical incisions, while not so 
common as formerly, are still observed. 
Instead of excising an old scar with its 
defects and adhesions, the operator 
makes a new one with a new line of 
denuded tissue to fuse with underlying 
intestinal structures. Babcock believes 
that if the peritoneal tears and the muscle 
come in contact with bowel, an important 
source of adhesions is left Such peri- 
toneal separation is most easily prevented 
by transvei'se or oblique incisions. He 
does not believe in the use of amniotic 
fluid or ferments as a routine treatment 
for the prevention of peritoneal adhe- 
sions Retained blood and clots in the 
peritoneal cavity provide culture media 
for bacteria and a matrix for organized 
adhesions Suture and ligature material 
may produce a decided reaction in the 
wound This is true ]xirticularly of cat- 
gut to which some jiersons may be sus- 
ceptible, while wounds sutured with silk, 
or rustless steel wire lu^al more rapidly, 
with greater strength, and less tissue 
reaction 

11ie author decries the use of rubber 
and gau/e drains He jirefers nonsoluble, 
])\rex glass of large diameter, to which 
there is little plastic reaction These 
glass tiilies from 2 ]/^ to 5 cm in diameter, 
wliieli be calls “lami) ehinincy drains,” 
are anchored to the wound lint float m 
the jientoneum. He believes that sw/al- 
lowed air is the chief ingredient of gases 
])resent in the gastrointestinal tract dur- 
ing the postoperative period Persistent 
eructation should be treated by suction 
drainage or an anchored cork between 
the teetli He believes that most patients 
do far better if visitors and sympathetic 
members of the family are not permitted 
to see them Fruit juices, fats, coarse 
foods, and those to which the patient is 
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allergic should be avoided. Asafetida 
rectal suppositories, and small ene- 
mas of the milk of asafetida have 
some value in the prevention of colonic 
distention. The Wangensteen type of 
gastroduodenal suction is advantageous 
in postoperative ileus, but the Miller- 
Abbott tube should be reserved for a few- 
special cases. Babcock by far prefers 
multiple enterostomies and colosto- 
mies in the presence of ileus from peri- 
tonitis. He believes that enterostomy is 
perhaps the most useful operation for 
postoperative ileus. For the performance 
of the enterostomies, he uses evipal com- 
bined with local anesthesia. 

Regional Ileitis 

C. G. Mixter and A. Starr'^^ have 
studied and treated 20 cases of regional 
ileitis. The disease is essentially one of 
youth Eleven of the authors’ patients 
were under 25 and 7 were between 25 
and 35 years of age The etiology of the 
disease still is uncertain The lesion most 
often involves the terminal ileum, stop- 
ping abruptly at the ileocecal valve, 
where the process shows its greatest 
activity The disease is progressive, lasts 
for months or years, and tends to fall 
into 4 phases. 

The first stage is that of an acute intra- 
abdominal lesion with evidences of peri- 
toneal irritation. Acute pain in the right 
lower quadrant, vomiting, fever, leuko- 
cytosis, and abdominal tenderness and 
spasm may be present. The disease in 
this stage resembles acute appendicitis. 
At operation, an excess of free peritoneal 
fluid IS found and the terminal ileum is 
reddened and thickened Invariably en- 
larged mesenteric glands are seen 

As the disease advances {second 
stage), the symptoms are those of mild 
idiopathic ulcerative colitis, i. c , frequent 
loose bowel movements, recurrent bouts 
of fever, cramplike abdominal pain, pro- 


gressive weakness, and loss of weight; 
but there is no tenesmus. Lower abdom- 
inal tenderness usually is present, and a 
mass may be palpated by abdominal or 
rectal examination. Proctoscopy fails to 
show the usual lesions of ulcerative coli- 
tis in the lower bowel. Anemia and 
leukocytoses are common At operation 
the terminal ileum is thickened and ede- 
matous, with corresponding involvement 
of the mesenteric lymph glands. Many 
ulcerations are found in the mucosa of 
the diseased bowel. 

The third stage is that of chronic 
partial intestinal obstruction as the result 
of extreme thickening of the wall of 
the bowel and scar formation from the 
healing of the mucosal ulcerations. The 
constriction is most marked near the 
ileocecal valve Severe cramps, nausea, 
vomiting, and constipation are frequent 
complaints A mass is almost always 
palpable at this stage. 

The fourth stage is characterized by 
the development of multiple sinuses and 
fistulas between various loops of bowel 
and between the bowel and the outside. 
These result from slow perforation of the 
mucosal ulcers. The diseased bowel and 
its mesentery are enormously thickened 
and doughy Walled-off abscesses be- 
tween adjacent loops of bowel are com- 
mon Fecal fistulas are frequent and 
resist all efforts at closure until resection 
of the diseased bowel is carried out 

The diagnosis of regional ileitis should 
be considered whenever a young adult 
complains of symptoms suggestive of par- 
tial intestinal obstruction, particularly 
if there is evidence of an associated low- 
grade inflammatory process. A history 
of colicky abdominal pain and irregular 
bowel habits, together with loss of weight, 
slight fever, leukocytosis, and anemia, 
are highly suggestive The finding of a 
palpable mass is important additional evi- 
dence In the later stages of the disease, 
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x-ray examination reveals a filling defect 
in the terminal ileum with stasis and dis- 
tention proximal to it. In cases in which 
the stenosis is marked, the lumen appears 
as a fine line of barium, the so-called 
“string-sign” of Kantor. 

Treatment depends upon the stage of 
the disease and the condition of the 
patient. In the advanced cases, surgical 
extirpation is indicated. The hazards 
attendant upon radical surgical proce- 
dures are peritonitis and sepsis resulting 
from the activation of latent infection as 
the result of operative manipulation In 
the opinion of the authors, resection of 
the involved bowel in 1 or more stages 
seems at present to be the best form of 
treatment. When obstructive symptoms, 
fistulas, or abscesses are present, graded 
procedures such as drainage of the 
abscess followed by ileocolostomy and 
subsequent resection sometimes are ad- 
visable. The authors’ best results have 
been obtained in cases m which a 1-stage 
ileocecal resection could be performed 
and the abdomen closed without drain- 
age. They observed no case in which cure 
was accomplished witliout resection of 
the bowel. 

Diverticulosis and Diverticulitis of 
the Colon 

According to T. Stenholm,'’’^ one should 
speak of diverticulosis only in tlie pres- 
ence of a simple, nuninflamed hernia of 
the liowel. These hernias are often oli- 
served as an incidental finding in a rou- 
tine x-ray examination Only witli the 
occurrence of inflammatory signs is a 
definite picture of clinical importance ob- 
served Diverticula are rare before the 
fortieth year of life, and men are affected 
twice as often as women The diverticula 
may occur at any point along the colon, 
but the sigmoid is the commonest The 
causes of the formation of diverticula 
may be the weakness of the musculature 


of the bowel wall, unusually wide vessel 
spaces, nervous influences, and, espe- 
cially, increased intraluminal pressure, 
as, for instance, in chronic constipation 
If inflammatory signs are superimposed, 
one refers to the condition as diverticu- 
litis. The course is often very rapid with 
purulent degeneration, necrosis, or per- 
foration Formes frustes perforations are 
possible, as well as perforations into 
neighboring organs, as, for instance, the 
bladder, and fistula formation. The di- 
verticulitis may cause a narrowing of the 
left ureter and thus a hydronephrosis, as 
well as a purulent phlebitis of the inferior 
mesenteric vein There is no definite 
Iiroof of connection between diverticulitis 
and carcinoma Only Clairmont has re- 
ported a case in which these 2 conditions 
were present 

The clinical and diagnostic signs are 
uncertain Inflammation in the vermi- 
form appendix, peptic ulcer, and inflam- 
mation m the adnexa must be differen- 
tiated The autlior reports 1 case in 
which a ]ierforated diverticulum resulted 
m peritonitis If the course is more 
chronic, one must differentiate colitis. If 
there is a marked infiammatory tumor, 
carcinoma must be differentiated, al- 
though this can be more easily done from 
the previous history The symptoms are 
of long standing in diverticulitis, and the 
patient does not li.ave cache.xia or blood 
111 till' stool 'Fhe infi.iminatory tumor is 
usnallv not as hard as m carcinoma One 
cannot, however, rely too much upon 
these signs Often the roentgenogram 
may give definite help. It is absolutely 
necessary that the bowel be cleaned well 
11_V the administration of atropine before 
the roentgenogram is taken the small 
herniations are made more visible The 
injection of air as described by I'hscher 
often is of help. Because of the inflam- 
matory changes in the wall of the bowel, 
filling defects can be observed and easily 
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be taken for a neoplasm. Nevertheless, 
these inflammatory defects are usually 
more extensive than m carcinoma. The 
mucosa, however, is unchanged as can 
be seen in the mucosa relief film. The 
examination with the x-rays is not en- 
tirely without danger, as perforation may 
occur. The same danger also obtains for 
proctoscopy, which is worthless as the 
diverticular openings are usually shut by 
swelling. 

The treatment formerly was entirely 
surgical, although medical treatment 
helped a great deal, as is illustrated in a 
case The simplest procedure is a simple 
colostomy, which permits putting the 
bowel at rest and regular irrigations. In 

1 patient a good result was obtained by 
this procedure If there is a question of 
perforation, it is usually best to await a 
remission The acute symptom usually 
disappears rapidly Should operation be 
necessary, the closure of the perforation 
IS often difl'icult because of the inflamma- 
tory changes in the wall of the bowel It 
is often impossilile to avoid tamponade 
and temporary colostomy. Abscesses 
should be simjily drained. If ileus 
symptoms are prominent, then colos- 
tomy or cecostomy must be performed 
It IS imiiortant to clear the findings when 
carcinoma is suspected A more radical 
[)roce(lure is tlie exterioration as de- 
scribed by von Mikulie/ with secondary 
resection, 'fhe aiitlior advises again.st 
such a procedure in the acute stages 
Resection sliould be attempted only rarely 
as often the entire colon is affected; if it 
should be necessary, it slioukl lie done in 

2 stages 'rransversosiginoidostomy is 
recommended Sudek has advised sound- 
ing of the stenosis from the colostomy 
oiiening With this the danger of per- 
foration IS great When repair of a fis- 
tula lietween the liladder and colon is 
made a colostomy is always necessary. 
Lauber reports an operative mortalily of 
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40 per cent and Gerzowitsch reports good 
results in 50 per cent. 

Late Results in Diverticulitis — ^An 
analysis of the results obtained in the 
treatment of 136 cases of diverticulitis is 
presented by J. P. Lockhart-Mummery.®^ 
Ninety-one of the author’s patients were 
treated by operation. There were 15 
deaths, e,, a mortality of about 10 per 
cent of all the cases. In 13 patients the 
involved portion of the colon was freed 
from other structures, and omentum was 
wrapped around it and held in position 
with fine catgut sutures. A colostomy, 
usually in the transverse colon, was car- 
ried out in the cases of 38 patients. The 
author believes this to be the most satis- 
factory type of treatment and the safest 
method of dealing with severe cases of 
diverticulitis which do not respond to 
medical treatment. In 17 patients, the 
diseased portion of intestines was re- 
sected, with temporary cecostomy or 
colostomy. The artificial anus should re- 
main at least 1 year, or until all signs 
of sepsis have disappeared This is advo- 
cated as the ideal treatment when the 
area involved is small. 

Exploratory laparotomy was performed 
in 43 patients. In this group were many 
cases of acute perforation with abscess 
formation which could only be drained 
In 2 of the patients, carcinoma devel- 
oped in the sinus tract. Appendicostomy 
was earned out iii the cases of 5 patients 
who failed to respond to medical treat- 
ment This procedure may be used in- 
stead of colostomy Twelve patients de- 
veloped a vesicocolic fistula In only 1 
instance, however, was this responsible 
for a fatal pyelitis All 12 patients were 
treated by colostomy followed by resec- 
tion of the infected colon and closure of 
the fistula, after signs of infection had 
subsided. Chronic septic foci developed 
subsequently m 14 patients of the entire 
group. 
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It was emphasized that patients with 
diverticulitis should be kept on a strict 
mineral-oil regime with a check-up ex- 
amination by barium enema at yearly 
intervals. I£ complications result, despite 
this careful medical treatment, surgery 
such as has been described must be car- 
ried out, depending upon the type of 
complication 

Chronic Intractable Ulcerative 
Colitis 

It has been only within the last 10 
years that radical surgical measures have 
been employed to any extent in the cure 
of chronic ulcerative colitis. We all know 
that for many years aj^pendicostomy, ce- 
costomy, and ileostomy have been con- 
sidered curative procedures, but m the 
light of our present knowledge thcwse are 
thought to be of little benefit. Previously, 
the entire diseased large bowel was rai'ely 
removed, and only in 1 or 2 instances by 
any individual surgeon Howard Lilien- 
thal, of New York, m ](Sy9, was one of 
the first American surgeons deliberate]} 
to perform colect{)my for what was pre- 
\iously diagnosed a clironic inlraclalile 
case of tills disease in a \oung woinain 
25 years of age The outcome was suc- 
c(*ssful and tlie ])aticnt is still alive 

H \\k points out that failure 

of medical measures w'hen this disease 
has reached the intractalile stage has led 
to surgical intervention m an increasing 
number of cases No clinician of wade 
ex])erience wath this disease at the pres- 
ent time IS walling to accept the term 
“cure ” It is true that not infrequently 
conservative measures have been followed 
by temporary improvement, but unfor- 
tunately the improvement has not been 
sustained It is unlikely that after any 
given period of freedom from activity the 
disease will not exhibit a recrudescence. 
Clinicians generally are now admitting 
that many patients have been lost in the 


past because radical surgical measures 
were denied them. 

Indications for Surgery — The indi- 
cations for surgery can be based fairly 
accurately on the clinical picture: (1) 
The effects of toxemia and sepsis; (2) 
local symptoms referable to the bowel 
and by the use of roentgenograms; (3) 
fistulas, sinuses, hemorrhages, and per- 
forations, either subacute or chronic, 
and strictures; and (4) where there ex- 
ists a diffuse polyposis with or without 
malignancy. 

During the past 3 years, there was 
what Avas considered an unusual oppor- 
tunity to study intensively many patients 
suffering from ulcerative colitis A spe- 
cial thoroughly equipped laboratory was 
established for the sole purpose of inves- 
tigating this and allied diseases. So far, 
many of these patients have proved tem- 
jAoranly amenable to medical treatment. 
wSome ha\e become surgical responsibili- 
ties One hundred and sixty patients 
with tills disease have lieen treated in 
Roosexelt Hospital Twenty-nine have 
been subjected to surgeiw, and it is from 
this experience that certain deductions 
liave been obtained whicli Cave believes 
worthy of presentation The following 
o])eralions ha\(.‘ lieen jierforined on 29 


jiatients 

Ileostoinv . 21 

barthil ioJcctoniy with low transvei se colos- 
tomy . 2 

Partial ci)U<.toniy with removal ot rectum 2 
C olcclomy 11 

Colectomy W'lth removal ol the rectum 3 


There are 4 types of the disease. (1) 
Mild cases, at least temporarily arrested 
and ])erhaps cured by medical manage- 
ment alone; (2) acute fulminating, fre- 
quently fatal; (3) chronic continuous; 
and (4) chronic with I'emissions. Con- 
fusion exists in the minds of many ob- 
servers as to when the stage of intract- 
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ability has been reached, and there has 
been a diversification of opinion up to 
the present as to the proper time for 
surgical intervention. These 2 problems 
appear often difficult of solution, yet 
must be faced and solved if successful 
outcome is to be expected. It is consid- 
ered necessary that all patients suffering 
from this disease should be meticulously 
studied, and some over a prolonged period 
of time. In the acute fulminating forms 
prolonged study wastes time, increasing 
morbidity and mortality. Needless to say, 
vitamin and other deficiency states should 
be rectified and all foci of infection eradi- 
cated. Considerable reliability can be 
placed on comprehensive roentgenograms, 
and particularly on proctoscopic exam- 
inations (for 90 per cent originate in the 
rectum). 

The x-rays show characteristic short- 
ening of the entire colon, narrowing of 
the lumen, mucosal destruction and ab- 
sence of haustral markings. The normal 
angulations at the flextures tend to ap- 
proximate right angles. The barium 
enema demonstrates a rapidly filling 
colon with hyperirntability of the in- 
volved segments. Such a picture is a 
clear indication of the removal of the 
diseased colon 

The Selection of Operative Pro- 
cedure — Cave feels justified in emphati- 
cally stating that whatever procedure is 
chosen, and no matter how many stages 
are found necessary, all of the diseased 
bowel should be removed, otherwise a 
cure cannot be hoped for. Due to the 
markedly debilitated condition of these 
individuals, 2, 3 and even 4 stages may 
make for added safety. 

Ileostomy is the first stage in 75 per 
cent of the cases It is important that 
the terminal ileum be divided in an 
area which is not involved, whether it 
be 6 inches from the ileocecal valve or 
3 feet from the ileocecal valve. The ileos- 


tomy should be placed on the anterior 
abdominal wall at a point where it can 
be cared for easily. The proximal loop 
should be drawn well out, 3 or 4 inches 
if possible, and not sutured in any man- 
ner to the anterior abdominal wall, for 
no matter how carefully placed the su- 
tures are through the serosal surface, in 
coughing or straining after operation, 
leaks may occur and annoying fistulous 
openings result. Cave has found that 
ileostomies placed too close to the midline 
predispose to intestinal obstruction, on 
account of loops of small intestine en- 
circling It. Therefore, a McBurney in- 
cision IS chosen and the mesentery su- 
tured to the lateral peritoneal reflection 
to prevent loops of small bowel from 
being caught and becoming obstructed. 
Cave believes the practice of exploring 
the abdomen at the time of the perform- 
ance of ileostomy a pernicious one. It is 
frequently safer to bring out the distal 
end as a mucous fistula rather than to 
turn it in and drop it back, as was orig- 
inally advocated by Rankin Ileostomy is 
accompanied by a relatively high mor- 
tality, due, the author believes, princi- 
pally to the fact that these patients are 
brought to surgery too late. It is an un- 
deniable fact that ileostomy alone has, 
in a few authentic cases, proved not 
merely palliative but curative. 

lleosigmoidostomy has been used as 
a first stage procedure in a small group 
of individuals where the rectum has been 
previously determined free of the disease 
When the left colon and rectum are alone 
involved and it has been accurately proved 
that the process has become stationary, 
transverse colostomy is justified as a 
first stage procedure. Care should be 
taken that the colostomy in the trans- 
verse colon is placed in a healthy segment 
of the bowel. Over 90 per cent of the 
patients in Cave’s series, following ileos- 
tomy, have shown a tremendous gain in 
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weight, due to diversion of the fecal 
stream. Four to 6 months are usually 
allowed before the second stage of sub- 
total colectomy is contemplated. Cave 
states that he and his associates have 
performed subtotal colectomy 11 times, 
with 1 death. A most striking feature 
of this seemingly extensive operation has 
been the mildness of the postoperative 
reaction, as well as the fact that all of 
the wounds have healed per primam. 

The second stage of subtotal colec- 
tomy was earned out through a long 
left paramedian incision. There are 2 
points during this maneuver which have 
seemed somewhat difficult (1) Start- 
ing the mobilization of the distal ter- 
minal ileum, cecum, and ascending; and 
(2) the division of the splenophrenocolic 
ligament Careful hemostasis must be 
effected, and warm moist pads used to 
protect the exposed coils of intestine, di- 
minishing the chance of rapid fall m 
blood pressure It has been made a 
practice to sej^arate the omentum from 
the transverse colon for the reason that 
It simplifies the removal of the colon 
and preserves the omentuin for the pur- 
])ose of covering raw areas In mobilizing 
the right colon, it is well to identify the 
right ureter, particularly in its lower 
half, and the third jiortion of the duo- 
denum higher up, which may be easilx 
injured if care is not taken in thoroughly 
exposing it A fall of blood jiressure not 
infrequently follows the division of the 
middle colic artery, and it is at this stage 
w here Cave and his associates have been 
fijrced to immediately resort to trans- 
fusion As has been stated, the most 
difficult part of the entire procedure is 
adequate exposure and division of the 
splenophrenocolic ligament. When this 
has been accomplished, the left colon is 
easily mobilized and there is little diffi- 
culty in securely closing the stump of 
the sigmoid colon with several layers of 


interrupted silk sutures If the bowel at 
this level is friable, it is safer to bring 
this out as a mucous fistula instead of 
attempting closure A practice has been 
made at this second stage of peritonealiz- 
ing all raw surfaces. It does prolong to 
some extent the operation but it is felt 
it also minimizes the chance for the for- 
mation of adhesions. 

The third stage is carried out by the 
combined abdominoperineal resec- 
tion some 4 to 6 months later, when 
there has usually been an appreciable 
gain m weight and the patient has been 
rehabilitated After ileostomy, after sub- 
total colectomy, and after the third stage 
of combined aI)dominopermeal resection 
of the rectum, transfusion has proved 
beneficial In the poor risk patient, 4 
stages are of necessity employed, the 
second stage may stoj) wuth removal of 
the right colon and a ])art of the trans- 
verse colon, the third stage consisting 
of removal of the remainder of the trans- 
verse colon, s])Ienic flexure, and descend- 
ing colon 

Complications-— The most frequent 
complication following the operations for 
the cure of this disease is peritonitis 
Perforation of tlie colon has occurred, 
even though diversion of the fecal stream 
has been accomidished witli ileostomy. 
W'here the disease is far advanced, stric- 
tures and massive hemorrhages occur, 
even though the fecal current has been 
sidetracked Ileus is not an infrequent 
complication. 

( ){ 29 patients sent to surgery, 5 died, 
giving an operative mortaht} of 17 2 
I)er cent. 

Acute Volvulus of the Cecum 

\^olvulus of the cecum occurs rather 
infrequently according to G Perazzo, 
et From a study of the interna- 

tional literature it appears that since 
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1920 about 60 articles have been pub- 
lished on this subject 

With regard to the etiology and pa- 
thogenesis of this condition, the authors 
take the following factors into considera- 
tion : 

1. Predisposing congenital causes of which 
the most important is a hypermobility of the 
cecum, or an incomplete rotation of the um- 
bilical loop. 

2 Among the acquired predisposing causes, 
hyperkinesia of the cecum has been held re- 
sponsible for the development of the condition 
As immediate causes, cecal distention caused 
by a vegetarian diet, constriction of the as- 
cending colon, and insufficiency of Bauhm’s 
valve have been mentioned Many other patho- 
genetic theories have also been advanced 

3 The immediate causes are usually di- 
rectly related to an exaggerated peristalsis 
which might be produced by a sudden contrac- 
tion of the abdominal muscles, sudden cold, the 
administration of drastic purgatives or vermi- 
fuges, the ingestion of ice-cold drinks, traumat- 
ism, violent movements of the body involving 
the abdominal musculature, violent vomiting, 
strained defecation, and parturition. 

Acute volvulus of the cecum has a 
stormy and abru]:)! onset accompanied 
l)y vivid pain localized m the right iliac 
fossa \ omiting ajipear.s early. At first 
bilious, the voimtus soon becomes ster- 
coraceoiis nefecation does not cease 
abrujitly, the complete abolition often 
being ])receded by diarrhea The pa- 
tient’s facial exjiression suggests acute 
illness, the tongue is dry, the pulse is 
accelerated, and the tein])eratiire is usu- 
ally normal or, at most, slightly raised 
Idle alxlomen a])])ears symmetricall} 
distended, and there may he a moderate 
rigidity ikilpation usiialK reveals the 
presence of an elastic, tender, and I'ela- 
tively fixed mass 

In untreated cases death occurs usually 
on the third day following the appear- 
ance of the symptoms, but it may be 
delayed to the seventh day or later The 
diagnosis is difficult and is usually made 
with the aid of an x-ray film interpreted 


by an expert roentgenologist. The condi- 
tion is commonly confused with acute 
appendicitis and cholecystitis. The treat- 
ment is exclusively surgical. The oper- 
ation consists essentially in replacement 
of the cecum into the right iliac fossa 
and fixation to the tendon of the psoas 
minor muscle In some cases this opera- 
tion may have to be followed by an 
intestinal resection or a colostomy. 

Tumors of Intestinal Tract 

Carcinoids — The histogenesis of gas- 
trointestinal carcinoids is still under dis- 
cussion The tumors are found most 
frequently in the jejunum and ileum; 
those of the ileum show a predilection 
for adults of the male sex and those of 
the appendix for the female sex They 
may be numerous, and their size vanes 
from that of a pinhead to that of a 
cherry, they are round or umbilicated, 
hard, and have a large base of attach- 
ment One of their principal character- 
istics is the presence of argentochromo- 
phil granules m the cystoplasm of their 
cells, analogous to those found in the 
yellow cells of the intestine. Other cel- 
lular inclusions of carcinoids are droplets 
of neutral fat and birefractive crystals of 
lipoid, and occasionally granules of gly- 
cogen The stroma of the tumors is 
formed by a cunnectu^e tissue, moder- 
ately rich in cells, which are for the 
most part fusiform , m addition there 
are lymphocytes, ])ol\ morphous leuko- 
cytes, plasma cells, and eventually mus- 
cular filler cells The lilood vessels may 
be scarce or abundant Carcinoids are 
found at autops) or at operation ; in the 
latter case they are found usually in the 
appendix They very seldom cause in- 
testinal sym])toms, grow^ slowly, and, 
when left undisturbed, may undergo ma- 
lignant degeneration; how^ever, they are 
usually benign and metastases are rare, 
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as only about 30 cases have been re- 
ported. 

S. La Manna®® describes the case of 
a woman aged 67 years, in whom about 
70 tumors, each the size of a small nut, 
were found. Thirty-one of these, consid- 
ered primary, were located near the mes- 
enteric insertion, and infiltrated the 3 
layers of the intestine ; 28 were observed 
in the jejunum and ileum, and 3 in the 
cecum and colon. In some tumors of 
this group, the tunica propria was 
little infiltrated and some adenomatous 
branches issued singly from the bottom 
of individual crypts of Lieberkuehn, 
which gave the impression of a multicen- 
tric development of the tumor ; the newly 
formed tubules perforated the muscularis 
mucosa and continued into the tumor 
above it In other tumors of this group, 
there was no connection with the intes- 
tinal glands, and the tunica propria 
appeared to be intact There were 40 
metastatic nodules, larger than the pri- 
mary lesions and located in the mesen- 
teric insertion of the intestine, the epi- 
ploic appcndice.s, and the mcsenterium 
The histolos>ical nioi'iihology of the neo- 
plastic tissue was that of a pure adeno- 
carcmoid in all the nodules, e.xcepting 
2 in which was found a microscopic 
nodule formed of solid cellular cords 
The outstanding characteristic of the 
tumoral cells was the presence of very 
fine argento])hil and Ipioid granules The 
interest of the case lies m the observa- 
tion of primary nodules m the cecum 
and ascending colon, in which no form 
of carcinoid has as yet been rejiorted, 
and 111 the decidedly adenomatous struc- 
ture of the nodules. 

Malignant Tumors of the Small 
Intestine — Malignant tumors of the 
small intestine may be classified accord- 
ing to their gross characteristics into 
annular and asymmetrical tumors. The 
carcinomas are usually annular, while 


carcinoma tends toward the expansive 
t)rpe of growth. 

The diagnosis of malignancy of the 
small bowel is not often made before 
operation or postmortem; the extreme 
rarity of the condition discourages diag- 
nosis. Rowe and Marshall found reports 
in the literature of 339 tumors of the 
small bowel, of which 38 (4.9 per cent) 
were malignant. Ackman reported 600 
cases of inte.stinal carcinoma in the Mont- 
real General Hospital, of which only 7 
were true carcinomas of the small in- 
testine. 

D. T. Chamberlin®'^ states that if car- 
cinoma of the ampulla of Vater is in- 
cluded, the duodenum leads as the most 
common site of carcinoma of the stria 11 
bowel. The jejunum is next in frequency 
and the ileum last. The average age of 
all patients whose cases have been re- 
ported in the literature is from 45 to 50 
years The symptomatology varies with 
the size and character of the tumor and 
its position in the small intestine. The 
closer it IS to the pylorus, the more acute 
tlie symptoms are when obstruction sets 
in. The duration of symptoms may be as 
short .IS 2 months or ,is long as 5 
years, deiiendmg upon the cliaracter and 
position of the tumor Carcinoma which 
occur.s pro.ximal to the ampulla of Vater 
jiroduces ,s>m])toms that are in no way 
dillereiit from those pre.sent in pylorus 
obstruction due to any other cause Can- 
cer of the ampulla itself produces pain- 
less, uninterrupted, ob.structive jaundice 
and dilation of the gall-bladder, and can- 
not be distinguished clinically from car- 
cinoma of the head of the pancreas Can- 
cer occurring distal to the ampulla in 
the duodenum and upper jejunum results 
in slowly progressive obstruction with 
severe crainp-likc epigastric pain, at its 
peak 2 or 3 hours after meals. 

Tumors in the jejuno-ileal region 
make themselves known by 2 groups of 
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S3miptoms. In the first group there are 
vague symptoms, fairly constant and pro- 
gressive. Malaise, anorexia, and weight 
loss are usually present; anemia is a 
frequent symptom. The pain is shifting, 
dull, and cramp-like in character. As the 
lumen of the bowel is encroached upon, 
vomiting once or twice a week may 
occur, with partial relief of the symp- 
toms. One type of malignant tumor does 
obstruct, but grows away from the lumen 
of the bowel. In such cases the only 
finding will be a hypochromic anemia, 
until the mass grows large enough to 
be palpable 

The prognosis of carcinoma of the 
small bowel is generally poor. The can- 
cer has a tendency toward early metas- 
tasis to the mesenteric lymph nodes, 
peritoneum, liver, lungs, bones, and 
spinal dura, in the order named X-ray 
findings often make a diagnosis possible 
only after metastasis has taken place 
Kiefer gives the average duration of life 
after resection as 1 year, and m his 
report of a series of 11 cases of malig- 
nancy of the small bowel there was only 
1 patient alive 5 years after a resection 
for carcinoma of the jejunum. 

The treatment is entirely surgical, 
and the most difficult part of the problem 
is to recognize the lesion early enough 
for a hopeful prognosis 

During the past 5 years there have 
been 11 cases of malignant tumor of the 
small intestine, of which only 4 were 
diagnosed as such before operation. Six 
patients were found to have carcinoma, 
and 3 lymphosarcoma All 9 patients 
were operated on for obstructive symp- 
toms The 3 cases of lymphosarcoma 
were all in younger patients The earlier 
appearance of lymphosarcoma is fre- 
quently noted in the literature. The lym- 
phosarcomas take a very rapid course 
so that there is not time for the develop- 
ment of a profound anemia before ob- 


structive symptoms supervene. The x-ray 
examinations of the small intestine are 
carried out by means of a barium meal on 
a fasting stomach and films of the ab- 
domen taken at hourly intervals for 6 
hours The author reports 9 cases of 
malignancy of the small bowel which 
came to operation in the Lahey Clinic, 
Boston. 

Carcinoma of the Large Intestine 
— One of the reasons that the end results 
of radical removal of segments of the 
colon for carcinoma of that structure 
are so good (42 per cent of the patients 
are alive and well without recurrence 
over 5 years after operation at the Lahey 
Clinic) is due to the fact that 75 per 
cent of the malignancies of the large 
bowel occurred in the descending colon, 
sigmoid, rectosigmoid and rectum. The 
good results are related considerably to 
the fact that lesions as close to the anus 
as those located in these segments are 
tend to produce early attention — attract- 
ing symptoms so that diagnoses are made 
in time to obtain good end results 

The experience at the Lahey Clinic^® 
in carcinomas of the sigmoid and rectum, 
where over 1000 patients have been op- 
erated upon, shows that in 80 per cent 
of the cases, with lesions at these levels, 
were palpable either through the abdomen 
or by rectum When one also realizes 
that the feces at this level are solid and 
thus tend to produce early obstructive 
lesions and, in ulcerating lesions, bleed- 
ing, it is likewise obvious why these le- 
sions give early evidence of their pres- 
ence. 

In an analysis of the histories in 100 
proved cancers of the right colon. 100 
proved cancers of the left colon and 100 
proved cancers of the rectum it was 
found that of the entire group, there was 
an alteration in bowel function or ab- 
dominal cramps or pain or abnormal 
stools in 97 7 per cent of the cases When 
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TABLE S 

Symptoms of Carcinoma of the Colon and 
Rectum (300 Cases) 



Rec- 

tum, 

Per 

cent 

Lett 1 
Colon, 1 
Per 
cent 

Right 
Colon, 
Per 
cent : 

Total, 

Per 

cent 

Blood in stool 

86 

46 

9 

46 

Altered bovcxl 





function 

79 

82 

81 

80 

Abdominal cramps 




47 

or pam 

7 

77 

86 

None 

2 

2 

3 

2 3 


(Lahey Am J Stirg ) 


these figures are analyzed, as shown in 
Table 5, however, it is to be noted that 
in the rectum 86 per cent had abnormal 
stools, m the left colon 46 per cent had 
abnormal stools, but in the right colon 
but 9 per cent had abnormal stools 

In lesions of the right colon, there- 
fore, the feature m the history of alinor- 
mality in tlie stools which is so often 
])resent in malignant lesions of tlie left 
colon and rectum is lost 

It lias often been stated that the ph\si- 
ologic function of the right colon pla\s a 
considerable jiart in the s_\ niptoni<itolog\ 
of lesions m the cecum and ascending 
colon and likewise has imicli to do with 
the inoitalitc of opc‘ratue ])r()cediires m 
this region 

Due to the kict th<it tlie contents 
of tlie rigid colon <irc Ii({ind m cIlumc- 
ter, and llial the h(|ind contents of tlie 
light colon are rich in highlv \ indent 
organisms, o])erati\e jirocedures sucli as 
direct anastomosis when associated with 
any contamination are ])articularh apt to 
result in jieritonitis 

Likewise, due to the fact that tlie con- 
tents of the right colon arc luiuid in 
character, rarely does one see obstruc- 
tive symptoms m malignancies at this 
level until the lesions are so well ad- 
vanced that they completely or almost 
completely encircle the caliber of the 


colon and are thus often in late and in- 
operable stages. The only exception to 
the appearance of obstructive symptoms 
early in lesions of the right colon is when 
the malignancy of the cecum is close to 
the ileocecal valve and involves that 
structure Relatively early and relatively 
small lesions in this location can produce 
obstructive symptoms even up to com- 
plete obstruction. 

The outstanding clinical feature by 
which early diagnosis may often be made 
in lesions of the cecum and ascending 
colon IS secondary anemia Why sec- 
ondary anemias should he so consistently 
associated with malignancies of the ce- 
cum and avscencling colon has never been 
adecpiately ex])lained It has been sug- 
gested by many that absorption of the 
noxious toxins from the Inghly virulent 
organisms in the w'arm moist culture 
inedui of the luiiiid feces of tlie right 
colon through the ulcerating liase of the 
malignant lesion may well explain this 
seconduw grade of anemia While this 
IS ])ossiI)le, It hardly seems an adequate 
expkination of the severe grades of ^ne- 
inia, gi\ ing i1k‘ ]) atient tlu^ tvpical lemon- 
\elIow color of intense secondary anemias 
that occur with these diseases It has 
olteii l)c‘eii possilile foi L<Lhe\ to make 
the (Ihignosis of probable carcinoma of 
tile right colon merelv from the color of 
the patient and from his statement before 
ex<iniin<ilion tliat lu‘ has vague pains in 
lh(‘ right si(Ic‘ of tlK‘ abdomen Lahey 
knows of no iiLilignanl It'sion wliere such 
severe blood change's can apjiear and 
jiroduce such changes m the facial a])- 
])earance of the patient as with secondary 
anemia assocuited with lesions of the 
ascending colon C eitamly it is true that 
there api)eai s to lie no parallel situation 
in malignancy where such severe grades 
of secondary anemia can l^e ])resent with 
the lesion still readily operable and the 
patient within a stage where radical 
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removal can result in nonrecurrence. 
Should such severe grades of secondary 
anemia be found associated with malig- 
nant lesions elsewhere, they would in 
practically all instances indicate metas- 
tases and nonoperability of the lesion. 
One should bear in mind in dealing with 
lesions of the proximal colon that this 
exception as relates to the anemia exists. 

It is unfortunate that one does not see 
in lesions of the cecum and ascending 
colon bright blood in the stools. Should 
bleeding occur, it becomes so intimately 
mixed with the liquid fecal contents of 
the colon at this level that it is recog- 
nized only by studies for occult blood 
Studies for occult blood, however, will 
rarely fail to show positive findings in 
the presence of malignant lesions of the 
right colon In patients suspected of 
having malignant lesions of the colon 
anywhere it will always be wise to make 
careful studies for occult blood because 
rarely will malignant lesions of the colon 
at any level exist in the absence of occult 
blood in the stools 

X-ray findings in malignant lesions of 
the cecum and ascending colon are par- 
ticularly apt to be confusing Due to the 
fact that the cecum and ascending colon 
often have long mesenteries and are often 
redundant, when these structures are 
filled with l)arium the defects in the out- 
line of early malignant lesions can be so 
located on the posterior wall that they 
are overshadowed by the distended over- 
lying redundant cecum and ascending 
colon and easily overlooked 

It will frequently he necessary to re- 
jieat haruiin enemas in patients suspected 
of having lesions of the cecum and as- 
cending colon and, in addition to that, 
It will be necessary at tunes to send these 
patients home for a period of 4 to 5 
weeks and to have them return for re- 
peat enemas to check with the original 
film. Exclusive of malignant lesions at 


the level of the rectosigmoid, Lahey 
states that he knows of no place in the 
whole colon where it is easier, particu- 
larly in early lesions, to overlook malig- 
nancies. It is unfortunate also that palpa- 
tion of lesions in the right colon is fre- 
quently not positive until they are of 
considerable size and fairly advanced in 
character It is easier, as a rule, to pal- 
pate lesions in the cecum and ascending 
colon than in the hepatic flexure where 
they are so often located deep under the 
outflaring arches of the ribs at this level. 

One should have in mind always in 
the presence of an unexplained secondary 
anemia, particularly in any patient within 
the cancer age, the possibility of a malig- 
nant lesion of the ascending colon with 
little or no symptomatology associated 
with it. More than once in Lahey’s own 
experience, failure to pay sufficient atten- 
tion to an unexplained secondary anemia 
in the presence of other lesions has 
caused him to fail to diagnose a lesion 
of the cecum or ascending colon pre- 
operatively only to find it to his chagrin 
and surprise during an operative proce- 
dure for another condition 

Frequently, the only symptoms in pa- 
tients with malignancies in the cecum 
and ascending colon are quite vague pain 
and feelings of bowel discomfort in the 
right quadrant. It has already been 
stated that when obstructive symptoms 
are present in lesions of the cecum and 
ascending colon one may be quite certain 
that the lesion is late There is a quite 
dependable maxim associated with lesions 
of the large intestinal tract anywhere 
There seems little question that the ma- 
jority of tlie malignancies of the large 
intestine m the rectum, sigmoid, left 
colon and right colon originate in lesions 
which are primarily benign in character , 
that is, polyps and adenomas Most 
surgeons who have had much experience 
and who are seriously interested in these 
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disturbances are convinced of the asso- 
ciation between polyps and carcinomas of 
the large intestine. It is for this reason 
that one may roughly assume that when 
a carcinoma of the large bowel at opera- 
tion or x-ray examination has been found 
completely encircling the lumen of the 
bowel, its age is usually between 6 
months and a year. This is due to the 
fact that a lateral wall lesion requires 
from 6 months to a year to encircle the 
bowel wall completely. 

Since the treatment of malignant le- 
sions of the cecum and ascending colon 
is universally accepted as surgical, the 
only discussion necessary is regarding 
the type of surgery to be applied 

Treatment — One may remove the 
right colon by a variety of procedures. 
Preliminary anastomoses between the 
transverse colon and the ileum may be 
established and at the end of 2 weeks 
the entire right colon may be removed 
The entire right colon may be removed 
at 1 stage and at this same operation the 
ileum implanted into the transverse colon 
The entire right colon with several 
inches of the terminal ileum and the 
hepatic flexure may be removed m 1 
block together witli its mesentery, the 
ileum may be appro.xiinated to the trans- 
verse colon, tacked to the transverse 
colon by the Mikulicz plan and the ends 
implanted in the wound. This is the 
jirocedure wliich the Lahey Clinic thinks 
offers the greatest degree of safety to 
the patient, particularly as relates to tlie 
danger of peritonitis. 

W. W. Babcock®^ states the treatment 
of carcinoma of the colon is the early 
and radical removal en inassr of the af- 
fected segment with 7 cm or more of 
normal appearing bowel on each side of 
the tumor, together with the associated 
mesentery, tributary lymphatics and if 
possible any other involved tissues. The 
presence of small metastatic nodules in 


the liver or of enlarged cancerous glands 
along the aorta does not, in his opinion, 
always contraindicate the removal of a 
resectable primary tumor. By the re- 
moval of the original growth the patient 
is largely relieved of obstructive symp- 
toms, hemorrhage, foul discharge, ab- 
sorption from the sloughing tumor and 
invasion of adjacent parts, and usually 
shows a marked improvement mentally 
and physically. Often he is able to re- 
sume his work for a year or more, and 
finally dies after a relatively painless 
decline. 

In 252 operations for cancer of the 
colon, metastases to the liver were found 
in 33 In 12 the invasion of the liver was 
far advanced or the primary lesion irre- 
movable palliative colostomy was 
done in 6 and a simple exploration in 6 
In the remaining 21 patients, the primary 
growth was resected with 3 deaths (14 
percent mortality). A proctosigmoid- 
ectomy with perineal anus was done 
m 13, a Mikulicz-Paul stage resection 
in 6. and a resection with end-to-end 
anastomosis m 2. Of 19 patients sur- 
viving tlie operation, most have lived 
over a \ear, 4 over 2 years, 1 woman 
now 75 years old is active and comfort- 
able after 4);* years 

Carcinoma of the large bowel may 
exist for 2 years or more w’ithout metas- 
tasis In r>al)Cock’.s series, symptoms 
such as colic, melena, change in bowel 
habit in the form of diarrhea or constipa- 
tion, or j)h_\sical e\Klence of the growth 
had existed for from a few months to 
over 5 years heffire the patient sought 
relief bv operation 

The spread of cancer of the colon is 
chiefly through the lymphatics and por- 
tal circulation Babcock’s experience con- 
firms the findings of Miles that the lym- 
phatic drift from cancer of the bowel is 
upward. Babcock recalls no case of 
lymphatic invasion caudal to the lesion 
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in the bowel, nor in his series has he 
observed gross evidence of involvement 
of the inguinal lymphatics, even from 
anorectal growths. Metastasis to the 
skeleton is much less frequent (5 per 
cent) than to the lymphatics or liver, but 
may occur early. Quite striking is the 
relative, slight tendency toward peri- 
toneal diffusion as contrasted with car- 
cinoma of the ovaries, stomach and other 
organs. Even with colonic growths of 
long duration it is usual to find only 
small peritoneal nodules in a radius of 
but a few centimeters on the peritoneal 
leaflets adjacent to the tumor. In con- 
trast is the predominant local invasive 
tendency of the cancer. It tends to ulcer- 
ate early, to invade the submucosa and 
muscularis to the peritoneum, and later 
to attach to and invade adjacent struc- 
tures, as the bladder, small intestine, 
vagina, uterus, broad ligament, or ab- 
dominal wall. Beginning in the trans- 
verse colon, Babcock has seen attach- 
ment and local invasion of the pancreas 
and a simultaneous perforation and pro- 
liferation in both the stomach and small 
intestine In such cases if there is no 
clinical evidence of metastasis, Babcock 
lias resected the involved colon with the 
attached involved uterus or involved por- 
tions of vaginal wall, bladder, small in- 
testine, stomach, pancreas, or other re- 
movable tissue. 

The tendency in many cases for carci- 
noma of the bowel to remain localized 
for many months should stimulate the 
surgeon to undertake a very radical pro- 
cedure even though excision has been 
considered impossible at a previous op- 
eration, and although a palliative colos- 
tomy has been done Formidable adhe- 
sions may be found quite benign and 
infiltrative thickening about ureters and 
great vessels only inflammatory. The 
author knows of a few situations of 
carcinoma in which a previous opinion 


of inoperability should so often be 
discounted. On the other hand, too 
frequently there is found the rarely 
mistakable infiltration of cartilaginous 
hardness, the “frozen” pelvis, or the 
soft grapsh material of a degenerated 
carcinoma invading parts that are not 
surgically removable. 

The local invasion of the growth has 
2 important clinical applications. The 
base of the ulcer is commonly thin and 
easily perforated by biopsy, or the necro- 
sis produced by radium, fulguration, or 
electric desiccation. Babcock has seen 
the secondary peritonitis and localized 
abscess following a biopsy block an at- 
tempt at radical extirpation of the carci- 
nomatous bowel. The malignant ulcer 
has such an unmistakable clinical picture 
with its hard, infiltrating, ragged, raised, 
and rolled borders and central, depressed, 
irregular crater that the diagnosis can 
very positively be made by palpation 
alone Nearly as reliable is the appear- 
ance of the growth as seen through a 
proctoscope. 

The author has never seen a mistake 
made in diagnosing an ulcerating rectal 
carcinoma by palpation alone, and there- 
fore considers a biopsy both dangerous 
and unnecessary m this type. Should 
biopsy be used, only a portion of raised 
border above the level of the floor of the 
ulcer should be removed. With project- 
ing polypoid or adenomatous growths a 
biopsy IS relatively safe and is desirable, 
as with benign clinical features histo- 
logic evidence of malignancy may be 
found Likewise, except to remove small 
superficial or polypoid adenomatous 
growths or to restore temporarily a lumen 
through an obstructing irremovable fun- 
gatmg cancer, treatment by electrical 
destructive or other local measures should 
be strongly condemned. Local treatment 
not only fails to remove involved lym- 
phatics, but histologic studies show the 
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fallacy of attempting to destroy the pri- 
mary carcinoma without the full thick- 
ness of the bowel The treatment may 
reduce bleeding, delay or temporarily 
overcome intestinal obstruction and thus 
give the patient a measure of relief and 
much hope of cure. As with irradiation, 
these patients are found after months of 
dangerous delay drifting to the surgical 


static growths, have been infrequent. The 
intradural injection of 10 mg. of ponto- 
caine mixed with 55 mg. of procaine is 
favored on account of its prolonged ac- 
tion. As a rule this is immediately fol- 
lowed by 100 to 250 cc. of a 1 per cent 
epinephrinized procaine solution, injected 
locally During the operation, if the 
patient is asthenic, from 1 to 2 pints (500 



23 — (ilass lump chunne> dram, attachtd }>> 4 wiie sutures over ,in intestinal 
anastomosis The dram is not fastened to the skin 


clinic for operative relief A rather long 
duration of life may erroneously l)e as- 
cribed to the treatment 

Patients with cancer of the colon who 
escape a fatal obstruction or ])erforation 
not infrequently live 4 or 5 years and 
s(jme an equally long period after metas- 
tasis has developed 

Anesthesia — Spinal anesthesia has been 
used m nearly all Babcock’s resections of 
the colon without mortality or serious 
complications Although 37 per cent of 
the patients were between 60 and 79 
years of age, serious postoperative pul- 
monary complications, except from meta- 


to 1000 cc ) of 5 per cent glucose, possi- 
bly followed 1)\ 10 ounces (300 cc ) of 
typed citrated blood, is slowdy run into a 
vein I^s])eciall> for secoiidarv operations 
upon ])atients in very jxior ])hysical con- 
dition evipal and glucose infusion, com- 
bined w'lth local anesthesia, have been 
very satisfactory to the operator and of 
great comfort to the patient A slow 
intravenous infusion of 5 per cent glu- 
cose IS started and continued during the 
operation As the patient slowly counts, 
a 2 5 to 5 per cent solution of evipal is 
injected through the rubber tube close 
to the intravenous needle, at the rate of 
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about IS minims (1 cc ) every 10 or 
15 seconds When the patient stops 
counting, the evipal is discontinued in- 
stantly, the abdominal incision quickly 
made and the abdominal wall and sub- 
peritoneal layers freely infiltrated with a 
1 per cent solution of procaine contain- 
ing 1 minim of epinephrine to each 10 
cc. With a pump syringe and a 20- or 
22-gauge needle, from 250 to 500 cc of 
the solution are quickly injected- With 
this combination little additional evipal 
may be required and an asthenic patient 
may doze through an operation lasting 
an hour and a half from a total of only 
0 6 or 0 8 Gm. of evipal If the injection 
IS made at the ankle, the body should be 
tilted head downward, as otherwise a 
dangerous accumulation of the drug in 
the lower extremity may occur before an 
appreciable effect is noted If indicated, 
carefully ty])ed citrated liloocl follows the 
glucose infusion 

It is not uncommon to find the patient 
m belter condition at the end than at 
the beginning of an extensive operation, 
and in no case during recent years has 
sulficient shock occurred under either 
method of anestliesia to prevent the com- 
pletion of a radical 1 -stage operation 

hicisiou — During recent years for re- 
section of the colon for malignancy or 
inflammatory disease, Halicock has used 
()l)li((iie lateral incisions of the iiiiivScle- 
s])litting rectus retracting ty])e almost 
exclusively If\ce[)tion is made if a scar 
from a previous operation lies adjacent to 
the o])erative field The excision of such 
a scar better enables the division of ])ost- 
operativx^ adhesions, the ])ossil)le correc- 
tion of an incisional weakness or the 
avoidance of additional com])hcations in 
the abdominal wall Fever, leukocytosis, 
induration of the panetes, tenderness, or 
fixed mass suggest infection, pericolitis, 
perforation, or abscess and especially in- 


dicate the desirability of a direct approach 
by an oblique muscle-splitting incision 
placed over the lesion. Through such an 
incision infiltrated abdominal wall may be 
resected, an abscess may be drained, in- 
fected bowel delivered and necrotic tissue 
cared for with the least possible contam- 
ination of the general peritoneal cavity, 



Fig. 24 — Sump dram for the continuous 
evacuation of blood and other fluids that 
collect in the alxlomen after an operation 
and that might lead to a spreading peri- 
tonitis (Babcock Am J Siirg ) 

and with tlie low'est percentage of liernias 
from a drained or contaminated wmund 
These incisions run ])arallel with the 
fillers of the external oblique muscle and 
nerves of the abdominal wall and even 
after drainage usually leave a fine linear 
scar Additional room, if necessary, is 
obtained by dividing the anterior and, 
w^here present, the posterior sheath of the 
rectus, and by retracting or dividing the 
rectus muscle The lateral extension of 
this type of incision gives good access to 
the deeply placed ascending or descend- 
ing colon and facilitates the liberation 
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and exteriorization of the bowel m a 
Mikulicz type of resection. 

The alloy steel wire sutures with which 
Babcock began to experiment in 1932 
have proved of great advantage for clos- 
ure of the bowel or abdominal wound. 

They do not hold or transmit infec- 
tion, do not irritate, rarely form fistulous 
tracts, and therefore do not delay the 
healing of an infected wound. Either no 


sigmoid may be reduced by the use of 
“lamp chimney” and “sump” drains, 
Babcock feels that the exteriorization 
stage type of operation is here safer, as 
it is in any case in which there is peri- 
colitis or abscess. 

The “lamp chimney” drains came into 
use in 1935 in Babcock’s attempts to 
exteriorize and later, after adhesions had 
formed, to drain the septic gall-bladder. 



2S — Sum]) and lamp clnmnev drams with suction tubes suTi'ding the suture line after a 
lesectiDU and anastomosis ot tlie s])ltnu dexuu* of the colon Secondar\ intestinal leakage 
occurred in this case but with spontaneous closure of the fecal fistula and ieco\ery (Babcock. 
Am J Surg) 


anesthetic or onl\ <i lutlc local anesthetic 
IS required for the secondary stages of a 
graded operation, the bowel being with- 
out pain fibers 

For the rht>ht h<ilf ot the colon a direct 
anastomosis has in the author’s expe- 
rience given a lower mortality than the 
Mikulicz type of operation, for both be- 
nign conditions and malignant tumors. 
Conversely for the left half of the colon 
the Mikulicz operation is considered 
safer than a 1 -stage anastomosis with 
a functional bowel. 

While the mortality from an end-to- 
end anastomosis in the left colon and 


The device so ncarl\ eliminated the mor- 
t<dity from ojierating for cholecystitis 
that the large gbiss tubes were then an- 
chored o\er other infected areas and 
<ilso over insecure intestinal anastomoses 
(Fig 23) By iidding <i soft rubber 
tube carried to the bottom of the dram, 
iluid welling into the chimney may con- 
tinuously be aspirated (Fig 25) The 
need for the prompt removal of septic 
fluids, blood and other culture media, as 
well as any free peritoneal fluid which 
may lead to a spreading peritonitis, is 
especially great after resection of the 
colon. 
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From difficulties in obtaining "up hill” 
drainage, more recently the author had 
the glass-blower fashion simple glass 
"sumps” of various sizes and shapes 
(Fig. 24) These consist of an external 
collecting glass well or tube which has 


machine shop, Babcock has had the min- 
iature motor and pump assembled as a 
stopper for a wide-mouthed collecting 
bottle (Fig. 26). This forms a portable 
single unit for nearly any aspirating 
service and uses but 1 tube from the 



l-'iK 26 — lilectnc motor witli suction pump and collecting bottle attached to glass sump drain 
tor continuous aspiration of an abdominal wound (Babcock* Am J. Surg ) 


multiple perforations so small as to pre- 
vent herniation of bowel or omentum of 
the adult. The internal aspirating tube 
may be of glass or rubber and is at- 
tached to a suction device, preferably a 
collecting bottle connected with a motor- 
driven suction pump, although a water 
spigot aspirator or Wangensteen appa- 
ratus may be used In the hospital 


patient When used for an abdominal 
resection of the colon the suction drain- 
age should be started during the opera- 
tion and continued during the first 24 or 
48 hours or until there is no further col- 
lection of fluid It IS especially important 
to remove blood so promptly that clots 
do not form and obstruct the tubes. The 
aspirating tube and any other tubes 
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(catheter, enterostomy tubes) running 
from the patient or any pressure port on 
the aspirator should be marked plainly 
or so tagged as to avoid dangerous com- 
plications from wrong connections. It is 
obvious that the outer end of the collect- 
ing tube must remain open for the free 
entrance of air. 

Babcock’s present operative technic is 
as follows: The diagnosis of low-lymg 


seen death follow the delayed closure of 
an ileostomy apparently from this cause 
alone. During the preparation the gen- 
eral condition of the patient is studied 
and he is fortified by fluids and a low 
residue high Caloric diet 
Selection of Operation — In removing 
the cecum and ascending colon usually 
a 1 -stage operation with end-to-end 
anastomosis is used This also has given 



Mukk splitting; Rectus-j^ract- 
incision for operations on. 

G a 1 l-t? I a 

Hepatic flexure of colon. 
Splenic flexure ofcolon. 
Ileo cecal region. 
Procto sigmoid. 


I'ii4 - 7 — I, inuscle-splittinj4, lettus nicisioiis nstd in lestclion ot tliu colon Ji, 

ahcloinmal vvoiind tlosnie v\ith annealed allo> steel uiie a, continuous sutuic*s of 18 wiie toi 
skin, b, inteiiiipted KS wiie sutuies fot siilicutaiieous tat, t, d, c, intei i iipted la\ei suUiies foi 
aponeurosis, muscle and peiitoneuni d he uiit is tied in a scpuiie kn<it and the ends cut \er> 
short (Babcock '\ni J Slug) 


growths Is made In the finger and proc- 
toscope, or, for those <if)ove the ])elvis, 
by harinm enema and roentgen stud} 
Ikvacuation and decompression of the 
])owel before operation <ire oht<uned In 
l<ix<iti\es and repeated irrigations care- 
fully supervised The <iuthor has pro- 
duced an acute obstructuai by a large 
dose of castor oil 

For an unrelieved obstruction a cecos- 
tomy or appeiidicostomy is preferred, as 
a preliminary ileostomy may lead to in- 
anition from the heavy loss of water and 
nutriment, not fully compensable by diet, 
transfusions and infusions. Babcock has 


the best results m ileitis Cutting the 
ileum ()l)li(juel\ <in(l jirojierly s])acing the 
sutures compensates for <i dilTerence in 
diameter between the ileum <ind colon 
The inner 1 or 2 rows of sutures may 
be of continuous clironuc k.itgut or of 
silk, Init for the outer row Habcock 
prefers the fine <ill()y steel wire (gauge 
35 to 38), the ends being cut very close 
to the sciihire knot Babcock’s experi- 
ments show th<it adhesions form even 
over very fine fOOOOO) catgut or silk 
exposed on the surface of the perito- 
neum, but not over the alloy steel wire 
As infection or necrosis along the suture 
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lines frequently occurs, especially after 
anastomoses of the colon, the author 
thinks it wise to anchor a tubular glass 
drain (lamp chimney drain) over the 
line of union, but not to the skin, with 
4 fine alloy wire sutures. This tube is 
lightly covered with a gauze dressing 
and through it the united bowel is in- 
spected daily for change of color as well 
as for offensive odor or high bacterial 
content of the fluid exudate upon the 
bowel If the exudate is free from bac- 
terial contamination at the end of 48 
hours, the holding sutures are cut and 
the tube withdrawn. Offensive odor 
usually is followed by leakage along the 
suture line and indicates that the tube 
should be left m place for from S to 7 
days or until adhesions have firmly 
walled off the area. In several of Bab- 
cock's patients, these tubes have pro- 
vided an adequate vent for intestinal 
contents when leakage has occurred and 
apparently have been life-saving. The 
fecal fistula which then develops usually 
closes spontaneously after removal of the 
glass lube 

No other subst<ince with which Bab- 
c(x'k\ grouj) has experimented, except 
stainless steel, ])roduces «is little irritation 
111 the jieritoneal cavity as does glass 
Buried in a dog’s abdomen, a glass tube 
remains free from ])lastic adhesion or 
exudate at the end of 2 weeks, while a 
rubber tube is then encased in dense 
adhesions, and ulceration through the 
intestinal w<ill h<is started It is to be 
remembered that isolating adhesions 
form very slowly about glass drams, a 
very desirable feature wdien ])rolonged 
drainage of the geneml abdominal cavity 
is necessary. 

The tubular glass drain over the su- 
tured bowel may fail to function when 
leakage occurs on the mesenteric surface 
or that opposite to the tube If this is 
feared a curved suction drain should also 


be introduced to protect this area. Such 
a concealed leak may be suspected when 
the bowel and attached tube become ele- 
vated in the wound evidently from pres- 
sure from beneath the bowel ; or by the 
pain, tympany, nausea, rising pulse and 
temperature, and the evidence of free gas 
and liquid in the abdominal cavity. The 
treatment is the prompt reopening of the 
wound and the exteriorization of the 
bowel ends to prevent further intra- 
abdominal leakage. In many cases a 
proximal enterostomy also is desirable 
to relieve the associated inflammatory 
ileus, and suction fsump drains) should 
be introduced through the wound, and 
if there is turbid or odorous fluids, also 
to dependent portions of the abdominal 
cavity. 

A side-to-side anastomosis is preferred 
by many operators for ileocolostomy, as 
it conveniently enables the formation of 
a large stoma. The end of colon and 
ileum projecting proximal to the anasto- 
mosis should not exceed 5 cm. in length 
and should be securely inverted and well 
vascularized, as there is a tendency for 
the blind ends, especially that of the 
ileum, to become distended and to leak 
or cause colic 

l^"or several years, Babcock has not 
used a side-to-side anastomosis Resec- 
tions ill the transverse colon are com- 
plicated by the attached gastrocolic 
omentum and great omentum and by the 
lack of blood supply when the transverse 
colic artery is divided In an obese per- 
son particularly, it may be difficult to 
free the colon from its fatty encasement 
without mterrupling the circulation In 
such a patient a Mikulicz operation may 
not be very practical even at the flexures 
and Babcock has observed that along the 
bulky folds of retained fatty omentum 
infection ma}^ be carried from the open 
wound into the peritoneal cavity with 
resulting fatality. As a rule resection 
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of the transverse colon except at the 
flexures should be complete. In the obese 
patient also an end-to-end anastomosis 
in the transverse colon is particularly 
subject to necrosis and leakage. 

Anastomotic resections of the descend- 
ing colon and sigmoid have a greater 


insufficiently radical. The author has 
modified the technic so that a radical 
operation may be done and the con- 
valescence shortened, as follows: (1) 
The cancerous bowel, mesentery and 
other attached invaded tissues are lib- 
erated wide of the growth and exterior- 



Fig 28 — “One-stage abdominoperineal proctosigmoidectomy with perineal anus A, the dis- 
eased loop of bowel has been liberated from above, then deliveied through a median postanal 
incision and removed B, the perineum, pelvic floor and rectosigmoid have been removed after 
liberation from below C, for an invading anterior proctosigmoid cancer the pelvic colon and 
infiltrated portion of the prostate ha\e been delivered through an anterior peiineal incision and 
lemoved The sigmoid has been brought thiuugh the remaining anus, which has been split an- 
teriorly to relie\e tension the pelvic colon and sigmoid have been delivered and removed as in 
A, but the rectum has been amputated just above the sphincters, and the withdrawn sigmoid laid 
in the gutter formed by splitting the anus posteriorly A glass pelvic dram is in place a, anus ; 
b, recum , c, perforated glass dram; d, sigmoid, e, antenoi perineal incision for anterior in- 
filtrating cancers of the lectum, f, defect from excising pelvic floor by a wide elliptical incision, 
h, posterior split anus; rectal tube tied in sigmoid, posterior perfoiated glass tube drain 
extending along sacral curve. (Babcock* Am J Siirg ) 


incidence of infection and leakage than 
those of the right colon, and therefore a 
higher mortality unless the fecal current 
has previously been diverted. As a result 
and also because the area is beyond the 
liquid absorbing part of the colon it is 
here that the Mikulicz-Paul type of oper- 
ation is especially indicated. 

For colonic malignancy the operation 
has been criticized and discarded as 


ized en masse The wide removal of 
malignant tissue, an essential part of the 
operation, is much more important than 
the peritonealization of denuded surfaces 
or the formation of a long spur for later 
division (2) If the arms of the liberated 
loop of colon can be apposed without 
tension, they may be sewed together 
along anti-mesenteric borders. Usually 
the sutures cause tension and may tear 
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out or perforate the bowel and Babcock 
omits them. (3) A narrow sump drain 
IS introduced to be left in for 24 to 48 
hours to keep the cavity free from blood 
and serum. (4) The wound is closed 
only with layer interrupted alloy steel 
wire sutures and ligatures to minimize 
infection. With a protective dressing in 
place the exteriorized mass is immedi- 


by the closure of the wound a short spur 
has formed. This spur is divided a 
centimeter at a time, the edges being 
united with a follow-up suture of inter- 
rupted 35 or 36 alloy wire in a fine 
curved needle. By traction on the last 2 
sutures introduced, the spur is elevated 
and stretched, facilitating further incision 
and the introduction of additional su- 



Fip: 29 — Transfer of abdominal colostomy to perineum A, the colostomy has been liberated 
and a cap of gauze and rubber has been tied over the end of the bowel with a folded gauze tape 
B, the liberated bowel and traction tape placed against the floor of the pelvis for withdrawal 
through the perineum (Babcock Am. J. Surg ) 


ately cut away Ijctween clamps. (5) A 
right-angled glass tube with well rounded 
lower border and attached Penrose rub- 
ber drain is then tied in each bowel end — 
above the skui level (6) These glass 
tube vents arc lemuved when leakage 
from necrosis t)cciirs, usually from the 
fourth to the sixth day, and wet dressings 
of a 1 to 500 permanganate of potassium 
solution are applied and freciiiently 
changed to deodorize discharges (7) 
After 7 to 10 days the necrotic bowel 
ends are trimmed, and gently liberated 
from the skin and subcutaneous fascia 
for suture. Where the arms of the loop 
of the bowel have been held in apposition 


tures Care is taken not to open the 
peritoneal cavity. Finally, the bowel ends 
are united as far as is feasible with in- 
verting wire sutures. The skin and fascia 
are left open, separated and elevated 
from the sutured bowel by a light gauze 
packing and the wet permanganate 
dressing continued 

The steps of the Mikulicz operation 
have thus been modified from such un- 
fortunate experiences of Babcock or his 
colleagues as death from leaving an ob- 
structive colostomy clamp on the bowel 
for 2 or more days ; ischemic perforation 
and death from applying a spur clamp 
over the mesenteric border of the bowel 
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or from using a devascularized loop; 
death from pressure perforation due to 
an indwelling colostomy tube and fatal 
spreading pyoderma of the abdominal 
wall from failure adequately to drain the 
subcutaneous fat after a Mikulicz oper- 
ation. 

In the method just described, as the 
spur IS divided under vision and the 
edges united by sutures, there is less 
danger of perforation and leakage and 
much less necrosis than when the crush- 
ing clamp is used. The suture method is 
nearly painless and relieves the patient 
of the days of distress and sloughing 
accompanying the use of the clamp From 
the short loop used the union obtained 
is often more of an end-to-end anasto- 
mosis than the side-to-side j* unction of 
the Mikulicz procedure. Occasionally 
with the wire sutures, Babcock has had 
the bowel closed and the patient ambulant 
by the twelfth day after operation, but 
usually several steps are required 

Colostomy — As nearly all patients ob- 
ject to an abdominal colostomy, Babcock 
has given much attention to the jireser- 
v<ition of a perineal opening With re- 
section of the colon above the midsig- 
mold this IS not difficult, and with 
invoKement of the lower sigmoid <in(l 
even the rectosigmoid lunction b\ c<ire- 
fully liberating the jielvic colon to the 
door of the pelvis, it is <it times ]3ossible 
by traction to deliver the upper rectum 
through a lower left inguinal incision 
wath sufficient room below the growUh to 
ap[)ly a clamp close to the skin and 
remove the involved segment An <ingle(l 
glass lube is at once tied in the proxinicd 
end of the sigmoid and the cancerous 
loop with attached mesentery excised 
Should the cancer involve much of the 
rectum, or the patient have a thick ab- 
dominal wall, an adequate excision by 
this method may be impossible, in which 
case the delivery and removal of the lib- 


erated rectosigmoid through the peri- 
neum is the preferred operation. In a 
woman of 77 with very friable tissues 
the rectum below the carcinoma parted. 
It was cleansed by passing antiseptic 
gauze through to the anus from above 
and a large cylindrical glass drain an- 
chored over the open end of the rectum 
with 4 alloy wire sutures. The proximal 
rectosigmoid was excised, with forma- 
tion of a colostomy An uncomplicated 
recovery followed. 

It IS well recognized that resection of 
the obstructed colon has a high mortality 
unless the bowel is first decompressed 
by a colostomy, ileostomy or appendi- 
costomy 2 or more weeks before the 
major operation The appendix may be 
used provided it has a sufficient lumen 
and the obstruction has not reached a 
critical stage. It is delivered through a 
short muscle-sphttmg incision which is 
closed about the appendix without con- 
stricting or dividing the meso-appendix 
The ti]) of the aj^pendix is then ampu- 
t<iled and small soft rubber catheter 
threaded into the cecum, wdneh is grad- 
u<dly (leconiprcsscd by repeated gentle 
irrig<iti()ns, hrst with wMrm saline and 
liter with A 5 ])cr cent solution of perox- 
ide of hydrogen l)y (lul_\ withdrawing 
the catheter <uid substituting <i well lubn- 
cMled 1 of lirger si/e, Ikibcock has been 
<ible to insert <i 27 b' rectal catheter 
through the <i])])en(lix «it the end of a 
wx‘ek 

In many middle-aged or elderl) ])a- 
tients, however, the apjiendix is too 
atropine to be used and <i jiortion of the 
distended cecum or lower ileum is with- 
drawn through the muscle-splitting inci- 
sion, a segment isolated and emptied 
with the aid of a non-traumatizmg, 
curved rubber-covered clamp Two con- 
centric purse-string sutures of fine silk 
are then introduced in the wall of the 
bowel, within which, under the protection 
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of surrounding pads, a puncture is made, 
and a 14 F. soft rubber catheter intro- 
duced and tied in. In closing the wound 
about the catheter it is best to use only 
alloy steel wire sutures and ligatures 
The ends of the outer purse-string suture 
are brought outside the wound and tied 


ter will usually be found adequate for the 
decompression of the obstructed bowel. 

If the free peritoneal fluid is turbid or 
shows evidence of bacterial contamina- 
tion, a long narrow sump drain should 
be introduced through the wound to the 
bottom of the pelvis and suction evacua- 



.30 — CaiKer of the rectosigmoid and 
.ittached doulile-harrelled colostomy of the 
sigmoid withdrawn in 1 stage thiongh a 
postanal incision after closing the abdominal 
vvound /, c.incet B, colostomy openings 
coveiecl with gau/e and luldier dam C, trac- 
tion t.ipe f.istened to B Tlie bowel was 
adlieieiit <ind 2 previous <ittemi)ts at removal 
thioiigh the abdomen had been aliandoned 
The patient stionglv objected to the ab- 
dominal colostomy ( Halicock \m J Sui- 
gery ) 

around the catheter, after having also 
been used to anchor the bowel to the 
overlying edge of peritoneum Under 
repeated and prtjkuiged irrigation after 
the patient has been placed in a com- 
fortable position in bed, the small cathe- 


Fig 31 — Hernia and intestinal prolapse 
from colostomy 11 years after Miles opera- 
tion for carcinoma of the rectosigmoid The 
redundant bowel and scar were excised, the 
hernia repaired, and perineal anus formed 
(Babcock \m J Surg ) 

tion continued as lung as lumid comes 
away 

This simple enterostomy with a small 
catheter having several openings is pre- 
ferred because the introduction of a 
mushroom catheter is more difficult, ne- 
cessitates a larger opening, and there is 
risk of greater contamination in the 
wound. From a large and therefore 
stiffer rubber catheter, the author has 
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seen fatal perforation of the bowel due 
to pressure of the tip of the catheter. 
In his experience the mortality of a for- 
mal colostomy with exteriorized loop 
for ileus from cancer of the colon is 
about IS per cent or over. Where there 
has been a heavy impaction of solid feces 
above the obstructing carcinoma while a 
simple enterostomy and persistent irri- 
gation will relieve the acute and danger- 
ous symptoms, flushing from any single 
opening may be inadequate to liquefy 
and evacuate the nearly solid mass Even 
with a through and through flushing 
alternately, discharging first from the 
rectum and then the proximal enteros- 
tomy, hours of effort perhaps repeated 
over several days and the use of many 
gallons of water may be required before 
the colon is emptied 

As for the abdominopcnne fl iiroclo- 
sigmoidectomy whicli is tlie jireferred 
procedure for cancer of tlie lower sig- 
moid and pelvic colon, Ifihcocb believes 
that a single stage op(‘i*atioii wuli peri- 
neal anus may be as radical, more aseplu , 
rather easier of execution and better for 
the patient than the com eiitiomii mul- 
tiple or single sl<ige ])roce(lures with the 
formation of <i ])ermanent <ib(lomm.il 
colostomy Jn genend, surgical opinion 
contends that an ()])ei«ition wathont colos- 
tomy is less nidicMl llowevcr, in the 
Operation used b\ Habcock and his col- 
IcMgiies, the lig<itions are ])laccd as high, 
the section of bowel, mesenterv and 
peritoneum removed is as gre.it, and <m 
associated panhysterectomy, or resection 
of the vagina, vesicles, prostate or pelvic 
floor is as feasible as with any other 
operation. Moreover, that the colostomy 
may not have been essential for a radical 
excision at the original operation is indi- 
cated by Babcock's ability to transfer 
such an opening from the abdominal wall 
to the perineum at a later time. 


The single stage operation with peri- 
neal outlet is done without crushing, 
dividing or opening the bowel until after 
the wounds have been sutured and dress- 
ings in place and, therefore, should be 
more aseptic than one performed with an 
abdominal colostomy. In either case in 
the liberation of the cancer an inad- 
vertent opening of friable bowel or an 
invasion of a septic focus may occur. 
That the patient prefers the perineal 
opening even without sphincter control is 
the testimony of those Babcock has oper- 
ated upon, as well as those who have 
had an abdominal colostomy transferred 
to the perineum l"rom about 110 such 
operations Ikibcock has learned that a 
perineal sigmoidostomv has a conven- 
ience, an infrequent soiling and dis- 
charge of gas, and an expulsive power 
from the abib'iminal muscles tmequaled 
by <in abdonimal colostomy With reg- 
ulated emplMiig of the colon, over one- 
Inilf of the p<itients with the ])erineal 
()])ening can dispense with a ])roteciive 
p<i(l and 85 per ccail li,i\e mfreciuent 
soiling With <i few nioclihcations the 
technic 1 bibcock now uses follows the 
])Lni he desenhed in 1052 

Jilinuualioji (fl flir . Ibdoniuial Colos- 
loiuy An ahdoniiinil colostomy was 
trans])lantc‘d to tbe^ ])erineum m 7 pa- 
tients In A the eolosloinv had been a 
]>art of <in abdominoperineal procto- 
signioidec toin\ for tanc'cr, in 1 patient 
11 vears, m <uiot!u‘i -I \e<ns 1)c‘fore In 
tlie third paluail ibe c<incer h<id per- 
forated the vagnri <uid invaded the 
uterus and l>a]>cock liad combined a 
panhysterectoniv and rc‘section of much 
of the vagina with an alidonnnopenneal 
proctosi o ni( )idec‘t < )i i }y and colost oniy, 7 
months before The fourth patient had 
an cji masse resectuni of uterus, ap- 
pendages, upper vagina, rectosigmoid and 
4 or 5 cm of 1 ureter 11 montlis before 
the transplantation The fifth patient had 
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vertical, very adherent abdominal scars 
from 2 previous attempts to i*emove a 
cancerous rectosigmoid. On account of 
adhesions the growth had been con- 
sidered irremovable and a double-bar- 
relled sigmoid colostomy was done. 
Without disconnecting the openings in 
the sigmoid, adhesions were divided and 
the rectosigmoid and colostomy liberated 
from above and then delivered through 
the perineum with the formation of a 
perineal anus (Fig 30). All 5 patients 
had satisfactory recoveries 

The advantages of the perineal open- 
ing were very evident, such as ability 
to go without a pad or other protection, 
evacuations occurring every 2 to 4 days 
instead of several times daily, conven- 
ience for irrigation, diminished flatus, 
and more effective expulsive action of the 
abdominal muscles The remaining 2 
patients were cachectic men One, aged 
60, had been treated for over a year by 
injections A sigmoid colostomy for an 
olistructing anorectal carcinoma was done 
24 days before an abdominoperineal re- 
section with transplantation of the colos- 
tomy to the perineum Despite preop- 
eratnc cvacuant measures the colon 
contained much impacted fecal material 
The advanced adherent carcinoma rup- 
tured in delivery. The patient died of a 
postopcrativ^e peritonitis. The seventh 
patient, aged 70, had a rectosigmoid car- 
cinoma On account of his great debility, 
a 2-stage operation was tried, a double- 
barrelled .sigmoid colostomy being done 
at the first stage, and a proctosigmoidec- 
tomy with delivery of the bowel and of 
the colostomy through the pcriiieuni at 
the second stag(‘ IS days later The pa- 
tient died later from a necrotic metastatic 
carcinoma of the lung. 

These experiences have confirmed 
Babcock’s impression that it is easier 
and safer to do a proctosigmoidectomy 
in 1 instead of several stages, that any 


preliminary colostomy should not be in 
the field of the radical operation, and that 
while a permanent palliative colostomy 
for cancer of the rectosigmoid may prop- 
erly be placed in the sigmoid, a tempo- 
rary colostomy for intestinal obstruction 
should be in the cecum or proximal colon. 
It also was evident that it is safer to 
reoperate in the field of an old rather 
than a recent colostomy With chronic 
obstruction in the terminal bowel a bulky 
fecal impaction may extend back to the 
cecum and be very difficult to remove by 
retrograde irrigation through a sigmoid- 
ostomy. In transferring a colostomy to 
the perineum, if there is a double-bar- 
relled opening, it is usually better to 
isolate and ligate the ends of the bowel 
as 1 , covering the openings with a single 
protection of gauze and rubber drain, 
securely ligated in place rather than to 
divide the bowel. 

Technic of Transferring an Abdominal 
Colostomy to the Perineum — The colos- 
tomy opening is plugged with antiseptic 
gauze and closed with sutures, and when 
liberated, the end of the bowel is covered 
by a cap of gauze and rubber dam se- 
curely tied on with a long tape (Fig 
29). The sigmoid segment and, if neces- 
sary, the descending colon are then suffi- 
ciently mobilized from peritoneal and 
other attachments to slide at least 12 cm 
(5 inches) below the posterior pelvic 
brim The soft tissues in the midline 
close to the sacrum are divided and tlien 
tunneled to the pelvic floor until a chan- 
nel IS formed through which the sigmoid 
may easily be drawn. The tape is packed 
in this tunnel, the end of sigmoid laid 
over the opening and abdominal wound 
closed With care not to injure the 
urethra or bladder the perineal scar is 
opened from below and the tape and 
attached sigmoid pulled through A glass 
tube drain is introduced at the side of 
the coccyx or through the incision back 
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of the sigmoid. A rectal tube is fastened 
in the sigmoid to prevent soiling during 
the first few days after the operation. 
The glass drain is usually removed in 
from 24 to 48 hours. 

Operability and Mortality — Unfortu- 
nately, universal standards have not 
been adopted as to the operability of 
persons having cancer of the large intes- 
tine. Babcock has attempted a radical 
operation in any case in which it offered 
a chance of prolonging the patient’s life 
or rendering it more comfortable even 
though It could not be curative Thus of 
abovit 265 patients seen during more re- 
cent years, operation was done in 252, 
which included removal of the cancerous 
segment m 212, an operability rate of 84 
per cent, if the patients not curable but 
relievable are included In alioiit 40 per 
cent of the patients symptoms indicative 
of cancer had been jiresent over 1 year 
and m 21 per cent from 2 to even 5 years 
before the operation At the time of 
operation 37 jier cent of the jiatients 
were over 60 >ears of age, and 11 jier 
cent between 70 and 79 years As has 
been indicated, metaslases were not un- 
common in those considered to be rad- 
ical!} o])eral)le Wdth such an extremely 
distressing and fatal disease as cancer 
tlie jiatient lias little to lose, except pain, 
if gi\x‘n the lienefit of ever} surgical 
doiilit 

\n enlarged l\m]:)h node in the held of 
the cancer is freciiiently found free from 
malignanc} in the laboratory Occasion- 
al!} ominous ])hysical signs, as fixation, 
the intense anemia of a cecal cancer, or 
a re])ori from previous operation that tlie 
growth was adherent and irremovable, 
will be found due to a benign cause or to 
a malignancy that can l)e extirpated 
Mortality and Babcock’s concepts of 
operability are closely related Of the 
252 patients 46, or 18 per cent, died after 
operation while in the hospital The high- 


est mortality occurred in cases with 
perforation and resulting peritonitis, 
abscess or fistula; 15 cases with 9 deaths 
(60 per cent). Next was the mortality 
from direct anastomosis, 9 deaths in 26 
cases, almost entirely from resections of 
the functional left colon While the mor- 
tality has been reduced 1:>y the recent use 
of better drainage, and while the opera- 
tion is believed to be safer than a Miku- 
licz resection for the right colon, it has 
now been largely abandoned for the left 
side of the colon unless the fecal current 
has previously been diverted 

Colostomy — an operation under other 
circumstances of very low mortality — 
had a mortality of 30 per cent m the 23 
advanced cases m which it was used as 
a palliative measure The operation ren- 
ders these ])atients disgusting to them- 
selves and to their friends, w^ho do not 
care to take them from the hosjiital and 
often leave them until they succumb to 
the ])rogress of the disease Bal^cock’s 
])resent tendencv is to do very few*- so- 
called ])alliative colostomies In the face 
of olislruction he dejiends u])on a low’ 
residue diet, irrigations, and duodenal 
suclion lu)r the patient whose advanced 
disease lea\es him but few remaining 
days, Babcock thinks it better to let him 
die obstructed tlran to inflict the nuisance 
of a colostonn upon him and his at- 
tendants 

d'he o])eratne mortality is much re- 
duced if we eliminate those shown b} 
autopsy to have lieen hopelessh’ diseased 
liy metastasis or those it was learned by 
ex])erience were made(iuately drained at 
tlie time of operation Then the mortality 
m Balx'ock’s senes from abdominoper- 
ineal proctosigmoidectomy wnth ])enneal 
anus drops from 20 per cent to under 
6 per cent, from ])ermeal proctectomy 
from 11 to under 4 per cent, and from 
the Mikuhcz-Paul operation, from l5 per 
cent to about 5 per cent 
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PANCREAS 

Acute Pancreatitis 

Acute pancreatitis has been described 
as being one of the most dramatic of all 
diseases. It has been placed in the same 
category as ruptured ectopic pregnancy, 
since, in both, the classical description 
is one of profound shock. This impres- 
sion in the latter instance has been 
changing because now most patients with 
ectopic pregnancy are operated upon be- 
fore the lesion ruptures In pancreatitis, 
however, many physicians are still re- 
luctant to make the diagnosis in the 
absence of shock and cyanosis An anal- 
ysis of the cases presented by L S. Fallis 
and G Plain‘>’^ demonstrates that such 
findings are quite unusual It was the 
relative mildness of symptoms and find- 
ings in severe cases in contrast to the 
classical descrijition that aroused interest 
and prompted a study of the authors' 
case records They have noted that in- 
creased interest in the subject has 
brought about iniiiroved results in lioth 
tlie diagnosis and treatment of their own 
cases, for examjile, the 3 cases seen after 
this work was started were correctly 
diagnosed ] ireojierat i vel y. 

The study covers 26 ])atients with 
acute pancreatitis operated uiion at the 
Henry hord Hospital Cases not coming 
to operation and those definitely sec-* 
ondary to a jierforating ])e])tic ulcer are 
not included 

Most iiatients with acute pancre<ilitis 
present chnic<d features which lead the 
observer to suspect dise<ise of the biliary 
tract On admission to liospilal llie first 
examiner recorded his early impression 
of the condition Cholecystitis and chole- 
lithiasis headed the list of possibilities m 
16 of the 26 cases, or 61 5 per cent 
of the total Perforated ulcer was con- 
sidered on 7 occasions and acute intes- 
tinal obstruction in 4 instances. Acute 


appendicitis and acute diverticulitis were 
both mentioned twice, while tabetic 
crisis, angina pectoris, general perito- 
nitis, subphremc abscess, ureteral cal- 
culus, and mesenteric cyst each entered 
the diagnostic field once Acute pancre- 
atitis was mentioned as a possibility 10 
times. 

A definite diagnosis of acute pancrea- 
titis was made in 8 cases, or 30 8 per 
cent of the cases. In 1 patient the diag- 
nosis was easy because he had been 
operated upon before for the same con- 
dition. The diagnosis m 3 patients was 
based on the presence of a bluish discol- 
oration around the umbilicus, the so- 
called Cullens sign In the authors' 
experience the presence of an upper ab- 
dominal mass and a positive Cullen's 
sign as was found in 2 of the authors' 
cases provides the only definite diag- 
nostic criteria, for, of the 8 positive diag- 
noses, only 2 were made without 1 or 
the other of these clues. 

The finding of 73.1 per cent of the 
authors’ patients with pathologic gall- 
bladders serves to emphasize the rela- 
tionship which has been stressed by all 
authors on the subject The gall-bladder 
and ])ancreas have much in common , 
their ducts normally enter into the duo- 
denum together, though the exact rela- 
tionship vanes , their blood supply arises 
from the same source, and their lym- 
phatic vessels have a rich anastomosis 
Of the 3 possible routes for spread of 
infection from the gall-bladder to the 
pancreas, the lyinpliatic route appears to 
be the most feasible Some sup])ort of 
this theory is given by a consideration 
of the frequency with which mild degrees 
of chrome pancreatitis are found in cases 
of cholecystitis and cholangitis 

Biliary calculi were present in the gall- 
bladder in 15, or 80 per cent, of the 19 
cases in which the gall-bladder was 
obviously diseased, but were found only 
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twice in the common duct at operation. 
However, in 1 patient who expired, 
autopsy revealed a single small stone 
plugging the ampulla of Vater. No doubt 
there were other examples of common 
duct calculi in the senes, for, even under 
the most favorable conditions, small 
stones are frequently unrecognized and 
all the more so when exploration must 
be hurried because of the condition of 
the patient Gall-stones, of course, can 
be a factor m acute pancreatitis only 
under circumstances in which obturation 
of the ampulla of Vater permits reflux 
of bile into the pancreatic ducts. The 
anatomic variation making this possible 
probably occurs m about 60 per cent of 
cases, as shown by reports fluctuating 
from 3 5 per cent to 89 per cent. 

The question which naturally arises is, 
why IS pancreatitis so infrequent if it is 
caused by spread of infection from the 
gall-bladder either through the lymphat- 
ics or by way of the biliary passages^ 
There were 1716 cholecystectomies per- 
formed at the Henry Ford Hospital dur- 
ing the same period the 26 cases of acute 
pancreatitis of this series were observed, 
This gives a ratio of 66 to 1, a figure 
almost identical with that given by Abel, 
who found 30 operations for acute pan- 
creatitis and about 2000 ojierations in the 
biliary tract. Furthermore, if the gall- 
bladder origin hypothesis is the correct 
one, acute pancreatitis should be more 
commonly associated with acute than 
with chronic cholecystitis and yet the 
authors show' the reverse to be true, for 
the gall-bladder was acutely inflamed in 
only 15 4 per cent of the cases. Finally, 
how are w'e to explain these cases of 
acute pancreatitis m which the gall-blad- 
der shows no evidence of disease? The 
clinical course of the disease in fulminat- 
ing cases suggests an overwhelming in- 
fection. It may be that a generalized 
infection becomes localized in the pan- 


creas in the same manner that the lungs 
bear the brunt of a pneumonic infection. 

Treatment — The best results were 
obtained in those cases where the opera- 
tion simply consisted of drainage of the 
lesser peritoneal cavity. Eleven pa- 
tients were treated in this manner with 
5 deaths, a mortality rate of 27.7 per 
cent. When cholecystostomy was added, 
as it was in 13 cases, there were 8 deaths, 
a mortality rate of 61.8 per cent; and 
death occurred in 2 of the 4 patients in 
whom the gall-bladder was removed and 
the common bile-duct drained, a mortal- 
ity of 50 per cent The finding of a 
mortality rate of 46 1 per cent, even in 
such a serious disease as acute pancrea- 
titis, suggests that the method of treat- 
ment currently in vogue should be re- 
viewed critically It has been the pro- 
cedure in the authors’ clinic to operate 
upon all cases of acute pancreatitis as 
soon as they are diagnosed or suspected 
The fluid balance, of course, is restored 
and blood transfusions are given to 
forestall or combat shock All the pa- 
tients 111 the series exceiit the last 3 were 
treated in this manner 

It is interesting to conjecture why 
early autliors on the subject felt that it 
was so necessary to ev'acuate the prod- 
ucts of pancreatic necrosis Their teach- 
ing has been followed by’ most surgeons 
in spite of the work of Whipple, wdio, 
as long ago as 1913, demonstrated that 
the peritoneal exudate in acute hemor- 
rhagic pancreatitis was innocuous when 
injected into the veins and peritoneal 
cavities of animals The modern trend is 
to treat acute pancreatitis conservatively 
and to operate only when a definite mass 
appears. The results of drainage of these 
pseudocysts and abscesses are extremely 
good and the mortality is low 

The proponents of the conservative 
treatment feel that immediate opieration 
does not benefit the fulminating cases 
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and that the added insult of the anes- 
thetic and the operative trauma may turn 
the tide against the patient. Their con- 
tention receives further support from the 
conclusions of practically all observers 
that the outcome of a case depends on the 
degree of involvement of the pancreas 
and that this is often determined by the 
time the patient is seen by the surgeon. 
Decompression of the biliary system, in 
the authors’ cases, did not fulfill the 
theoretic expectations since the mortality 
rate in those cases in which cholecystos- 
tomy was performed was almost double 
that of simple drainage of the lesser 
peritoneal cavity. However, it is con- 
ceivable that in the early edematous stage 
of acute pancreatitis decompression of 
the biliary system might be of value be- 
cause there are cases on record in which 
only edema of the pancreas was found 
at operation, and yet the patient went on 
to die of a fulminating pancreatitis. The 
great drawback of the expectant attitude 
IS m the difficulty of making an accurate 
preoperative diagnosis Directly as a re- 
sult of this study the authors have treated 
conservatively their recent cases of acute 
pancreatitis, including the last 3 of this 
series. All of the patients recovered fol- 
lowing drainage of abscesses or pseudo- 
cysts. 

The high mortality of acute hemor- 
rhagic pancreatitis has induced many 
authors to investigate the cause of this 
condition A. Pavlovsky thinks that 
today there is a tendency to use the same 
treatment for the many different types 
of acute pancreatitis. Some authors con- 
sider operation the treatment of choice, 
while others do not favor operation ; a 
certain amount, of confusion exists on 
this point. 

Pancreatitis may be classified as fol- 
lows; (1) Classic, acute hemorrhagic 
pancreatitis, (2) acute edema of the 
pancreas with all of its variations, and 
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(3) serous hemorrhagic apoplexy of the 
pancreas. 

1. The clinical symptoms of acute 
hemorrhagic pancreatitis are classic. 
Operation shows cytosteatonecrosis of 
the gland, the peritoneum, and the omen- 
tum. In addition, there is a hematoma 
or hemorrhage and often acute distention 
of the biliary ducts associated with a 
gall-bladder filled with stones. 

Pavlovsky believes that the condition 
in all cases in this group can be improved 
by operation and that in none will it show 
improvement following non - operative 
measures. Surgery consists chiefly of 
relief of the tension of the biliary tract 
by means of cholecystostomy and drain- 
age of the necrotic focus in the pancreas. 
The author concludes that only operative 
measures can give any hope of success, 
even if the rate of mortality is very high. 

2 Acute edema of the pancreas has 
received the attention of many authors in 
recent years. The author believes that, 
as the condition does not always precede 
acute hemorrhagic pancreatitis, the treat- 
ment may be non-operative and should 
be as energetic as possible. In this way, 
emergency operations with all their dan- 
gers can be avoided If we study the 
clinical records of many patients with 
acute biliary colic, we very often find 
that during the attacks there is abdominal 
pain with irradiation to the back, as well 
as a certain degree of peripheric shock 
These symptoms show the involvement 
of the pancreas and indicate the urgency 
of an operation designed to correct the 
biliary disease 

Medical treatment consists of the 
injection of hypertonic saline or 
hypertonic glucose solution, the ad- 
ministration of cardiac tonics, adrena- 
lin or epetonine, caffeine, or camphor 
derivatives, and, in serious cases, blood 
transfusions. 
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Recovery is very slow, often requiring 
2 or 3 days, but the best procedure is to 
wait and operate later, when the patient 
IS in better condition. 

The author states that early operation 
in acute edematous pancreatitis has given 
poor results, as the mortality is around 
50 per cent. Some authors believe that 
operation should be avoided in every case, 
as the distinction between edematous and 
hemorrhagic pancreatitis is quite diffi- 
cult. The statistical results are very 
different, the mortality ranging from 0 
to 22 per cent 

The distinction between the 2 kinds 
of pancreatitis can be made through 
observation of the symptoms, especially 
at an early stage of the condition, if 
energetic clinical treatment gives no 
success, the hemorrliagic form is sug- 
gested The alarming symptoms of 
edematous j^ancreatitis, verv often com- 
plicated by hepatic colic, resjiond slowly 
to medical treatment On the other hand, 
the persistence of a serious condition 
indicates the possil)ility of a hemorrhagic 
])ancreatitis Chemical examinations give 
modifications of the normal values in 
both forms. 

3 Serous hemorrhagic ap(>()Iex\ of 
the pancreas According to the new con- 
cepts ol (iregoire, wSiIvestn, and others, 
acute pancreatitis is the result of a gen- 
eral disturbance with special einjihasis on 
the ])ancreas, depending on hjcal condi- 
tions Hemorrhagic congestion is jiro- 
duced through excitation of the sjilanch- 
nic nerve. \'isceral hemorrhage is the 
conse((uence of a circulatory change, pro- 
duced disturbances of the neurovege- 
tative system The lesion may be chem- 
ical or physical ; the important thing is 
the involvement of the vasomotor cen- 
ters 

Many cases in which the classical pic- 
ture of acute hemorrhagic pancreatitis 
was the cause of death did not reveal 


any lesion of the biliary tract. The only 
explanation which could be given was 
the existence of neurovegetative lesions. 
Sometimes the difficulty was in the liver ; 
if the hepatic cells failed in their func- 
tion, the liver could not prevent severe 
shock, and the pancreas was the site of 
a congestive hemorrhage, caused by the 
suppression of essential functions of the 
liver. 

The symptoms are extreme epigastric 
pain, peripheric collapse, descent of the 
blood pressure, and, m contradistinction 
to hemorrhagic pancreatis, a very 
marked resistance of the abdominal wall. 

Operation showvs an infiltrating edema 
of varied extension, including the gland 
and the depending omentum Stains of 
cytosteatonecrosus are exceptional The 
biliary tract seldom presents lesions. 

Treatment must be very energetic. 
Adrenalin must be given to combat 
shock and hepatic insufficiency must be 
overcome 

(iregoire and Cotivelaire think that 
operation must he ])erforincd for the fol- 
lowing reasons Diagnosis is never cer- 
tain; medical treatment very seldom 
gives relief from pain, and the pancreas 
must be ex])lored because of the possi- 
bilit\^ of a necrotic focus wdiicli may 
need a sjiecial type of drainage 

Pancreatic Fistula 

The effect of ei)hedrine on pancreatic 
secretion and its use in the management 
of patients liaving a pancreatic fistula 
IS described by C P) I'raft The re- 
sults of animal experimentation clearly 
indicate that grain ( 10 mg ) of ephecl- 
rine given subcutaneously decreases the 
volume output of pancreatic secretion. 
Like epinephrine, ephednne ])robably 
produces its inhibitory effect on the se- 
cretion of pancreatic juice through its 
vasoconstrictor action on the blood ves- 
sels of the pancreas, wdiich results in a 
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decrease in the minute flow of blood to 
the pancreas and a decrease in secretion 
of pancreatic juice. Ephedrine begins to 
exert its vasoconstrictor action about 10 
to 15 minutes after injection and con- 
tinues to exert its effect for the next 20 
or 30 minutes 

In the doses used to decrease the se- 
cretion of the pancreas, ephedrine pro- 
duced no toxic manifestations in animals 
Ephedrine is a drug which should be 
tried for the reduction of pancreatic se- 
cretion in cases of pancreatic fistula. The 
amount of ephedrine that would be re- 
quired to reduce the secretion of the 
pancreas in man cannot be stated; how- 
ever, a single dose of 6 grains (389 mg.) 
or the administration of 2j4 grams (160 
mg ) every 3 or 4 hours during the day 
and night has produced no serious re- 
sults. 

Silica gel has proved to be very val- 
iiable in the control of the skm excoria- 
tion and tissue digestion in 2 clinical 
cases It has been used on the theory 
that it absorbs enzymes It is a neutral 
powder, very soothing, non-irritating. 
and easily apiilied 

Glandular Cysts of the Pancreas 

.\ complete survey of the literature 
and llie presentation of 19 cases of 
glandular cyst of the jiancreas is pre- 
sented In L Masses ct a/*’’ The 19 
cases include only those in which the 
glandular nature of the cyst was recog- 
nized both at operation and on histolog- 
ical examination 

The authors make the following lusto- 
lojju'al tlassification of glandular c)sts of 
the jiancreas (1) I’olycystic disease of 
the pancreas , (2j cystic lymphangiomas , 
(3) dermoid cysts , (4) canalicular cysts , 
(5) cystic adenomas, and (6) cysto- 
epitheliomas Under this classification 
the 19 cases presented 1 polycystic 
tumor, 2 canalicular cysts, 10 cystic 


adenomas; 2 adenocarcinomas; and 4 
vegetative tumors of the cystoepithelioma 
type 

From the histological and pathological 
studies, 2 types of cysts are recognized: 
(1) Those which have developed in the 
pancreas itself, and (2) those which have 
developed at the expense of embryonic 
debris included in the pancreatic paren- 
chyma in the course of development. 
These are the vegetative cysts which be- 
have almost as malignant tumors. Simple 
marsupialization will cure the first type, 
but only total excision will cure the 
vegetative cysts. 

The macroscopical appearance of the 
cysts is as follows Most of the cysts 
have a smooth external wall with a 
slightly bluish or sometimes yellowish- 
white appearance The wall may be cov- 
ered with very large dilated veins, is 
usually thickened to at least 2 cm , and 
IS resistant The interior of the cyst is 
variable according to the histological 
nature , it is sometimes unilocular, 
sometimes multilocular, and sometimes 
contains budding vegetations The liquid 
contained in the cavity may be definitely 
bloody, chocolate colored, or clear, vis- 
cous, and opalescent. The dimensions 
of the cysts are e.xceedingly variable 
The pancreatic ferments may all be pres- 
ent or any 1 or any combination may 
exist 

The tall of the pancreas is the most 
frequent site of origin The complete 
removal of these tumors presents serious 
dilficiilties, for m developing the tumor 
contacts or adheres to neighboring tis- 
sues such as the duodenal arch, the 
spleen, the splenic pedicle, or the duode- 
nojejunal angle 

The most frequenf position of the cysts 
IS inter-gastrocohc The tumor com- 
presses the stomach toward the dia- 
phragm and the colon toward the pelvis, 
and bulges beneath the gastrocolic liga- 
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nient. Cystic tumor of the pancreas is 
essentially a disease of adults ; 3 patients 
were under 20 years of age, 3 were be- 
tween 20 and 30 years, 6 were between 
30 and 40, and 7 were more than 40 
years of age The extreme ages were 12 
and 62 years, respectively. As to sex, 15 
were females and 4 were males 

There is no definite symptomatology 
or pathognomonic manifestation which 
will permit diagnosis of a cyst of the pan- 
creas In 8 of the 19 cases the tumors 
were the first symptom, in 5 functional 
troubles preceded the tumor, and in 6 
the tumor and functional difficulties ap- 
peared simultaneously Digestive trou- 
bles are frequent A pancreatic syn- 
drome of the external secretions has not 
been noted, nor is there glycosuria. 
Emaciation was noted m 5 cases In 7 
cases the tumor was located in the epi- 
gastric region, in 6 it was definitely 
located in the left hypochondrium, and 
in 3 it was to the right of the umbilicus 
In 12 cases tlie tumor was mobile, and in 
3 immobile 

Roentgenological examination through 
the use of a barium enema or barium 
in the gastro-mtestinal tract ma\ help 
in tlie diagnosis' In showing the organs 
mark'cdly displaced ITograjili}' is of 
value, as an exact preoperative diagnosis 
has been made in sexeral instances 1)\ 
tins means Rupture into the pentoneiini 
and jaundice are rare 

As regards treatment, tliese tumois 
should be excised because they are al- 
most insensible to roentgen ra}s Two 
methods of treatment may be used — 
marsupialization of simjile cysts of the 
pancreas without vegetation, and exci- 
sion either of the C}st alone or of the 
cyst including part of the pancreas In 
tumors with intracystic vegetations, only 
complete extirpation will give a cure, 
although a cure is not always technically 
possible* Only tumors limited to the tail 


justify pancreatectomy and then only 
if they are sufficiently free 

The operations in these 19 cases were: 
2 pancreatectomies (left) with 1 death; 
2 enucleations ; 5 complete extirpations ; 
1 large but incomplete extirpation, and 
9 marsupializations with 1 death. 

Carcinoma of Pancreas 

Carcinoma of the pancreas is not a 
common form of malignant disease. It 
constitutes only from 1 to 2 per cent of 
all carcinomas In the management of 
this disease, difficult problems of diag- 
nosis and treatment are encountered. 

This analysis includes 47 cases of car- 
cinoma of tlie pancreas m which opera- 
tion was performed at the Lahey Clinic 
in Boston, with a follow-up note on 
all patients until the time of death In 
35 cases the diagnosis was made from a 
satisfactory ojierative description of the 
gross pathologaal clninge as observed by 
an experienced surgeon Seven of the 
remaining cases were ])roved to be carci- 
noma of the jiancreas at biopsy, and 5 at 

autopsy 

The average age of these ]:)aticnts was 
5() \ears, the ages ranging from 31 to 80 
\c‘ars 41iere w c^re 23 men and 24 wom- 
en, a higlua* incidence of women than is 
usualh found in most reports 

'riK‘ a\erage duration of the disease 
lK‘fore admission to the clinic w^as 3%o 
months, this period ranging from 1 to 9 
months Rain freciuently ]n"ececled the 
onset of jaundice In the order of their 
fre((uency, the commonest sMuptoms of 
carcinoma r)f the pancreas were weight 
loss, anorexia, pain, jaundice, nausea and 
\omiting Loss of w'eight was jiresent in 
85 1 per cent of the cases There were 
practically no disturbances of the bowel 
function 

On physical examination, abdominal 
tenderness was elicited in 36 1 per cent 
of the patients ; it occurred in the epigas- 
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tnum in 5, and in the right upper quad- 
rant in 12. There was no relationship 
between tenderness in the right upper 
quadrant and the presence of distention 
of the gall-bladder. An abdominal mass 
was palpable in 55 3 per cent of the 
cases ; it was found in the right upper 
quadrant in 18, in the epigastrium in 5, 
and in the right upper quadrant and 
epigastrium in 3. 

The rocntgcnographic findings of ex- 
trinsic pressure on the stomach or duode- 
num, duodenal stasis, or widening of the 
duodenal loop are valuable diagnostic 
data Roentgenograms were taken in 21 
cases , 6 were negative, 7 showed ex- 
trinsic pressure or stasis with no widen- 
ing of the duodenal loop, and 8 showed 
widening of the duodenal loop without 
extrinsic pressure or stasis Therefore, 
positive roentgenological findings were 
noted m 71 4 per cent of the cases in 
which gastrointestinal roentgenograms 
were taken Such a valuable diagnostic 
aid should be used more frequently when 
carcinoma of the pancreas is suspected. 

When the common bile-duct is in- 
volved, additional diagnostic evidence 
may be obtained liy examination and 
demonstration of the absence of bile or 
the presence of blood in the duodenal 
drainage Duodenal drainage was done 
m only 7 cases, but m all of these cases 
bile was notabl}' absent, and in 2 cases 
blood was obtained It must be remem- 
bered that carcinoma primary m the bile- 
ducts may give similar findings 

Upon operation there was distention of 
the gall-bladder m 63 9 per cent of the 
cases Metastasis occurred locally or to 
the liver in 31.9 per cent The primary 
growth involved the head of the pancreas 
m 38 cases, the body in 2, the tail in 1, 
the entire gland in 4, and the stomach, 
pancreas, and transverse mesocolon in 2. 

The pain associated with this lesion 
IS, however, much less severe and per- 


sistent than that associated with gall- 
stone colic. Less than two-thirds of the 
cases showed jaundice and distention of 
the gall-bladder. When these 2 factors 
are present, they are important diag- 
nostic aids, indicating obstruction of the 
common bile-duct, but they may never 
occur or may appear as late manifesta- 
tions of the disease. Anorexia, progres- 
sive weight loss, and a dull pain in the 
epigastrium or right upper quadrant of 
the abdomen, boring through to the back 
under the angle of the right scapula, are 
more suggestive symptoms of this dis- 
ease. Pain is not entirely due to the dis- 
tention of the gall-bladder, since there 
is no definite relationship between these 
2 factors. Weight loss was a frequent 
symptom definitely associated with ano- 
rexia and probably caused by a disturb- 
ance of the pancreatic function. 

Treatment — Many surgical proced- 
ures were used in the management of 
these cases' Abdominal exploration; 
cholecysto gastrostomy, cholecysto- 
gastrostomy and posterior gastroen- 
terostomy, cholecystod uodenostomy, 
cholecysto je j unostomy, cholecysto je- 
junostomy and choledochostomy, 
choledochostomy, choledochostomy 
and cholecystostomy, and cholecys- 
tostomy and posterior gastroenteros- 
tomy. 

The average length of life of the 38 
patients who survived operation, without 
regard to the metiiod of management, 
was 8%o months 

Tlie pancreas is quite sensitive to radi- 
ation It IS distinctly worth while to 
employ irradiation in these cases after 
operation as ei'idenced by the prolonga- 
tion of life in those in which irradiation 
was given as compared with those m 
which irradiation was not used. 

The authors have employed 3 types 
of palliative operation in patients with 
malignancy of the head of the pancreas 
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Anastomosis of the gall-bladder to the 
stomach (cholecystogastr ostomy) ; anas- 
tomosis of the gall-bladder to the duo- 
denum ( cholecy stoduodenostoniy ) , and 
anastomosis of the gall-bladder to the 
jejunum ( cholecystojej unostomy ) . Of 
these procedures, only the last one has 
now been employed for some years. 

Cholecystogastrostomy is an undesir- 
able surgical procedure. The authors 
have seen the powerful peristaltic waves 
of the stomach so propel the gastric 
contents out through the new opening 
that it was forced into all of the smaller 
bile passages Another disadvantage of 
anastomosis of the gall-bladder to the 
stomach is that the wall of the stomach 
IS thick with a loose redundant mucosa, 
which makes the accurate anastomosis 
of the stretched-out, thin- walled gall- 
bladder to the stomach difficult. 

In anastomosis of the gall-bladder to 
the duodenum there are likewise disad- 
vantages in that both structures are 
relatively fixed , therefore the accurate 
approximation <ukI an^istoniosis of the 
gall-bladder to the duodenum may be 
difficult and at times a little uncert<im. 
The gall-bladder must mignite to the 
duodenum since the duodenum c<innot 
he made to migrate to the g<dl-hki(l(ler 
The rise and fdl of the li\ei with dia- 
jihragmatic motion, which <it times is of 
cjuite violent chanicler with vomiting, 
must jcopardi/e the security of this su- 
ture line Therefore, because of the 
difhcully at limes m m<iking this an<is- 
loniosis <md the danger of tmction on it, 
the authors have entirely given ii]) this 
type of openilion in cases of carcin()m<i 
of the head of the pancreas 

After the anastomosis between the 
gall-bladder and the jejunum, with its 
double row of sutures, is completed, a 
silk stitch IS placed between the prox- 
imal loop of the jejunum and the capsule 
of the liver, dose to the anastomosis, 


and a similar one is placed between the 
distal loop of the jejunum and the cap- 
sule of the liver. This so fixes the 
anastomosed jejunum to the liver that it 
ascends and descends with any motion in 
that structure and thus takes all strain 
off the suture line. This is a most im- 
portant point wdien one appreciates that 
many of these anastomoses must be made 
with a stretched gall-bladder wall of 
almost paper thinness, out of which 
stitches will tear very easily. 

A successful resection of the head of 
the pancreas for a ductal carcinoma in 
a man 37 years of age is reported by 
G Crile, Operation was earned 

out in 2 vstages . first a cholecystogas- 
trostomy was performed, and 2 months 
later the he<id of the pancreas was re- 
sected 

Prior to the first operation the icterus 
index w<is 100, and the blood phos- 
phatase 0 6 units The course following 
this operation was stormy, there was 
m<irked hemorrhage, and *1 septic type 
of lemjieraluie which \\<is interpreted as 
l)cing due to cliokingilis d\) control the 
lieinorrhage, ,i total of 4500 cc of Idoocl 
was adnnmstercd during the first 7 
j)osto])CTMti\ e (lav s 

41k* second opeiMtion w<is done under 
spun] anesthcsKi 11) facilitate the pro- 
cedinc the g<islr()Colic omentum wns di- 
vided <i!ong the grcalei curvature of the 
slonaich llie duodenum w’as divided 
just distal to the ])_\loriis and the hitter 
v\<is inverted, tlie gastroduodenal artery 
vv<is lig<ite(l, <is vv<Ls the common duct, 
<md the duodenum w<is mobilized from 
its kiteoi] border and again severed, this 
lime in the third jxirtion The hand 
could then be inserted behind the ])aii- 
creas, which w<ls adherent to the duode- 
num A finger wms pkiced beneath the 
neck of the pancreas, well beyond the 
tumor, and the pancreas w^as cut across. 
The pancreatic duct was markedly en- 
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larged and this, together with the pan- 
creas, was sutured with 3 mattress su- 
tures o£ alloy steel wire. The entire head 
of the pancreas with the tumor was lifted 
out en masse Troublesome bleeding 
occurred in the veins of the region. A 
gastroenterostomy was then performed. 

The convalescence from this operation 
was also stormy, with hemorrhage and 
cholangitis again supervening. Again 
recourse was made to numerous trans- 
fusions (a total of 3500 cc. of blood) 
and to the use of large quantities of 
intravenous glucose. 


STOMACH 

Gastric Phlegmon 

W. Stotz^*^ gives a good picture of 
gastric phlegmon. The condition is very 
rare Three hundred and one cases have 
been reported, of which 105 have been 
collected by the author since the com- 
pilation of I'lnsterer 10 years ago. This 
includes the 84 cases described by 
Melander 

Classification — Tlie author groups 
these phlcf^mons according to the classi- 
fication of Stindberg as follows : ( f ) The 
gastric phlegmon which is either difi'use 
or circunisinbed , (2) the gastric ab- 
scess; (3) the mixed forms, (a) with 
one or more abscesses ,ind ( h) with 
more or less jihlegmon 

Pathology — The pathology is u.sually 
first limited to the submucos,i from which 
the muscuhins is inv.ided, and seldom 
involves the mucous membrane. Follow- 
ing perforation into the gastric lumen the 
abscess may dram from below the sub- 
mucosa The extent of the process can 
be determined only histologically even 
though macroscopically the transition 
from pathological to normal is very 
noticeable A chronic case of phlegmon 
may proceed to linitis. Streptococci were 


found in 79 per cent, pneumococci in 
4 per cent, and Fraenkel- Welch bacilli 
in 1 per cent. 

The primary idiopathic disease is be- 
lieved to be caused by other factors, 
however. The earlier belief that poor 
hygienic factors (alcoholism) caused the 
condition is not correct. Racial charac- 
teristics may have some bearing: The 
condition is found very frequently in the 
Ukraine. Men are affected more often 
than women. The patients were most 
often between the third and sixth decades 
of life. There are 2 forms of gastric 
phlegmon : ( 1 ) The acute, with fever and 
general symptoms predominating ; and 
(2) the subacute, a chronic form usually 
without fever 

Symptoms — The symptoms are usu- 
ally referred to the upper abdomen 
Preoperative diagnosis was possible in 
only 2 of the 66 cases seen in the last 
10 years Two cases have been reported 
in which such a preoperative diagnosis 
was made roentgenologically (Rothermel 
and Olsson). 

Prognosis — The prognosis is bad , 
Sundberg reports a mortality of 92 per 
cent In the author’s 105 cases the mor- 
tality was 70 per cent The prognosis 
IS best in the chronic localized cases 
The more severe the peritonitis accom- 
panying the condition, the poorer the 
prognosis 

Treatment — The treatment is essen- 
tially surgical Of 30 patients treated by 
gastric resection, 21 survived ; all of 
this group presented the subacute chronic 
localized type of phlegmon Only 1 pa- 
tient with ditfuse gastric phlegmon ( re- 
ported by Melander) who underwent 
exploratory laparotomy and was treated 
with antistreptococcic serum and drain- 
age, and an additional patient (case 
reported by von Paugger), also under- 
going laparotomy and treated by omental 
covering of the necrotic gastric wall plus 
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drainage of the peritoneal cavity, have 
recovered. However, resection is not al- 
ways the operation of choice ; the surgeon 
must rely entirely upon the findings in 
each specific case. At present, treatment 
with prontosil should be considered. 
The author reports 2 cases of his own. 
Both patients died, 1 after operation, the 
other after exploratory laparotomy. 

The term acute cellulitis of the stom- 
ach is preferred by A. Lyall®'^ to phleg- 
monous gastritis. Seven cases are 
reported which show that the condition 
IS not always fatal. Recovery occurred 
m 2 of his cases and in 1 reported by 
Marshall ('1935). Such healing may play 
a part in the etiology of gastric ulcer. 
He imagines that a slight degree of this 
cellulitis is not uncommon in association 
with peptic ulcer, especially one which 
has been showing recent acute activity 
and has perforated. The friability of the 
gastric wall around certain perforations, 
making the insertion of the “purse- 
string” suture difficult, is probably due 
to spread of infection for some distance 
round the ulcer. The danger of perform- 
ing a partial gastrectomy m such cases 
and thus cutting across infected tissue is 
obvious The closure of the perforation 
1)3' a plug of omentum, as in one of his 
c.ises, appears to be the safer procedure. 
Certain possibilities in the etiology of the 
condition discussed by the author are 
infection through a break in the gastric 
mucosa, ])oisons and hematogenic infec- 
tion 

J-’ostojierative phlegmonous gastritis is 
reported in a patient by M. I’ersson 
l^esection of the stomach and duodenum 
plus gastroenterostomy, Billroth II, were 
undertaken on a female patient, 40 3'ears 
of age, with medically intractable ulcer 
of the duodenal bulb. Healing was un- 
eventful and the patient was discharged 
234 weeks later. The next day, after 
returning home, fever, sore throat, and 


prostration of influenzal character devel- 
oped, and 2 days later vomiting occurred 
and pain was present in the right lower 
quadrant. The appendix at removal, 22 
days after the resection, exhibited some 
pathological changes and there was some 
seromucous fluid in the peritoneal cavity, 
but palpation of the upper abdominal 
cavity through the operative incision 
failed to reveal any evidence of abscess 
Following appendectomy the condition 
of the patient became worse and 2 days 
later, under a tentative x-ray diagnosis 
of subphrenic abscess, the eleventh and 
twelfth ribs on the left side were re- 
sected, and a large abscess, bounded by 
the stomach, spleen, left lobe of the liver, 
and diaphragm, was uncovered and 
drained. The stomach at this operation 
was swollen and thickened, and at 
autop&3' the following day the gastric 
wall was found to be greatly thickened 
and interpocketed with turbid grayish- 
3'ellow pus Culture revealed the strep- 
tococcus The course of the condition 
w.is as follows: Phlegmonous gastritis, 
subphrenic abscess, and then diffuse 
purulent peritonitis 

'Fills case, m \ lew of 2 others reviewed 
1)3' the author from the liter, Pure, 6 col- 
lected by Fiiistcrer and 4 by' Perman,**’-^ 
IS the thirleenth reported instance of 
j)ostoi)er,itive phlegmonous g.istritis The 
.author accepts in the main the conclu- 
sions of I’erm.an, even believing that the 
peculiarities of this case strikingly sup- 
port that author’s views as to the path- 
ogenesis of the condition. 

The long, complication-free interval 
following the resection renders the sub- 
sequent development of a nascent phleg- 
monous process unlikely, but the toxins 
of the anginal process would explain the 
presence of a hypo-acidity favoring prev- 
alence in the stomach of virulent swal- 
lowed bacteria, which might invade the 
gastric wall by way of the sluggishly 



ABDOMINAL SURGERY 


769 


healing mucosal stratum of the suture 
line at the gastrointestinal junction, re- 
sulting from the first operation. 

As practical conclusions the author 
suggests the importance of preoperative 
mouth hygiene and of the shielding, in- 
sofar as possible, of the patient recently 
operated for ulcer from infections of the 
respiratory tract. 

Peptic Ulcer 

Treatment — F H Lahey and S F. 
MarshalF^^ point out that during the past 
few years there has been a gradual but 
\ery definile change m the method of 
handling the patient with gastric and 
duodenal ulcer There has been the 
change from the situation m which opin- 
ions were divergently divided into those 
advocating surgery for nearly all ulcers 
and those advocating nonoperalive meas- 
ures except when urgent complications 
such as jierforation, obstruction, or ma- 
lignant degeneration occurred There is 
very little disagreement to(l<i\ with the 
more modern <ittitu(le that no ulcers <ire 
jirimanly surgic<il, th<it «l 11 ulcers should 
be gi\en a trial of nono])erati\ e treat- 
ment, <111(1 th<it all piitients with ulcers 
should Inive surgical trcMtmenl onl\ <'is 
the ulcers f<nl to respond under the trad 
of inedic<il incMsiires Ibuctically every- 
(aie IS in <igrecment witli the singicMl 
mdicMtions whah the authors have fre- 
(luently discussed, n<unel\ , ulcers wduch 
are mti<ict<dde to medical m<imigement, 
those in which 2 or moie gross hemor- 
rhages ha\ e occurred in s])ite of good 
tre<itment, those which have perforated, 
])yloric obstruction which is not <iinen- 
<ible to medicad m<in<igement, and g<istnc 
ulcers in w'hich the ([uestion of malig- 
nancy cannot be definitely settled 

Although the relationshi]) of surger} 
to nono])erati\ e measures have been (jinte 
definitely established, there h<is been lack 
of agreement during the p<ist few years 


as to the desirability of employing con- 
servative operative procedures such as 
gastroenterostomy, gastroduodenos- 
tomy, or various forms of pyloroplasty 
wnth or wdthout the excision of the ulcer 
or wdiether or not more radical proce- 
dures such as subtotal gastrectomy 
should be employed 

It seems to the authors that subtotal 
gastrectomy has now been more and 
more generally accepted throughout this 
country and England, the 2 countries 
m which acceptance of the method, when 
first advocated by continental surgeons, 
was most strenuously resisted 

There w^ere certain psychological rea- 
sons that made the acceptance of subtotal 
gastrectomy for peptic ulcer difficult for 
everyone It wais particularly difficult 
for everyone to accept the plan of remov- 
ing large portions of the stomach for an 
ulcer no larger than one’s little finger 
nail It w’as particular!}" difficult also to 
accept this procedure w’hen many of the 
patients w'lth the lesion, although uncom- 
fortable, were able to be up and about 
<md, wnth the aid of alktdies and frequent 
feedings, to struggle through the years, 
suffering only periodic attacks of discom- 
fort <ind disability It was further diffi- 
cult to accept this radical operative pro- 
cedure because up the time that one 
becomes exjiert w"ith it, the mortalit}^ rate 
is distressing <ind a fatality in a patient, 
who is not m a condition of acute abdom- 
in<il emergency, who is able to be up <in(l 
<11-01111(1 <111(1 <it times at least to siqiporl 
himself iiartially, is a ])<irticularl_v de- 
])ressiiig <ind distressing one loir these 
reasons it w"<is but natural that sublohil 
g<istrectomy, <is ji method of surgical 
trealnieiit for gastric <in(l duodenal ulcer, 
wms accepted only after having met w ith 
consideralile resishince and among the 
prominent resisters it is but fair to s<i\ 
that the authors themselves were in- 
cluded 
49 
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Haberer and Finsterer, who did pio- 
neer work in Europe and in this country, 
and Berg, Lewissohn and Strauss de- 
serve a great deal of credit for their 
persistent advocacy of this method of 
surgical treatment in the face of vigorous 
and at times almost bitter criticism. 

It is being more and more accepted, 
as Lahey and Marshall have said, that 
conservative surgical procedures, such as 
gastroenterostomy and pyloroplasty, are 


lest their attitude be misinterpreted it is 
but fair for them to say that occasional 
cases will arise in which it would be 
unsafe and unwise to apply subtotal gas- 
trectomy. It would be a mistake, they 
believe, for anyone dealing with gastric 
and duodenal ulcer to take the attitude 
that all patients with gastric or duode- 
nal ulcer, regardless of their age, condi- 
tion, weight, or location of the ulcer, 
should be submitted to subtotal gastrec- 



J^^ig 32 — ]-eft 'X (liagi .iminatR sktltli sohiv to dcnioiisti tik .inioiint ol stoin.u li and 

dnodenuni icsuctetl (I iiht \ .tnd AlaiNh.dl Sing , (i\irc <ind Obst ) 


no longer justillahle as loutinc upeia- 
tions for patients with gastric and diiO' 
(leiial nicer. The too fre(j[uent occiirreiue 
of gastrojejunal ulcer, so intractalile to 
medical management, and tlie occasional 
incidence of gastrojejunocolic fistula, a 
lesion with a disturbing mortahu rate, 
has led a great many surgeons to a\oid 
the routine use of these conservative 
procedures 

While the authors feel entirely m sym- 
pathy with the selection of subtotal gavS- 
trectoniy as the method of choice in the 
surgical treatment of duodenal and gas- 
tric ulcer, nevertheless they think that 


toiny Lahey and Marshall believe very 
stiongh that in b«'id risk cases it is inh- 
nitel} better to perforin an operation 
with which one is not as well satisfied 
hut to wlueli IS attached a lower mortal- 
it\ rate ddie autliors believe from their 
ex])enenee that occasionally there are 
jiatients wnth indurated ulcers, low in 
the duodenum, close to and even involv- 
ing the common bile-duct, with a marked 
degree of pyloric obstruction, on whom 
subtotal gastrectomy cannot be done with 
safety because of the fact that there 
would be insufficient duodenum left for 
safe inversion of its end In such a 
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patient, the operation of Finsterer here 
described in Fig. 37, in which the ulcer 
is left in place, occasionally cannot be 
done because of the fact that the pylorus 
is obstructed and the remaining stump, 
therefore, will not drain. Lahey and Mar- 
shall think that every patient with ulcer 
who is approached surgically should be 
considered as to the possibility of subtotal 


dence of digestive difficulty after opera- 
tion IS also greatly lessened. 

It has seemed to the authors that it 
would be of value to present in illustra- 
tions and legends the technic of the now 
relatively standardized subtotal gastrec- 
tomy to which they have come after a 
considerable experience with various 
types of operative procedures. Up to 



Imj.* ^ 1 )iaj4t <nninatK sketch ot the principle of the Hofmeister procedure Note the 

tlosuic (»t iht iipix.! kali <>t the transected vStoinach, the anastomosis established at the lower half, 
.111(1 the loop ot the jejuniun liuttiessed o\ei the upper closed half of the stomach In this illus- 
tiation tlu pioMiiial poition of the jejunum is shown attached to the greater curvature of the 
stoin.Kli dills IS occasionally done when tlie position of the jejunum is such that the jejunum 
tails n.itui.illv in this i cl.itionsliip, but nioie fiequently the proximal loop of the jejunum is 
an. isiomosc (] jo the Jessei cunMlnic of tlie stomach (Lahey and Marshall Siirg, Gynec and 
Obst) 


g<Lslrut and estimated ujxai the basis 
of his iieiieral condition, a,i^(h weight, and 
the location of the uicca*, and then only 
should the operative procedure be selected 
In a follow-up stud) of 200 cases in 
u Inch siilitotal g<istrectom} Iras been done 
for ulcer, it h<is l)een denionst nUc‘d that 
the end-results, at least so fai, arc‘ su- 
perior to those olitaincd by the use of the 
more conservative procedures, namely, a 
gastroenterostomy or pyloro])lasty There 
are fewer recurrent ulcers and the inci- 


vSeptcmiber 28, 1938, the} had handled 
3()2 cases. 

It has also seemed to the authors 
that it might be of v<ilue, comfort, and 
perhaps encounigement to other sur- 
geons to report their mistakes and to 
state that there has been no opera- 
tion m tlieir experience in which it 
has been more difficult for them to 
overcome complications and in which it 
has been more difficult to reduce mortal- 
ity than in tliat of subtotal gastrectomy 



772 


SURGERY 


It seems to Lahey and Marshall that 
there is no operation in which a relatively 
large experience and frequent practice is 
more important and more necessary than 
that of subtotal gastrectomy if the mor- 
tality rate is to be reduced and kept low 
There is no operation with which the 
authors have had experience in which 


in relation to the ease with which the 
operation can be done but more par- 
ticularly to complications, such as pul- 
monary complications, wound infections, 
and obstruction after operation 

Anesthesia — Lahey and Marshall 
state that they have passed through sev- 
eral phases of the employment of differ- 



34— a, 4 he c oinpletetl C'onnell sutiiie with the iipi)ei end of the stomach closed 

In 1). the anteiior low ot cMtfj^ut sutiites is coxeied hv <i io\v of intciiupted bhuk silk sutures 
Vote the method in 1) ot biitti essinj^ the jejunum over the upi>ei closed halt ot the stomach bv 
piacint> sdk studies iictween the posteiun *ind antenoi w,dl ot tlic stomach <iiid the jejeuum, 
thus seciiielv Teintoreing- this sutuie line with the buttressed njunum 

In c tlie complete anastomosis is seen, the lower h«df is occupied In the .inastomosis, the 
upl>ei halt ot the stonnich sei \ nu» to buttiess the excess jeiunum o\ti the c’loscd upiier halt ot 
the tiansected stom.ich Note also that as the last stitch on the Itssti cni\iituie is tied, a tab of 
^^asti ohepat 1 C omentum is tied in it to leintoicc the anj*le tind to susjitml the suture line, and in the 
lowei an<^le likewise a tal) ot t^.isti ocolic ('inentuin is tied into the last lowei stitch to reinforce 
tills aiu^le I his nniv also be seen in the lower «int^le in <i 'Fins we l>elie\e has been a valuable 
ptoceduie in suspending the line ot anastomosis and in i eintoi c injL> the up]>ei and lowei *ingles 
( r.ahe> and IVtarslndl Snrp;’ , Gvnec and Obst ) 


C()()])erati()ii betv\een gastroenterologists 
in the jireparation of the patient and in 
the management of the active stage of 
the ulcer before coming to surgery is 
more necessary than in this one Cer- 
tainly there is no operation m surgery of 
their experience in which the type of 
anesthesia plays a greater part not only 


enl types of anesthesia Tlieir first op- 
erations were done under ether and it 
soon became evident that this type of 
anesthesia was nut desirable, due to the 
length of time necessary to complete 
many of these complicated procedures, 
and due to the fact that undesirable 
depths of anesthesia were necessary in 
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order to obtain relaxation sufficiently 
adequate to get the exposure with which 
to do high gastric resections Following 
the abandonment of ether, they employed 
spinal anesthesia in the form of spino- 
caine. The disadvantage of this anes- 
thesia was its inadequate time length 
Often these patients under spinocaine 


essary to do high sutures in the exten- 
sive resections This combination of 
anesthesias, therefore, was soon given 
up and Lahey and Afarshall turned to 
intratracheal ethylene combined with re- 
gional anesthesia and splanchnic block 
This proved to be very satisfactory. Many 
subtotal and some total gastrectomies 



I'lK Ins shows the Hofmeistei anastomosis completed In it may be seen the closed 

duodenal stump, the jejunum buttressed ovei the upper half of the stomach, the gastrohepatic 
omentum tied into tlie upper aii^le, and the gastrocolic omentum tied into the lower angle of the 
anastomosis 

One ot tlu pui poses in piesenting this illustration is to mention particulailv the length of the 
jejunal loop necess.n\ to <ippi oxiimile it to the tiansected end of the stomach withfiut tension 
One must iiah/t, wlien the length ot jejunum re<|Utied is estimated, tliat when the anastomosis 
between tlu jejunum and the stomach is made the stomach is undei tension, pulled as it is down 
into tlu wound One must .ilso le.ili/e th.it .iltei the anastomosis is made the stomach will 
letiact into the lett hvpochondnum and that if a short length of jejunum is brought up o\er the 
ti.insvtisc colon to aii.istoniose tc» (he cut end ot the stomach, when that stuicture letracts, the 
sutuie line m.i\ \k undti t otisidei able tension It is, therefote, very impoitant, we believe, to pull 
out plentN oi ujimum and tlun to jiull out (pute a little inoie, allowing fot this retraction of the 
stomach int(^ the lett h \ jxk hondi mm We h.ive seen no disadv ant.ige in the long jejunal loop 
Heie (he pioxiinal loop ot (lu lejunum is shown an.istomosed to the lessei cuivature of the 
stomach .IS IS so tic<|iuntl\ out custom Xote .dso that no jt junojejunostomv is emplovcd (Lahe> 
and IVIai shall ^tng, (i\iuc and Obst ) 


would coiiK* out of tlipir anostlicsia at the 
end of an hour to an hour and a ([iiartei, 
at the latest an hour and a half This 
was particularly undesirable, since at 
this time nian\ of the patients fre((uentl} 
had marked drojis m blood ])ressure In 
spite of this, it was still necessaiw to 
administer a general anesthesia and carry 
these patients into considerable depths 
in order to maintain the relaxation nec- 


were done under this form of anesthesia 
While intratracheal ethylene alone did 
not })rovide sufficient relax^ition for the 
comfortable perfornrince of high sub- 
total gastrectomy, quite adequate lelaxa- 
tion was obtained when a regional infil- 
tration with novocain w^as added , and 
when to this Wiis added novocain splanch- 
nic block, greater relaxation and less 
drop m blood pressure were secured. 
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It was not, however, until the advent cain. For those who have had earlier 
of dilute nupercaine solutions, as advo- experience with nupercaine in spinal 
cated by Howard Jones, of London, that anesthesia, it is but fair to state that the 
a really satisfactory anesthesia was ob- early use of nupercaine anesthesia in 
tained for subtotal gastrectomy The au- concentrated solutions had associated 
thors have now employed dilute nuper- with it many serious complications which 
caine spinal anesthesia in a 1 : 1500 dilti- have been overcome liy the employment 
tion for about 3 years in high upper of the dilute solutions 



1m« U) — Mihough we now piefer antecohc ,inast(»nii)st s oi ihc jt lunum to the t nt end of the 
stomach, there will be cases occacionallj in whuh, because of a shnit jcjiinal nusciuciy ot a veiy 
thick, fat omentum, it will not be feasible to make s.itistat toi v anlettilK anastoiiinses For that 
itason this illustration is shovui depicting the method ot making pdsttnor .inaslonmsts, and, <is 
shown in the insert m the light nppci cmiKi, the method ot ,itt,nhing the cull ot tlu intsocolon to 
the stomach above the line ot <inast()niosi‘, t<> make tlie anastomosis witlini llic gicatci peritoneal 
(Mvitv In our L\ptiience th<‘r( v\ill }>e cases octasionalh in whiili it will 1 h* .ilmost impossible to 
accomplish this <Lttachint'nt the mesocolon [n tlu stomach abn\t tlu liiu* oi anastomosis (T-,ahcy 
<111(1 M.iisliall Sing, Gynec ik Obst ) 


.il)d()mnial operations with complete sat- 
isfattion and it appears to be the nearly 
ideal anesthetic, particularly for subtotal 
gastrectomy. With dilute nupercaine 
spinal anesthesia, complete relaxation 
now can be obtained up to 3 or 3t4 hours 
and even longer, There have been no 
undesirable complications with this type 
of anesthesia, and it is the opinion of 
the anesthetists that the drops in blood 
pressure are even less with nupercaine 
anesthesia than with the other types of 
spinal anesthetics, pontocaine and novo- 


Technical Procedures- -liefore pre- 
senting the dcscnplion of their technical 
procedures m subtotal gastrectomy, T.ahey 
and Marshall gnx' a fc‘w dcdails regard- 
ing other tyjies of operation for subtotal 
gastrectomy Tlie_\ hav e oi casionally em- 
ployed the Lillroth I tyjie of subtotal 
gastrectomy In their o] union, however, 
it has no place in the I'adical surgical 
management of peptic ulcer Due to the 
fact that the duodenum in duodenal ul- 
cers, which will represent the majority 
of the ulcers, or 9 to 1, with which they 
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have to deal surgically, is usually in- 
durated and scarred as a result of the 
ulcer, this structure is not well adapted 
under these conditions for anastomosis 
to the cut end of the stomach. Due to the 
fact also that one is always interested in 
being able to bring the stomach over so 
that it can be anastomosed directly to 
the open end of the duodenum, there will 


operation is likewise open to the same 
criticism due to the fact, as with the 
Billroth I, there is the tendency to leave 
sufficient stomach so that the ends can be 
turned in and a gastroenterostomy es- 
tablished between the 2. Both of these 
operative procedures have been entirely 
given up in the authors’ clinic for sev- 
eral years. 





37 — Tilt* method of resection by exclusion according to Finsterer. This has proved a very 
iisetiil i)iocedine for ns in patients in whom the ulcer was so close to the common bile-duct that it 
did not seem feasible to undertake its removal It has likewise proved valuable in bad risk patients 
in whom it did not seem feasible to spend the time necessary for the dissection of an indurated, 
adherent ulcer on the posteiioi wall Note that the stomach has been cut oft proximal to the pylorus 
and turned in , a subt(>tcd gastiectomy will then be done up to the level shown by the dotted line We 
have employed this procedure in 19 cases It has been quite satisfactory In IS such patients fol- 
lowed the end -1 esults h<i\e been just as satisfactory as those m whom the ulcer had been removed 
Ont must not employ this piocediire unless it is certain that there is no pyloric obstruction Unless 
theic is free drainage through the pylorus, fluid will accumulate in the small gastric stump and 
ruiitnie the sutined end of the distal gastric stump. Failure to realize the presence of a sufficient 
degitc of pvlonc obstruction to inteifere with diamage brought about the only fatality which we 
have had in the 19 patients in which the Finsterer resection by exclusion was applied CLahey and 
M.irshall Surg , Gynec & Obst ) 


I)c the eonst«'int tendency to leave suffi- 
cient stomach so that thi^ can be done, 
whde the reverse should l)c true If one 
IS to accomplish the highest degree of 
relief for patients with intractable ulcer, 
then extensive resections of the stomach 
must be undertaken and there must be 
no hesitation or uncertainty about the 
amount of stomach to be removed 

Early in their experience, a few of the 
authors^ patients were managed by the 
Billroth II plan of procedure. This 


Many of their early subtotal gastrec- 
tomies were done by the so-called Pol>a 
method, frequently spoken of m the lit- 
erature as the Reichel-Polya operation. 
This operation has been quite satisfac- 
tory but has been supplanted for some 
years in their hands by the Hofmeister 
operation in which the upper half of the 
stomach is closed, as shown in Fig. 35, 
and the jejunum anastomosed to the 
lowTr half of the cut end of the stomach 
This has, as will be discussed, the ad- 
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vantage of a shorter suture line and less 
danger of leakage 

In the beginning of Lahey’s and Mar- 
shall’s experience with subtotal gastrec- 
tomy, the anastomosis between the cut 
end of the stomach and the jejunum was 
made with the jejunum behind the trans- 
verse colon as a posterior anastomosis 
This necessitates the suture of the mesen- 
tery of the colon about the stump of the 
stomach in order to make the anastomo- 
sis between the end of the stomach and 
the jejunum rest in the greater perito- 
neal cavity W'lien subtotal gastrectomy 
is sufficiently high so that an adequate 
amount of stomach is removed, it is 
impossible in many cases to suture the 
rent in the mesentery about the stomach 
satisfactonlv and without angulation of 
the colon Ihir that reason, f^ahew de- 
signed and published a method of pos- 
terior anastomosis wherein the jiroximal 
loop of the jejumim w<is ti ansjilanted 
above the mesocolon with hut 1 loo]) of 
the jejunum jiassing througli the rent in 
the mesocolon, llnis cutting down the 
danger of ohslniction to the ])io\im<iI oi 
distal loop I'oi the past few \ears ])os- 
terior anastomoses lia\e largeh been 
given u]> and, as will he shown in llu‘ 
oi)erati\e illiisti atioiis, ])r<ictK<ill\ <ill 
anastomoses Iic^twecai the cut end of the 
stomach and the lejunum au* now nride 
aiilecolic in location ddiis has distinclU 
lessened the incidcMice aften opcn'ation ol 
ohsluiction to the loo])s of the jejumim 
going to the stomac'h 

hairl\ in the authors’ experience* wlu’ii 
the jejunum was brought ()\er the trans- 
verse colon in the antecolic jiosition and 
has been anastomosed to the cut end of 
the stomach, eiiteroenterostomy was done 
between the loojis This additional step 
to the ojieration was emjilnyed because 
it w^as feared that obstruction might oc- 
cur at the ])oint of anastomosis of the 
jejunum to the stomach That has been 


given up entirely for some years and 
antecolic anastomoses wath long loops of 
the jejunum are done wath no entero- 
entei'ostomy The reasons for this are 
that it has been definitely proved to 
the authors that eiiteroenterostomy is not 
necessary and is even undesirable If the 
purpose of subtotal gastrectomy is to 
remove the largest amount of acid-bear- 
mg glands and to cause to flow^ into the 
stomach the alkaline upper jejunal con- 
tents for neutralization of any remaining 
acidity, then the addition of an entero- 
enterostoni} to a subtotal gastrectomy 
with antecolic anastomosis wnll sidetrack 
the alkaline jejunal contents into the 
jejunum, when it wanild he more desir- 
able for these alkaline contents to flow 
into the stomach and there further neu- 
tralize acidity 

In the beginning of I. alley’s and Mar- 
shall’s ex])enence with subtotal gastrec- 
tomv the opciatue iirocedure was con- 
ducted with cbinijis u])oii the stomach to 
])ie\eiU soiling I'or a number of )ears 
now <ill sul)tot<d gastrectomies have lieen 
doiu* with no clanijis whatewr Wdien 
one alleinpts to a|)])I\ clamps well u]) 
uiidei the* k‘ft costal nairgin, the apiili- 
cMlioii of these* c]<imps will of necessit} 
limit the lu‘ight to winch the resection 
can l)e done*, and, if the cl<imps are a])- 
])lic‘(l <111(1 tlu* sioiinich tlien cut oil, be- 
cMUse of Us higli loc<'ition, tliere will not 
nifrc*(jiu*iitl\ l)c* sli])|)]ng of tlic* clamps 
<ind s])illmg of the* coiUeiits Ikised tqion 
tlu*ir e\])c‘nc‘nce witli these cases, the 
<iutliors do not behex’c* th<il it is ])ossibIe 
to do ade(iualel\ high suhtoted gastrec- 
tomies, as shown in the roentgenograms 
of ])atic*iUs who ha\c* had subtotal gas- 
trectomies, unless these operations are 
(lone without clamps or wath a special 
l^rocedure done witli special clanqis, as, 
for instance, the wShumaker clamps 

The accom])anying illustrations, wnth 
their legends, so graphically illustrate the 
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technic of the operative procedure that 
additional description is unnecessary. 

Mortality — It is the authors' opinion 
that an operation of this magnitude should 
not be discussed without presenting the 
mortality rate which has occurred in a 
series of cases. Up to September 28, 
1938, 200 subtotal gastrectomies for ulcer 
have been done Up to 2% years ago, 
the mortality was 18 per cent, by far too 
high From 2Y> to U/4 years ago, the 
mortality dropped to 11 per cent, which 
was still too high For the last year and 
a half the mortality has been zero, Lahey 
and Marshall have now done radical sub- 
total gastrectomy upon 51 consecutive 
patients without a single death That 
these are not selected cases is evidenced 
by the fact tliat out of 3500 ulcer patients 
treated in the clinic, only 8 jier cent of 
the patients with gastric ulcers w'ere 
sulmiitted to surgery In order that 
there may be no misunderstanding about 
these figures, every one of these patients 
had been submitted to jirolonged med- 
ical treatment winch failed to relieve 
sym])toms, all of the ulcers were pos- 
terior wall-eroding ulcers, and included 
in these 5 1 cases were 8 gastrojejunal 
ulcers which necessitated resection oi 
tlie jejunum as well as the stomach, and 
1 gastrojejunocohc fistula winch involved 
not onl\ resection of the stomaeli and tlie 
jejunum hut also resection of the ter- 
minal ileum, ascending colon, and right 
half of the transverse colon 

Juxtacardiac Gastric Ulcer — 
}\ hinsterer"^ maintains that the juxta- 
cardiac ulcers hold a specud jiosition not 
only because of their relative raritv but 
£ilso liecause their diagnosis and treat- 
ment are rather chflicult In a critical 
analysis of the results which he olitamed 
in the surgical treatment of juxtacardiac 
ulcers he finds that the mortality rate 
was com])aratively high in his material 
because, in some difficult cases in w'hich 


the resection of the ulcer was forced, 
Madlener’s operation should have been 
done. To I'educe the acidity in juxta- 
cardiac ulcers, Aladlener removes the 
distal half of the stomach together with 
the pylorus but leaves the ulcer un- 
touched and makes the anastomosis with 
the duodenum according to the first 
method of Billroth. Fmsterer says that 
in the future he intends to resect the 
ulcer only if by gastrotomy and by intra- 
gastnc palpation it has been determined 
that the ulcer is far enough removed 
from the esophagus that a secure closure 
of the gastric stump can be obtained. For 
all other cases he recommends Madelener’s 
operation, wdiich permits a reduction m 
the surgical mortality and also insures 
better permanent results than does sim- 
ple gastroenterostomy The latter metliod 
should be employed only in exceptional 
emergencies The author thinks that in 
the interest of the patients it is better to 
perform Madelener’s resection too often 
than not often enough in cases of juxta- 
cardiac gastric ulcer 

Complications of Peptic Ulcer — 
Hemorrhage — The treatment of bleed- 
ing peptic ulcer is one rec[uinng consid- 
erable experience and a nicety of judg- 
ment in the handling of these cases The 
jiroblem of treatment is certainly not 
whether hemorrhage should be treated 
l)y medical or smgical methods, but is 
the (leterniination of wfiiat svsteni of 
iiianagcnient for each individual case will 
result in as few deaths as possilde from 
this serious complication of ulcer Un- 
(juestionahlv , there is a small group of 
jiatienls with lileednig ulcers who must 
come to surgery and whom operation 
Uone can save However, it is the opin- 
ion of vSainuel F Marshall and Everett 
J) Kiefer' “ that the majority of cases 
can lie handled conservatively without 
the necessity of apidymg surgery. 
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The method employed in the Lahey 
Clinic by the authors in the conservative 
treatment of hemorrhage from ulcer con- 
sists of a r^ime which has been generally 
accepted and practiced for a number of 
years. It is essentially an expectant and 
conservative regime consisting of rest in 
bed, morphine in doses large enough to 
produce adequate sedation, starvation 
for 2 or 3 days and then a gradual appli- 
cation of the Sippy diet. 

In recent years the most important 
new therapeutic measure has been blood 
transfusion, but there has been lack of 
general agreement as to its value. Many 
clinicians feel that there is a distinct 
danger in the giving of a blood transfu- 
sion on the basis that a possible rise in 
blood pressure may produce a blow-out 
of the thrombotic plug in the bleeding 
vessel, causing secondary hemorrhage. 

In this clinic, blood transfusions have 
been used rather more freely than else- 
where for 2 distinct indications : First, 
to correct the acute loss of blood volume ; 
and second, as a treatment of secondary 
anemia merely to shorten the patient’s 
convalescence from a severe blood los^ 
Patients who die suddenly from the first 
outpouring of blood are rarely in the 
hospital and consequently the question 
of transfusion does not arise The usual 
severe case of hemorrhage admitted to 
the hospital ward is the patient who has 
survived the shock of a severe blood loss, 
hut who still ]irescnts the clinical picture 
associated with a marked reduction m 
hlood volume below normal Although 
life IS being maintained, there are 2 dis- 
tinct dangers associated with this condi- 
tion. 'Fhe first is danger of a secondary 
hemorrhage which in some cases is possi- 
ble even though the blood pressure may 
be markedly lowered If this occurs in 
the case of an already markedly reduced 
blood volume, the additional loss of blood 
may be suddenly fatal The second, and 


what is probably the most important dan- 
ger, is the effect upon function and possi- 
bly irreparable damage which takes place 
in vital organs as a result of long-con- 
tinued reduction of blood pressure and 
blood volume. One of the most outstand- 
ing laboratory evidences of this is the 
high nonprotein nitrogen frequently 
found associated with severe hemor- 
rhage ; this in some cases actually ap- 
pears to be important in the cause of 
death. The brain, heart and liver are 
probably also affected, but this is not so 
easily demonstrated in the laboratory 
It would seem, therefore, that the dan- 
ger of causing a secondary hemorrhage 
by giving a blood transfusion is distinctly 
less than the danger associated with 
letting the patient's condition remain at a 
low level too long It has been the au- 
thors’ experience that a small or mod- 
erate size transfusion of citrated blood 
given slow'ly by the drip method has 
been safe and of distinct value They 
have not seen a sudden rise of blood 
pressure following transfusions, but they 
ha\e seen the gradual rise of hlood pre.s- 
siue from a dangeronslv low level, that 
Is below tile svstohi. jiressure of 90 mm 
'I'lie decision as to whetlier a transfu- 
sion is indicated or not cannot he based 
upon the examination of the blood count, 
since hlood volume can he reduced to 
a dangeronslv low level vvitliout making 
an apjireciahle change in the red blood 
count or the hemoglolmi determination 
Tlu“ changes in these values do not take 
place until aftcT tlie blood volume has 
been at least jiartially corrected by dilu- 
tion with hlood fluids C hmcal estima- 
tion of the patient’s condition depends 
upon the jiallur of the skin and mucous 
membranes, the rate and quality of the 
pulse and upon the blood pressure, with 
additional consideration given to the esti- 
mated quality of blood that has been 
expelled No arbitrary rule can be fol- 
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lowed, but a fall in systolic blood pres- 
sure to 90 min. or below and a rise in 
pulse rate to over 130, particularly when 
there has been definite evidence of a 
large amount of blood loss, are indica- 
tions for a transfusion. 

The same criticisms may be applied 
to the use of intravenous and subcu-‘ 
taneous injections of glucose or sa- 
line solution. They are useful, however, 
when dehydration is severe and appar- 
ently they do allay thirst to some extent 
during the starvation period However, 
patients who are well inorphinized do 
not complain much of thirst as a rule. If 
intravenous fluids are introduced slowly, 
the blood volume may be increased with- 
out appreciably raising the blood pres- 
sure, but on theoretical grounds at least, 
this is less desirable than by means of a 
transfusion, since the viscosity of the 
blood is decreased and there may be a 
disturbance in the clotting mechanism 
brought about by the dilution 

Diet in the treatment of hemorrhage 
m peptic ulcer in this clinic and until 
recently generally accejited as a time- 
honored method of treatment consisted 
of stain .ition or tlic elminiation of both 
food and water for a period before the 
gradual institution of the Sippy type of 
ulcer regime In 1933, Meulengracht 
upset all ])re\ loiisl)' conceived ideas as to 
the treatment of gastrointestinal hemor- 
rhage by reporting that he obtained a 
marked rediution m mortality by begin- 
ning liberal and early feeding during or 
iimnediately alien' the bleeding It was 
his opinion that early feeding preserved 
the strength and nutrition in a patient 
and brought about a more rapid convales- 
cence and in this way reduced the mor- 
tality figure. He reasoned that the food 
had therapeutic value in neutralizing the 
gastric acid, thereby favoring healing of 
the ulcer and preventing digestion of the 
clot m the bleeding vessel. His diet con- 


sists of meat, fish, pureed vegetables, 
bread and butter, cheese, tea, and cereals. 
In 1935, he reported 251 cases of hem- 
orrhage taken to be due to genuine ulcer 
with only 2 deaths; a mortality of less 
than 1 per cent. He did not give his 
criteria as to the severity of the hemor- 
rhages nor do the authors know from 
his report anything of the factors which 
might influence the relative incidence of 
severe and mild cases. He does not com- 
pare his results with those of Qiristian- 
sen and another hospital in Copenhagen, 
which appear to have an identical type of 
case, and treated in the orthodox way. 
In this group there was a mortality of 
7.9 per cent in 289 patients. 

Meulengracht’s report has attracted 
wide attention and many clinics have 
modified their treatment of hemorrhage 
along these lines, but as yet there are few 
reports which give the results of any 
sizable series of cases. In the Lahey 
Clinic, they have not yet changed over 
to the Meulengracht method of treating 
hemorrhaging cases, although in princi- 
ple they follow his ideas to some extent 
They do not starve the patients for any 
extended number of day.s, although it is 
the authors’ opinion that for 48 to 72 
hours after a diffuse hemorrhage the 
stomach should be put at rest as nearly 
completely as possible It is indeed a 
rare patient whose nutrition would suf- 
fer seriously from a starvation period of 
this length. If at tlie end of 2 or 3 days 
there is no evident c of a repetition of 
bleeding, it seems liighly desirable lo 
start therapeutic measures directed to- 
ward neutralizing gastric acidity, pro- 
moting healing of the ulcer. Althongli 
Meulengracht reported a 1 per cent mor- 
tality rate, it probably does not represent 
uniform results to be expected from this 
type of treatment Yet, it is significant 
that he has observed a very definite and 
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marked reduction m his mortality fol- 
lowing this radical change iii treatment 

Alkalis and other forms of antiacid 
therapy should be used as in the routine 
management of an active ulcer Starting 
the regime, however, it is necessary to 
observe precautions to avoid overloading 
the patient with too large a volume of 
food and medicine The treatment of the 
secondary anemia should not be delayed, 
and the patient’s convalescence can be 
hastened by the administration of suffi- 
cient iron. The authors have used chiefly 
ferrous sulfate in doses of 6 grains 
( 0 39 Gm, ) 3 times a day 

Morphine is the drug most commonly 
used for sedation in dosages of Vo Va 
gram (10 to 16 mg ) every 4 hours, 
depending upon the ciuantity necessary 
to keep the patient immoliile and asleep 
most of the time The patients who react 
to morphine with nausea and vomiting 
and nervous irritaliilit} may be given 
hypodermic medication of soluble Aar- 
biturates m dosages sufticient to obtain 
the desired results 

There has been some rcjiorted eyideiice 
suggesting a relatioiisliip licgween sub- 
clmical avitaminosis C <in(I bh*eding ul- 
cer, I)ut the importance of this relation' 
sill]) Is still unsettled In cases which 
show (lelimte incrcMsc in cai)illar\ fragil- 
ity *ib )\e norind, vitamin C ineduation 
given ])arcnterad\ would seem to be im 
(heated \t present there is little* e\ ideiue 
th<it the resistance of the blood vessels 
can l)e increased above normal by the 
administration of \itainin t Further- 
inorta severe bleeding m ])e])tic ulcer is 
not usually a capillary tvyie of bleeding 

The use of hemostatics, vasoconstric- 
tors and astringents has fallen into dis- 
repute, and there is little on either theo- 
retical or clinical grounds to supjxyrt 
their use The hemorrhage in peptic 
ulcer IS not caused by failure of the blood 
to clot, but IS due to tlie mechanical 


opening of the vessel Furthermore, there 
IS always the danger that the administra- 
tion of such medication may cause vom- 
iting or other disturbances which are 
distinctly detrimental to the cessation of 
bleeding. 

Clinical decisions in any given case of 
severe hemorrhage must be based upon 
an estimation of the disease present, upon 
knowdedge of all the factors which in- 
fluence the prognosis and an accurate 
appreciation of just what can be accom- 
plished in the w'ay of treatment, whether 
it be medical or surgical Nearly all of 
the severe and fatal cases of hemorrhage 
in duodenal ulcer occur from large pos- 
terior wall adherent ulcers with erosion 
of the pancreaticoduodenal artery Hem- 
orrhage which occurs m a longstanding 
chronic ulcer is apt to he serious, since 
the abundant scar tissue interferes with 
the retraction of the eroded end of the 
artery Large gastric ulcers situated on 
tlie ])()sterior wall and eroding into the 
])ancre<is <ilso give rise to tlie most severe 
type of liemorrliage Hypertension and 
arteriosclerosis are com])hcatmg factors 
vvhuli lend to aggravate hemorrhage In 
hypertension the unduly elevated blood 
])ressure m«iv dislodge the clot re])eat“ 
edly, and in arteriosclerosis there is loss 
()1 retractility of tlie va‘ssel walls The 
milueiKe of se\ and age u])on the jirog- 
nosis of gross liciia )riiiage has lieen re- 
pe<itedlv ])oinle(l out Many authors have 
oliserved that tin* mortality m ])atients 
over the age of 45 or 50 is 4 or 5 times 
that of patients below this age It has 
also l)een noted that women rarely die 
from hemorrhage in nicer In Lahey 
Clinic and in several other clinics, there 
has not been a fatality in w’onien from 
such a cause 

Adeciuate and intelligent nursing care 
is essential tc^ keep the patient at rest 
and to w'atch for signs of further bleed- 
ing Hourly observations of the pulse 
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rate and blood pressure are particularly 
useful. A sudden fall in blood pressure, 
a rise in pulse rate or other signs of col- 
lapse must be interpreted as indicating 
secondary bleeding even though there is 
no hematemesis or inelena 

In the authors’ experience, the occur- 
rence of signs and symptoms indicating 
recurrent or secondary hemorrhage while 
the patient is on a complete hemorrhage 
regime is a serious omen and is an ex- 
tremely important prognostic sign When 
there is recurrent hemorrhage while 
under treatment, particularly if it is ac- 
companied by signs of shock, it indicates 
that a large artery branch has been 
opened and that the retraction of the 
eroded ends of clot formation is inade- 
quate When this occurs in a patient who 
has had a long history of a severe ulcer, 
and who probalily has a chronic indu- 
rated duodenal lesion, particularly in a 
male over the age of 50, the significance 
of this clinical course is emphasized 
When It IS obvious with continuation 
of lileedmg that a large artery is the 
source of l^einorrhage or when continu- 
ous dri]) transfusion or re])eated trans- 
fusion has failed to control the Iileedmg 
or to kcc]) the lilood jiressurc at a reason- 
able level It is then ai)])arent that imme- 
diate o])eration ina\ jirove to be neces- 
sar_\ to ])revent a fatal outcome 

Idle decision for enqiloying surgery in 
a case of bleeding ulcer is a serious mat- 
ter and re(jinres the utmost co-o])eration 
between thc‘ internist and the surgeon 
CVrtalnI_\^ early consultation between the 
internist and surgeon is a most desirable 
feature and it should be emphasized that 
this consultation should not be delayed 
until o])eration is recommended on the 
basis of a last des])erate efifort to save 
the patient’s life There can be no ques- 
tion that it w^ould be distinctly wnanig to 
advocate operation for the treatment of 
acute massive hemorrhage occurring from 


all gastric and duodenal ulcers Should 
such a course be f(i»llow^ed, it would result 
in many deaths. The authors certainly 
would not advocate or recommend that 
all patients who have bleeding from pep- 
tic ulcers should have operation within 
48 hours For such a policy to become 
widespread or in general use as advo- 
cated by some surgeons would be serious 
indeed. Certainly such surgery should 
be carried out only by surgeons having 
considerable experience in gastric sur- 
gery and in large hospitals which are 
sufficiently equipped to permit emergency 
surgery of that character to be per- 
formed with reasonable safety Further- 
more, a sufficient number of donors 
should be at hand to provide any amount 
of blood that may prove to be necessary 
to the patient during such an operation 

Lahey has described 2 distinct t}pes of 
acute hemorrhage occurring in patients 
wnth peptic ulcer and the recognition of 
these types has proved of great practical 
benefit to the authors m determmiir^ 
wdnch case mav possibly require surgical 
intervention The first and more frequent 
type is that in winch a single hemorrha'^^e 
occurs, evidenced by the vomiting of 
blood or by passing a large tarry stool, 
m conjunction w'lth varying degrees of 
shock. The hemorrhage may continue or 
may be repeated during the following 24 
or 36 liours, but with the application of 
conseiwative medical measures the lileed- 
mg ceases and does n(.)t recur With this 
type surgery will not proxe to lie iieces- 
sar> 

There is aiiotlicr type of massive recur- 
rent hemorrhage in winch large amounts 
of blood are k)st by vomiting or by stool, 
III which the hemorrhage is continued or 
repeated again and again on the same 
(lay or during the following days, m 
wiiich serious blood loss is evident by a 
fall in blood pressure, which is uncon- 
trolled by repeated blood transfusions or 
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continuous blood drip. It is obvious that 
unless something can be done early, 
fatality will certainly result. 

There is danger in delay in such a 
case, and it is generally accepted that the 
mortality in surgery mounts rapidly as 
the patient becomes more and more ex- 
sanguinated. If it can be definitely estab- 
lished that the patient is having recurrent 
gushing hemorrhages in spite of a com- 
plete and adequate medical regime, trans- 
fusions and operation should be done. It 
would be highly desirable if this type of 
patient could be operated upon within 48 
hours of his first hemorrhage, but it is 
scarcely possible to do this in all cases 
and still allow time to determine whether 
or not he is having secondary hemor- 
rhages. The authors entirely agree with 
Finsterer, who is the chief advocate of 
surgical treatment for acute hemorrhage, 
in his practice of operating upon all pa- 
tients who have passed middle age who 
have a severe liemorrliage, even though 
his reported mortality in c<irly operations 
compares very favoral)]} with the med- 
ical mortahtv m this group of cases It 
seems very unlikely that J^hnsterer's low 
mortality rate of 5 1 ])er cent could be 
duplicated In more than a very few 
surgeons 

Snell serious hemorrhages usually re- 
sult from an erosion of the ])ancreatico- 
duodenal artery at the base of a ])cnctrat- 
ing ulcer of the posterior wall of the 
duodenum, or an erosion of the left gas- 
tric artery or of the gastro-epiploic artery 
in a gastric ulcer on the posterior wall 
of the stomach which may perforate into 
the body of the pancreas This type of 
hemf)rrhagc usually occurs in a patient 
with chronic callous ulcer with rigid 
ulcer base In the majority of cases, the 
patient is a male over 50, with sclerotic 
arteries. Too early and ill-considered 
surgical interference in these cases can- 
not be too heartily condemned. 


Surgical interference should be de- 
signed primarily to control hemorrhage 
and except in a few cases need not in- 
clude removal of the ulcer or be designed 
to effect permanent cure of the ulcer 
condition. 

If the patient’s condition is such, if the 
experience at hand is sufficient, and if 
the equipment is adequate to proceed 
with more radical surgery, the authors 
believe that I'emoval of tlie ulcer with a 
high resection of the stomach of the Hof- 
meister type should be carried out. How- 
ever, in conditions where such an exten- 
sive surgical procedure would be very 
likely to result in a fatality, a more con- 
servative method of handling the situa- 
tion should be employed 

Gastroenterostomy alone is not a sat- 
isfactory operation to control bleeding 
from an nicer and is rarely used or 
advised The effect of sncli a procedure 
in controlling hemorrhage is <m indirect 
one because il jiresumably places the 
inloriis ,in(I duodenum at rest and per- 
mits contiinioiis enipt) ing of the stomach 
Ihroiigh the gasl I o]L‘]uiud stoma 

The nhijonlN of ])<itients with severe 
hemorrlnige re(|uirmg surgaMl interfer- 
ence will ho found to have bleeding from 
ai tones of l<iige e.iliher siicli <is the pan- 
el eat leodiiodt^n.d or oilier <irlenes which 
so ahundanllv aiListomose about the head 
oi the p<inci e<is 

The t_\i)e of ulcer which is <issociated 
with much indunition, u^ith extensive 
periduodenal a(lhesi(jiis, makes simple 
ligation of the mam trunks of the arteries 
sup])lying the ])}lorus and duodenum a 
difficult and most uncertain ])rocedure 
(lug. 38) To ligate the right gastric 
artery or the gastroduodenal artery may 
not be sufficient to establish hemostasis 
and fatal hemorrhage nny result from 
the numerous anastianoses of arteries 
about the head of the pancreas. 
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In the case of hemorrhage resulting 
from a duodenal ulcer, if the patient’s 
condition does not warrant a removal of 
the ulcer, with a high resection of the 
stomach, it is the practice of the Lahey 
Clinic to proceed with a transduodenal 
ligation, with silk transfixion sutures, of 
the bleeding vessels and to accompany 
this procedure in most cases with a gas- 
trojejunostomy. 


the duodenum, extending through and 
above the pyloric ring ; all bleeding points 
are ligated and a pyloroplasty is made 
by closing the incision transversely. 

However, when the hemorrhage re- 
sults from a deeply penetrating ulcer on 
the posterior wall of the duodenum the 
superior and inferior borders of the 
duodenum and pyloric area are grasped 
by tacking forceps and an incision is 



— 1 he aitcnal lilood siti)i>l> of the pylunc area of the stomach and duodenum The 
icl.itionslnp ot a posterior wall duodenal ulcer to large arteries is noted (Marshall and Kiefer 
Am J Surg) 


The method of procedure is as follows 
A hi^li left rectus incision is made, of 
siiOicient length to permit ready explo- 
ration of I lie ujiper abdomen The situa- 
tion of the ulcer which is the S(nirce of 
heinorrlnij^e is readily determined m the 
majority of cases by examination of the 
slonrich <m(l duodenum In <in occa- 
siomil case it may be difficult to deter- 
mine the presence of an ulcer on the 
j)()stenor wall of the duodenum and inci- 
sion of the ^interior wall of the duode- 
num may be required to demonstrate the 
source of the hemorrhage 

Should the blood be issuing from an 
anterior wall lesion, this would be ob- 
vious upon inspection and in the majority 
of cases such an ulcer can be excised by 
a longitudinal Incision along the axis of 


made into the duodenum and extended 
above the pylorus for about an inch, 
opening the duodenum widely The 
duodenum and stomach are aspirated to 
avoid spilling stomach contents, and the 
source of the hemorrhage can be easily 
determined In most cases the blood will 
be seen to be issuing from an artery of 
large caliber at the base of the ulcer. The 
bleeding may then be controlled by mat- 
tress sutures of heavy silk introduced 
into the posterior wall of the duodenum 
(Fig 39) and including the edges of the 
ulcer base The authors advise the em- 
ployment of a nonabsorbable material 
for this suture because with 1 patient 
they had recurrence of hemorrhage 10 
days after ligation, due to the digestion 
of the catgut suture material In this 
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case reoperation with removal of the 
ulcer-bearing area of the duodenum and 
a high resection of the stomach was com- 
pleted, with recovery of the patient. 

Following the ligation of the ulcer 
base, the rent m the duodenum and 
pyloric area is closed transversely, thus 
performing a typical pyloroplasty. In the 
event of considerable scarring and con- 


cause of the patient’s condition, a simple 
excision of the ulcer with closure of the 
opening in the stomach is performed. In 
this event a posterior gastroenterostomy 
IS always employed to avoid interference 
with gastric emptying. 

However, if the patient’s condition fol- 
lowing massive blood transfusions before 
and during operation permits resection 



— "I 1 aiisdiK idenal ot f)I((.diii^ xtsstl ni iiltti on tlu* posuiioi \\<dl tj, incision 

oiitninjjf the dnodtninn extended past llit pvloius ioi .ibout d tm , b, nhittiess sntint‘s ot silk are 
inti ( xluced tin ouj^li tht hast ot tlu iili c i to t onti ol lit nioi i li«ij»c , < , i)\ loi opl.ist v pt i toi ined b> closinj^r 
the incision tians\eiscl\ (Maishall and Kitfti Am J Sni^ ) 


iKiUion of tlu‘ (liiodonuni with rcsiilbiiil 
narrow of the lumen, poslenoi 
li oiejunoslomy is <ilw<i\s c‘m|>lo\c(l 
If, liowcwer, ii])()n ex])Ioralion ex.im- 
Illation of the stomach <m(l tluodeniim 
discloses tlie lH‘morrh<i^i>e to he issum;^ 
from a i^astric uker on tlie jiostenor wall 
of the stoiibicli wluch lias penetnited into 
the pancrcMs, the stom<ich is freed from 
tile p<increas <ind from the base of the 
ulcer, the bleeding vessels are ligated, 
the margins of the ulcer are excised from 
the stomach wall, and the rent in the 
stomach is sim])ly closed by suture witlm 
out gastioenterostomy If the ulcer 
proves to be on the lesser curvature and 
resection is considered impossible be- 


ot llie stoniculi, tlie <iuthors prefer to 
reinoxe the uker, whether ditodeibil or 
g<istrK in origin, <m(l ])r()Ceed wath <i high 
resection, that is, removing with the 
ulcer three-fom ills to four-fifths of the 
stoubicli <111(1 performing a g<istrojeiun()S“ 
tom\ of the .inlecolic Ilofmeister t\])e 
( bhg’ dO) It is evident tlnil the con- 
servativ^e openitive ])roce(lure such as 
outlined above ma_\^ fail to relieve ulcer 
distress permanentlvy or jirevent recur- 
rent hemorrh<ige Permanent relief is 
more <ipt to follow a high resection of the 
stomach with removed of the ulcer <irea, 
but this IS not always possible because of 
the serious condition of the patient at the 
time that operation is carried out Cer- 
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tainly if conservative operative methods 
are employed and if the patient has a 
recurrence of symptoms upon a good 
ulcer regime a high resection of the 
stomach should be advised and carried 
out as early as possible 

In preparation for such an operation 
a method for infusion of blood into the 
patient to control blood pressure and 
partially to restore blood loss must be 
provided for Immediately before opera- 
tion a Hendon cannula is tied into the 
long internal saphenous vein in the ankle 
and during operation a continuous drip 
transfusion of blood is given. This 
method has proved thoroughly reliable 
and satisfactory 

The type of anesthesia employed m 
these cases is a regional block of the 
abdominal wall, obtained by infiltration 
with 0 25 per cent novocain solution, 
which may be su])])lemented, if neces- 
sary, with a light cyclopr()}>ane gas 
rincsllieshi tyclopropane gas oxygen 
anesthesia is of especial v<ilue to supple- 
ment regional block because of the high 
oxvgeii concentiMtion (80 to 85 per 
cent) which may be desirable in view 
of the <inemia resulting from bh^od loss. 
If the ])<itient\ blood pressure is con- 
trollable at <i reasonable level b\ the 
mpid infusion of blood <m(l his condition 
IS reasonably good, the <uithors jirefer to 
em])lo\ a dilute nu])erc<uiie solution 
1 1500 dilution, <is a spinal <inesthetic 

This form of sj)in<d <mesthesia can be 
safely em|)lo\x*d in most p.itients ,md is 
a much more <ide((uate anesthesni m the 
event that <i high resection of the stomach 
with removal of the ulcer can he used m 
the particular c<ise 

In summarizing, the authors state that 
acute massive hemorrh<ige from pe})tic 
ulcer IS a serious com]dication, ]>artic- 
ularly in patients with chrome, callous 
ulcer 


In a series of 108 cases of massive 
hemorrhage of peptic ulcer in the Lahey 
Clinic, there were 5 deaths, a mortality 
of 4 6 per cent 

In the majority of cases the method of 
treatment employed in acute hemorrhage 
from peptic ulcer is a conservative 
regime consisting of rest in bed, mor- 
phine in doses large enough to produce 



Fig 40 — Subtotal gastrect(jni> , Hufmeister 
jnethod The nicer is removed and high resec- 
tion of the stomach is done The jejunum is 
brought anterior to the colon The gastro- 
jejunal stoma is indicated b\ a dotted line 
This IS the opeiation of choice for bleeding 
iilcei if the patient’s condition will peiniit 
(Mai shall and Kiefer Am J Surg ) 

<ule([uale sedation, starvation diet for <i 
tYwv days, and then a gradual application 
of the Sippy regime 

Surgical nLinagement is employed m 
<i very sm<ill grouj) of cases m which 
there is continuous bleeding from an 
erosion of <i large caliber vessel, uiicon- 
troll, d)Ic by conservative measures 

The operation of resection of the 
slonhich with the removal of the ulcer 
IS the ()])er<ition of choice, provided the 
patient’s condition will ])ermit it ]f re- 
section cannot be employed, a more con- 
servative j)roce(lure is followed, such as 
transduodenal ligation of the eroded 
vcvssel in duodenal ulcers, or an excision 
of a gastric ulcer, w ith or without a 
gastroenterostomy 
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Perforation — The subject of peptic 
ulcers perforating into the pancreas is 
given by J. S. Horsley He states that 
a peptic ulcer that has perforated into 
the pancreas presents quite a diflferent 
clinical and pathologic picture from an 
ulcer that has not so perforated. It al- 
ways gives a history of previous gastric 
disturbance, which may be long or short. 

Relief by food, soda or vomiting is not 
constant and there is a sense of discom- 


sphincter gives added symptoms of dis- 
comfort and obstruction because of the 
spasm of the sphincter and local edema 
Roentgenologic examination is not al- 
ways convincing, especially if the ulcer 
is within the grasp of the pyloric 
sphincter. 

The pathologic picture also changes, 
because, in addition to the lesion in the 
stomach, there is some degree of pan- 
creatitis. The pancreatitis is usually 



Fig 41 — P.ith K<> 1J811 \ V’’ II white, ( )l>t i Xtuil J7 FH7 Specnncn 

of the stoni.ich iiuMsurtd 16 cm aloiij* the Ics-sti cniv.itint. cm .iloiipf the jj;ic.i1c.i cin\atiire 

()ii tht postenoi snrf.ice of the stom.ich ne<ii the p^loiic sphnutci was some adhtunt panel eatic 
tissue which was dissected oft with the caiitcr\ d1ie stomach show'c'd twidcMue ot K«i^tiihs and thtie 
Wiis a pouch, ])tohahI\ nsultm^^ iiom a precedinj^ pv loi opI<i^t \ 'Jluit were 2 ptptic ulceis, 1 in tlie 
stomach and 1 in the duodenum (Horsle\ Ann Sinj^ ) 


fori <111(1 (L Ipiidcnicss on jiressurc in the 
upper aixioinen winch w<is not ])resent 
before the perfonition When the ])ei- 
fomtion actually occurs jiain may he 
severe. 

Medical treatment <iftcr the ])erf ora- 
tion IS not so effective as before the 
perforation. There is also considerable 
danger of bleeding. The vascular tissues 
of the pancreas tend to bleed quite freely, 
particularly if the perforation is large, 
and the hemorrhage may be profuse. A 
posterior perforating ulcer of the pyloric 


l()c<d .irouiul the ie<^ion of the ])erfora- 
tion, but it may become more extensive 
Ihiless It spre<i(ls, the assochited local 
pancixMtitis gi\es no symiitoms of a dis- 
turbed function of this gfmd «ind labora- 
tory tests are futile The pain is often 
referred to the back, either to the right 
or to the left of the spine, <and is occa- 
sionally so intense as to resemble the 
pain caused by a stone in the kidney, by 
nephralgia, or by acute cholecystitis. The 
previous history of the patient with pep- 
tic ulcer should aid much m the diag- 
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nosis of the subsequent events when 
there is perforation into the pancreas. 

Not infrequently, in cases of persistent 
pain or discomfort unrelieved by medical 
treatment when a peptic ulcer has been 
demonstrated in the anterior wall of the 
duodenum, there exists in the posterior 
wall another ulcer that has perforated 
into the pancreas. One should not be 
deceived, then, by an ulcer in the ante- 
rior wall of the duodenum into thinking 
that it is the only lesion 

During a period of 10 years, from 
December 31, 1928, to December 13, 
1938, the author has operated upon 20 
cases of peptic ulcer of the stomach or 
duodenum that had perforated into the 
pancreas In all of these cases a partial 
gastrectomy was performed, in 18, by 
modification of the Billroth I type de- 
scribed elsewhere, in which the upper 
border of the stomach is united to the 
upper border of the duodenum and the 
duodenum is flared open In 2 cases this 
operation could not be applied, and a 
FTofmeister modification of the Billroth II 
type was performed 

Nine of the ulcers were duodenal, 9 
were gastric, 1 was a duodenal-iejunal 
ulcer, and in 1 case there were both a 
duodenal and a gastric ulcer Five of 
the gastric ulcers were within the grasp 
of the pyloric s])hincter. 

Treat uiciil — The technic used in all 
hut 2 of these cases is essentially the 
same' as that jireviously descrihed in sev- 
eral publications It is a modification of 
the Billroth I type of ojicration m which 
the lesser curvature of the stomach is 
aligned to the upper border of the duo- 
denum, and the duodenum is flared open 
to precent obstruction Howev'er, the 
proceduic has to be altered somewhat in 
individual cases After dividing and 
tying the segments of the gastrocolic 
omentum fron' the point of the proposed 
resection to the pylorus, and the vessels 


along the lesser curvature in the gastro- 
hepatic omentum, the portion of the 
stomach to be removed remains attached 
only by its two ends and by the adherent 
ulcer. Two Payr clamps are placed on 
the body of the stomach, which is divided 
between them with an electric cautery. 

Usually the lesion will prevent the 
placing of a clamp on the duodenum. 
The stomach is then lifted up, and, with 
a very hot electric cautery, the adherent 
pancreas is shaved off as a thin slice, 
care being taken not to open the ulcer. 
This can best be done by approaching 
the adherent region carefully and freeing 
it to some extent on each side. Too much 
of the pancreas should not be removed. 
If the ulcer is accidentally opened, the 
opening is plugged with wet gauze or the 
finger is inserted into it. Then, with 
tension on the stomach, the rest of the 
adherent strip of pancreas is cut off. If 
the cautery is quite hot and the stomach 
is lifted up, a thin slice of the pancreas 
can be quickly removed without burning 
one’s finger. If the ulcer is in the stom- 
ach, after freeing it, the duodenum is 
separated from the pancreas and cut 
across with the cautery, catching the 
margins of the duodenum as the incision 
is made. The duodenal contents are 
removed with a suction apparatus and 
a sponge moistened with salt solution is 
gently placed in the duodenum. If the 
perforation is from a duodenal ulcer, the 
base of the ulcer is shaved off in a sim- 
ilar way. The operation here is some- 
what more difficult because of the 
shortness of the stump of the duodenum, 
but this technic can be carried out, prob- 
ably more satisfactorily, m these cases 
than the Billroth IT type, of partial gas- 
trectomy if the ulcer is removed, because 
with a very short stump of the duodenum 
resulting from the excision of the ulcer- 
ated area it becomes difficult to close the 
stump of the duodenum effectively. If 
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there is back pressure, which occurs not 
infrequently after the Billroth II opera- 
tion, a duodenal fistula may result, 
whereas in this type of operation the 
posterior wall of the stump of the stom- 
ach IS tucked m by the short posterior 
wall of the stump of the duodenum and 
sutured This makes the situation in this 
region comparatively safe because the 


which is usually accomplished by the 
insertion of a Jutte or Levine tube into 
the stomach through the nose In some 
patients the presence of the tube is quite 
a nuisance If it stays m constantly for 
a few days it often irritates the nose and 
throat, and if it has to be inserted every 
few hours, the repeated insertions are 
even more disagreeable than having the 



f'lfij 4J — I'lu* ^toni.uli li<is 1)ttii (luulud httwttii J t .in<I tlu dist.il und is lifted up 

while the sliet of j), inert. itu tissue whuli toiiiis the li.ise ot a pi lu 1 1 .itini^^ iileii is lieint? shaved 
nit with tlu hot eUetiie t.iuleiv (lloisUv \nn Sm e> ) 


wound in llie j)<uuuMs Ims liccn iihidt' 
with the cMiilen and is sterile, <ind tlie 
])ent()neuin on tlte jiosterior sin hue of 
the stomach will re.idil) unite to the 
short ])osterior stump of the duodenum 
and the denuded p<UKreas d'hen, too, 
this sutured are<i is oxer the solid sin hue 
of the ])ancreas, and if there is not <m 
<iccurate he<ilin^ at this point the charred 
and sterile ])ancre<itic waiund will act <is 
a lnirn])er of safety 

.1 Stab IVoiifid (distrosiofn \' — To ^ive 
the stomach postoj^eralive re^st, it is es- 
sential that the contents of the stomach 
be removed and the dilatation prevented, 


liil)c‘ lem.nn RcTc^nllx, the <uithor has 
einploxcHl ,i i^tisi rost( ini) , winch is much 
more conifoi t.ihle to he ])<itient <m(l more 
ettu lent foi dianrii^e than tlie n,is,d tube 
This is donc‘ as h illow s 

After the posterior row of sutures 
nmtntij the stomach to tlie duodenum is 
])laced, a sh<ir])-])ointed hemostat is thrust 
(direct!), not ohli(|uely) throui^h the 
stomach from within outw^ard at a ])omt 
on its <uUenor w«i!l near the greater 
curvature, where the stomach can be 
easily brought into contact with the ab- 
dominal wall A soft rubber catheter, 
No 18, m wdiich an additional perfora- 
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tion has been made near the end, and 
which is clamped at its middle, is caught 
with the hemostat and drawn into the 
stomach. After 3 or 4 inches of the 
catheter are within the stomach, the 
catheter is fastened to the gastric wall by 
a suture of fine chromic catgut and a 
purse-strmg suture of chromic catgut is 
placed around it The butt of the cathe- 
ter is drawn through a stab wound in 
the abdominal wall, and then clamped, 
and the clamp on its middle is removed 
The catheter is gently pulled upon until 
the stomach is m contact with the parie- 
tal peritoneum Sutures of the chromic 
catgut are placed between the stomach 
and the parietal peritoneum and some 
omental fat is brought around this point 
of contact The fat not only adds to the 
security of the punclured wound, but 
may prevent a subsequent tight adhesion. 

By this method the muscular layers 
of the stomach <ire not cut, as would 
occur if a knife were used to make the 
puncture, their fibers <ire merely pushed 
apart as are llie muscular bundles of the 
abdomen in nuiking a McRurney inci- 
sion The cMlheter fils m snugly, <md 
there is usirilly no leakage «ifter the 
CMlheter has been removed 

There seems to be some (Linger of 
iMther extensive p<increatitis from <in 
ulcer that h<is ])erf()rated into the pan- 
cre<is. With the l)<ise of the ulcer con* 
sistmg of ])ancre<itic tissue, if the opera- 
tion IS delayed too long it may well be 
lh<il the residiail ])<increal]lis will not 
c!e<ir U]) promptly 

The advantages of this jirocedure <ire 
that The ulcer is removed <ilong with 
the superficuilly infected portion of the 
pancre<is , the stomach empties physio- 
logically into the duodenum, which is 
more resistant to the gastric ]uice than 
the lejunum, the region of tniuma is 
limited to 1 field, and if there is a 
recurrent ulcer a posterior gastroenter- 


ostomy can readily be performed. A 
primary gastroenterostomy, which leaves 
this lesion in sitUy does not appear to be 
logical, though there may be circum- 
stances m which it is the only operation 
indicated, as when the reaction around 
the ulcer is extensive. 

The mortality rate should not be great. 
In these patients, in which this type of 
operation has been performed, there has 
been no operative death The only death 
following operation was in a patient in 
whom this procedure was not possible 
because of the extent of the ulcer. The 
ulcer could not be excised, and the Hof- 
meister-Billroth II type of operation had 
to be performed. 

A simple method of making a gas- 
trostomy to substitute for using the nasal 
tube IS described 

Repeated perforations of gastroduode- 
nal ulcers IS discussed by J. Gosset, 
ct al The authors state that in view 
of the ranly of reports on repeated per- 
forations, they were at first under the 
impression that this is an exceptional 
accident After de'^cribing the clinical 
histones of two patients with repeated 
])erfor<itions, whom they recently ob- 
served, the authors say that m the litera- 
ture of recent years they have found 64 
cases of repeated perforations of gastric 
or duodenal ulcers, disregarding, of 
course, the perfonilions of postoperative 
jejunal ulcers, winch are comparative!} 
frecjuent 

They admit that they are unable to 
estimate, even approximately, the inci- 
dence of repeated perforation hut point 
out that Pearse observed 33 repeated 
perfoiMlions among 4183 cMses (T per- 
forated ulcers (about 1 m 145 cases) 
Other authors observed 2 m 227 cases, 
1 m 120, 1 in 78, 2 m 90, and 4 in 82 
These figures indicate that this compli- 
cation IS far from being exceptional 
Discussing the pathogenesis of repeated 



790 


SURGERY 


perforations, the authors point out that 
it has been suggested that they are espe- 
cially frequent after simple sutures. 
However, others have shown that this 
can be explained by the fact that simple 
suture IS the method most frequently 
employed in the treatment of the first 
perforation and that on the whole the 
percentages correspond to those of the 
diverse technics employed. 

Regarding the seriousness of the re- 
peated perforations the authors say that 
it is estimated diversely by different 
authors, some considering it as extremely 
grave and others as more benign than 
the first perforation. Pearse, for in- 
stance, reports a mortality as 9 per cent 
for the repeated perforations as com- 
pared to 27 per cent for the primary 
perforations. To explain the latter fig- 
ures it has been suggested that the 
peritoneum developed a sort of local 
immunity after the first perforation. Dis- 
cussing the treatment in cases of re- 
peated perforations, the authors say that 
it does not differ from the usual treat- 
ment of perforated ulcers The choice 
of the metliod is (letermined less by the 
repetitious ch*n<icler of the ])erforati()u 
lluui by the si/e, the location and the 
callosiU of the(jiitice The <iiithors think 
that 111 selecting the method the surgeon 
shcnild tike into account especially the 
tenacious ch<iractcr of the ulceration, 
v\hich is the c<iuse of the repealed per- 
foration. They think that in repeated 
I)erfor<itioa eillier gastrectomy should be 
done immediately or a simple method 
should he chosen which is least likely to 
interfere with a subsequent gastrectomy. 

Postoperative Jejunal Ulcer — The 
material for this study includes 23 post- 
operative jejunal ulcers in which opera- 
tion was performed at the Presbyterian 
Hospital, New York. Histories of the pa- 
tients were studied in minute detail from 
the time of the appearance of the original 


duodenal or gastric ulcer, through the 
opemtions, and up to the ultimate status 
at the present time. Nine of the patients 
did not have their first operation at Pres- 
byterian Hospital. 

A. Grossman'^^ presents 10 case re- 
ports in detail, each of which demon- 
strates at least 1 interesting factor in the 
genesis of postoperative jejunal ulcer. 
From these data the author has learned 
that the interval between gastroenteros- 
tomy and evidence of the incidence of 
jejunal ulcer may vary from 12 days to 
18 years. In 7 cases more than 5 years 
elapsed between the operation and the 
first recurrence of digestive symptoms. 
In 9 cases the first roentgenological evi- 
dence of jejunal ulcer appeared from 6 
to 17 years postoperatively. These fig- 
ures suggest the fallacy of conclusions 
drawn from gastric surgery based upon 
a f(d]ow-up of 5 or even 10 years. 

The material further suggests that the 
ti'eatment of postoperative jejunal ulcer 
should begin even before the patient has 
the miti.il ojieiMtion loir example, 6 of 
the 23 patients w^ere opeiMted upon dur- 
ing their first <ittack with antecedent 
symptoms which Irid been ])resent from 
1 w'eek to 3 inontlis In 9 of the 23 cases, 
liie duration of symptoms w.is less than 
8 months Jn only 3 c<ises w^as there 
any evidence tint medical tre<itmcnt had 
been follow'cd hiithfully for any appre- 
ci<ible time. Pour jiatients had received 
practically no nieduMl tre<itmenl, al- 
though in no cMse wms the operation 
considered an emergency. ]n 3 cases 
(openited upon clsewliere) the records 
of the syinjitoms prior to operation were 
insufficienl to jierniil any conclusions re- 
garding the indieMtioii for operation In 
no instance m which obstruction was 
considered the indication for operation 
had belladonna or any other anti-spas- 
modic preparation been given a pro- 
longed trial preoperatively. 
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A long anterior gastroenterostomy is 
usually followed by a jejunal ulcer, par- 
ticularly when an enteroenterostomy is 
added. Three patients developed jej'unal 
ulcers m 6 months, 3^ weeks, and 12 
days, respectively. In the cases of these 
patients, 2 years, 2^ years, 1 year, and 
7 years, respectively, had elapsed after 
the first operation, which in no instance 
included enteroenterostomy, before the 
development of jejunal ulcer. 

From a study of this material the 
author concludes that it is obvious that 
the best treatment of jejunal ulcer is its 
prevention. This does not necessarily 
mean the performance of less gastric 
surgery. The fact that only 23 cases of 
postoperative jejunal ulcer could be 
found in the files of the Presbyterian 
Hospital is in itself a recommendation 
for gastric surgery. It simply means that 
absolute indications must be present for 
surgical intervention and that the pa- 
tient’s unwillingness to adhere to medical 
measures does not constitute an indica- 
tion for surgery. The patient should also 
be properly informed of the importance 
of dietary measures taken postopera- 
tively He should be warned to return 
to the most vigorous type of ulcer regi- 
men at the slightest recurrence of symp- 
toms Tobacco and alcohol should be 
forbidden , foci of infection eradicated, 
preferably preoperatively ; and if despite 
such precautions icjunal ulcer still de- 
velo[)s, mimed i.ilc vigorous medical ther- 
apy should he resumed, .surgery being 
reserved for the late comphc.itions of 
lejunal ulcer 

Gastrojejunocolic Fistula — .\s many 
surgeons knov\ , gastrojejunocolic fis- 
tula may be the uiifortuii.ite sequence to 
a gastroenterostomy, performed with or 
without pylorectomy or other additional 
surgical procedures, in the treatment of 
peptic ulcer. The complexity of such a 
fistula, the fecal contamination of the 


stomach and jejunum, the stenosis of 
the large bowel, and tlie weakened con- 
dition of the patient all are factors which 
combine to make surgical correction one 
of the most redoubtable operations in all 
surgery. Loewy has had occasion to 
operate upon 5 patients with such a 
lesion, during the past 5 years. 

G. Loewy’'® believes that, except in 
rare cases, the surgeon should prepare 
the patient for 2 separate operations. 
First, just as soon as there is clinical 
evidence of the existence of such a fistula, 
a careful and painstaking dissection of 
the fistula must be made, with excision 
of its openings into the stomach, jeju- 
num, and colon, followed by careful 
closure of these openings Then every 
supportive care should be given to the 
patient for at least 4 weeks before the 
final operation is to be attempted. This 
consists of partial or subtotal removal of 
the stomach, with a fresh gastrojejunos- 
tomy in a now clean, uncontaminated 
field, for the cure of the original lesion, 
the peptic ulcer To repair the fistula 
and perform the gastrectomy all in 1 
stage is courting disaster and it must not 
be considered unless one’s hand is forced. 

Loewy uses a combination of spinal 
anesthesia and sympathetic block He 
warns especially against damage to the 
blood vessels m the dissection of the fis- 
tula, and regards this first operation as 
the one requiring the greatest amount of 
skill, precision, and methodical treat- 
ment Most patients surviving the repair 
of the fistula will withstand the subse- 
(|uent gastrectomy well, and once safely 
through the first openition the}' ni.iy he 
expectetl to attain eventual cure 

Results of Surgical Treatment of 
Peptic Ulcer — In the year 1916. the 
surgical department of the Presbyterian 
Hospital, New York, organized a follow- 
up clinic for the purpose of recording 
and studying the results of their surgical 
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therapy in gastroduodenal ulcerative dis- 
ease From the data accumulated m the 
past 22 years, F. B St. John, ct al 
reached certain conclusions which they 
present. 

First, they learned that every case 
must be followed in continuity In order 
to do this, graph records were prepared, 
to enable the examining physician to 
follow at a glance the course of the case 
These charts, which appear m the article, 
are a most practical, as well as efficient, 
method of obtaining statistical data on 
patients with ulcer In addition, a stand- 
ard for recording the follow-up results 
was prepared The results were eval- 
uated from an anatomical, s} mjitomatic, 
and economic standpoint Symptomatic 
results were the only ones considered 
in the article 

Four main groups were subdivided as 
follows tiroups 1 and 2 included cMses 
m which the results were iins<itisfaclory 
Groups and 4 included c<ises m which 
satisfactory results were olUained Grou]) 
3 included the cases of onl\ those ])a- 
tients having no signffi(.<mt symptoms 
and m whom ‘on]_\ the mild digestive 
(hsturb<iiu es to which the nornril m<m 
is lieir” m<i\ occur (iioiip 1 contained 
those cases in winch the results werc‘ 
the least satisf<utor\ of all If at <in\ 
time a given case jiresented uns<Ltisfactor\ 
results, It was ])ennanentl\ diojiiied from 
the g!ou])s with satisfactoiw results Ih 
a Cl meal ap])rais<il of their follow -U]) 
records, it w'tUs hojied ihtU it would he 
possible to establish witli reasonable ae- 
curacw standards of guidance m tlie se- 
lection of cases for operation, as well as 
m the choice of ojicration to be employed 
for individual cases In addition, the 
patients w^ere catalogued according to 
the outstanding preoperative complaints, 
such as obstruction, bleeding, and pain, 
with the appreciation that such a sep- 


aration of cases into these 3 groups 
could never be wholly accurate 

From this study it was found, in the 
obstruction group alone, that partial gas- 
trectomy gave no better results than 
gastroenterostomy, and the death rate 
for the latter was lower The Finney 
type of pyloroplasty gave the least desir- 
able results in the cases of patients com- 
plaining of obstruction alone. 

Seven of the 281 patients studied died 
of their ulcer at some time after leaving 
the hOwSpital. In addition, 2 died of pul- 
monary lesions and 20 died of miscel- 
laneous other causes Partial gastrec- 
tomy of the Billroth and Polya types 
were found most successful for gastric 
ulcers, as it gave satisfactory results in 
92 per cent of the cases. It was found 
<ilso tlnit the duration of the observation 
period was most important and that “a 
distressing number of initial recurrences 
of symptoms occurred many years after 
operation ” Of the 29 patients who were 
free from symptoms for 10 years after 
gastroenterostom} , 5 h<id recurrences 
biter, i c , before 15 years 

All <iltempt w<is m<ide to <inalyze the 
c<iiises of biilure following those opera- 
tions which were performed most fre- 
(jiiently In a total of 314 individuals, 
the condition of IPS became ims<ilisfac- 
toi v sooner or later, lempoiMnly <it least 
Recurring m.irgimil or )e)un<il ulcers, 
(lemonstnited roentgenologicMlly, ap- 
jicared in about liali the patients u[)on 
whom unsuccessful gastroenterostomy 
had been performed, as well as in half 
of those who had undergone unsuccessful 
p<irti<d g<istrectomv Poorly functioning 
stomas a])peared relatively more fre- 
quently among the patients iqioii whom 
gastroenterostomy had been perfijrmed 
An attempt was made to learn how 
often carcinoma developed in jirevioiisly 
benign ulcers, but a conclusion was not 
reached in this study. Of 88 patients with 
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gasti’ic ulcer, 3 died of carcinoma, without 
recognition of the disease at the time the 
symptoms first developed The good re- 
sults that have followed partial resection 
for benign ulcers have encouraged resec- 
tion more than ever in the cases of doubt- 
ful conditions which do not heal rapidly 
under medical care The mortality rate 
in the cases of 133 patients who had 
undergone partial gastrectomy was 16.5 
per cent Death from duodenal ulcer oc- 
curred in 18 5 per cent of the cases, and 
from gastric ulcer m 13 per cent of the 
cases. 

Leakage in the suture line was found 
to have caused somewhere between 37 5 
and 68 8 per cent of all deaths. Obj^truc- 
tion was of even greater importance be- 
cause it was known to have occurred in 
9 of 16 fatalities, and may possibly have 
been present m 5 other cases ( )bstruction 
was believed to be caused by the kinking 
or twisting occurring close to the site 
of the anastomosis in either the proximal 
or distal loo]) l"our of 6 leaking duodenal 
slumps were associated witli, or probably 
partly caused In, such obstructions A 
dram jilaced m the site of the stump almost 
as a routine measure should sidllce for the 
leaking duoden<il slum]) Not one of the 
surgeons who ojieratccl in the 8 cases 
in which sucli leakage occurred thought 
his closure of the stum]) w'as insecure, 
otherw ise drainage w ould have been insti- 
tuted Inasmucli as it is mpiossible to 
jiredict which stum]) will \ leld to the 
])ressure caused b\ the unex])ected ob- 
struction which ma\ or mac not be tein- 
])()rarv, drainage is recommended The 
fistulas which have de\elo])ed m this 
series have all closed s])ontane()usly 

It W’as of interest to note that there 
W’as little jireference l)etween the anterior 
and ])ostenor Polva technic, from a 
standj)oint of i)()sto])erative mortalitv, or 
incidence of p()sto])erative com])licati()ns 
and follow’-up results, 


The conclusion is drawni that until the 
cause of peptic ulcer is known, efforts 
should be directed, not toward more 
radical surgery as is the present trend 
but rather toward selective surgery. This 
selection can be made only if follow-up 
results are known and, as surgeons, it is 
our responsibility to select the patient 
for the operation and the operation for 
the patient. 

H Finsterer'^*'^ gives the results in a 
series of 331 cases in which repeated 
operations were performed. There was 
a total mortality of 117 per cent, but 
it dropped to 8.6 per cent if cases 
complicated by acute perforation, acute 
hemorrhage^ or gastrocolic fistula are 
omitted The most frequently performed 
previous operation was gastroenteros- 
tomy, 190 cases, after which either 
the old ulcer had not healed or a gas- 
trojejunal ulcer had formed. The rad- 
ical operation for a gastrojejunal ulcer, 
following posterior gastroenterostomy, 
show’s a lower mortality, 6 8 per cent, 
than when it follows resection, 23 5 
per cent Therefore, an operation is indi- 
cated at once by the return (jf complaints 
in a patient after gastroenterostomy , and 
it IS to be dekued if llie complaints re- 
turn after resection until at least several 
attempts w’lth medical thera])y have been 
made 

The mortalit} rate attending the radi- 
cal o])eration for recurrent gastrojejunal 
ulcer is 21 4 ])cr cent In acute ])erfora- 
tion even the lesser ()])erati()n, either 
closure or excision of the ulcer, ])ro(luces 
])o()r results Radical o])crati()n for gas- 
trojejunal ulcer under general anesthesia 
show'ed a mortality rate of 42 1 j)er cent, 
19 cases with 8 deaths Three of these 
deaths were directly attributable to the 
anesthetic With local anesthesia the mor- 
tahtv rate was 14 1 ])er cent The best 
permanent results are achieved with the 
extensive two-thirds to three-fourths re- 
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section of the stomach and the prepara- 
tion of the end-to-side anastomosis ac- 
cording to Hofmeister-Finsterer, even 
though there may have been several 
preceding operations Of 96 patients, 88 
are permanently cured, or 91.6 per cent. 
The author states that the recurrence 
of a gastro jejunal ulcer after radical 
operation is not due to special ulcer dis- 
position but to technical faults, too lim- 
ited resection, Y-shaped anastomosis or 
enteroanastomosis. Therefore, by avoid- 
ing these errors in technic, permanent 
cure is possible even after repeated re- 
sections The term “surgically incurable 
ulcer” is not applicable to this type of 
case. The disadvantages of extensive gas- 
tric resection, too small a stomach and 
anemia are of little consequence since 
they are more easily controlled than a 
gastrojejunal ulcer following- inadequate 
gastric I'esection 

Partial Gastrectomy for Peptic 
Ulcer~L ominents on the late results of 
partial (fastrectoniy for peptic ulcer are 
made by J IVforley and F IT Rentlev 
Sixty-se\en ])atients in wliom a partial 
j^^ristrectom}^ had been performed were 
re-exammed after a period of from 4 to 
16 _\eais The averaoc* time rif re-exam- 
matioii v\<is years j^ostoperativelv 

These 67 ])alients did not represent a 
conseentue series, but included only 
those from a senes of lv30 patients who 
could he traced and were willing to 
return for study. 

Fifty-eight of the 67 patients had un- 
dergone a wShoemaker’s gastrectomy, and 
9 had had a Polya gastrectomy Fifty- 
two patients originally had gastric ulcer, 
6 had both gastric and duodenal ulcer, 
4 had gastric ulcer and a healed duo- 
denal ulcer, 4 had duodenal ulcer, and 
1 had an anastomotic ulcer Thus, most 
of the patients originally treated had 
gastric rather than duodenal disease 


The group of 9 patients who had un- 
dergone a Polya gastrectomy were shown 
to have depression of gastric function 
with bile regurgitation and complete ab- 
sence of free acid The blood picture 
showed 5 to have microcytic anemia, and 
1 macrocytic anemia Six of the patients 
were m good health; 2 were in fair 
health, although with microcytic anemia, 
and 1 had been in good health until 
pernicious anemia developed. There was 
no postoperative ulceration. 

The 58 patients who had undergone a 
Shoemaker's gastrectomy were divided 
into 2 groups. Those in Group 1 showed 
marked depression of gastric function 
There was a normal blood picture in 33, 
and a microcytic anemia in 12; 38 were 
in good liealth ; 1 had been in good health 
for 6 years, after wdiich j'jeruxl a gastric 
carcinoma develojied; 6 patients were in 
fair heal 111, and 4 of these had a micro- 
cytic anemia, but only 1 showed symp- 
toms of ulcer. 

The patients in Group 2 sliowcd active 
gastric fimctK)]!, and free acid above 
20 cc N/10 wMs found to he present. 
The blood ])ietur(‘ was normal in 12, 
a microcitie anemia, prol)<ibl\ secondary 
to a ])nlmon<Li\ t ulierculosis, w'as found 
in 1 ; tlK‘ gc‘n(*nd ]i(.‘ahli was good m 10; 
in 1, th(‘ geiunMl la^alth Iiad Iieen good 
for 7 }’e<irs, after wTich time a car- 
cinoma de\’eIope(l , and in 2 the general 
he<ilth was fair, Oik‘ patient in the group 
with a liigh frc*e acid value experienced 
a sense of epigastric uneasiness unless 
he ate frequently, and 2 had definite 
postprandial pain 

It IS interesting to note that a high 
percentage of anemia w^as present not 
only in the patient who had undergone 
a Polya gastrectomy, and who had de- 
pressed gastric function, but in prac- 
tically all of the patients who had had 
a Shoemaker gastrectomy and showed 
depression of gastric function This sug- 
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gests that the cause o£ anemia may be 
associated with gastric hypofunction 
The authors conclude that the role of 
hydrochloric acid in this connection has 
not been entirely proved, and that still 
another factor — ^that of rapid gastric 
emptying — may be of greater signifi- 
cance since it causes incompletely mixed, 
underdigested food constituents to be 
hurried through the duodenum and the 
upper part of the jejunum, and in this 
way interferes with the absorption of 
iron The cause of these microcytic 
anemias, therefore, may be a diminished 
absorption of iron, secondary to the de- 
pression of gastric acidity. This opinion 
IS substantiated by the observation that 
considerable improvement is obtained in 
these postgastrectomy anemias by the 
administration of massive doses of iron. 

However, it was further noted that in 
patients in whom gastric acidity was not 
depressed there was a risk of further 
ulcer development This led to the con- 
clusion that wlien gastrectomy is per- 
formed for gastric ulcer the objective 
should be to construct a stomach which 
will prolong the gastric emptying time 
and lessen regurgitation of the intestinal 
duids It IS tilt' o])inion that this goal is 
more rcsulily obtained with the Polya 
gastrectomy This conclusion, the authors 
re])eat, applies only to the surgical treat- 
ment of gastric ulcer In duodenal ulcer, 
where the risk of recurrence is much 
greater, a more destructive operation has 
definite advantages 

Benign Tumors of the Stomach 
and Duodenum 

Benign tumors of the stomach may 
belong to various histological types, ac- 
cording to the tissue from which they 
originate; the commonest are the ade- 
nomas and myomas, and the rarest the 
lipomas and tumors of vascular type. 
They are sessile or pedunculated, being 


called polyps in the latter case. Benign 
tumors of the duodenum occur only 
rarely as isolated formations, but more 
frequently as duodenal polyposis asso- 
ciated with gastric and rectal polyposis ; 
they are usually of adenomatous or con- 
nective-tissue type and are nearly always 
found in the first part of the duodenum 
The relative frequency of these benign 
tumors amounts to 6 9 per 1000 of that 
of the malignant tumors. The clinical 
symptomatology is very indefinite, but 
the roentgenologist usually succeeds in 
solving various difficulties arising in the 
interpretation of a gastric tumor by the 
use of the current technical refinements 
Generally, the form of the stomach is 
preserved, its wall appears normal, and 
active and passive movements are not 
altered; this also excludes infiltration of 
the ligaments and mesentery. However, 
in tumors with intraparietal development, 
suspicion of a filling defect of cancerous 
or inflammatory type may arise at first 
sight, but careful examination will show 
that the lacuna is well rounded, with 
distinct borders, similar to that found in 
compression by extrinsic organs , changes 
in the position of the patient allow differ- 
ential study These roentgenological find- 
ings apply also to benign tumors of tlie 
duodenum, but examination of the first 
portion of the duodenum is easier than 
that of the other 2 portions A lacunar 
defect 111 the bulb calls for further study, 
and possible sources of error, such as 
tlie presence of foreign liodies and bulbar 
ulcer with hypertrophic and distinct mar- 
gins, must be kept m mind 

The comphcations of benign tumors 
are hemorrhage, leading gradually to 
anemia, especially of hyperchromic tyiie 
with marked hypochlorhydria and even 
complete achlorhydria ; occlusion of the 
pylorus by a pedunculated tumor ; gas- 
troduodenal invagination ; and the possi- 
bility of malignant degeneration The 
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abbociation of malignant and benign tu- 
mors in the stomach has been reported. 
A purely clinical diagnosis of benign 
tumor is nearly impossible, the progno- 
sis must necessarily be reserved , and 
treatment in case of certain or probable 
diagnosis must be surgicaL 

C. Salans'"^^ describes several cases of 
benign tumor of the stomach and of the 
duodenum Correct clinical diagnosis was 
made in 4 , while a malignant tumor was 
believed present m 2, and hemorrhage 
from duodenal ulcer was diagnosed in 1 
The 3 diagnostic errors were due to the 
mi])Ossibility of making the necessary 
C'unplete investigation of the patients on 
account of the gravity of their condition 
on admission In one of the correctly diag- 
nosed cases, duodemil pol\posis had es- 
caped observation Iiccause of the pre- 
jionderance of the gastric s\ni])toms, and 
was discovered at necrojisy The 4 cor- 
rectly diagnosed cases included h_\per- 
trophic gastritis witli p’olvp fonmition, 
gastric pol\posis, ]ioI\p of the cingiihis, 
and ])olyp of the duodenal !)ull) In 2 of 
tlie 5 c<isc‘s of henign gasti k tumor tlunc* 
\\<is toniplete gasti u adnlia with tlie 
blood hndings of t\])Kal jiernicioiis <inc‘- 
inuL dcinoiisti ated in tlie pei ijiliei al lilood 
ancl in the stenrd hone marrow , this 
association can hardh he lortintoiis ni 
view of the rant\ of hcnign gastric tu- 
mors and the rehitne rre(|uenc> of per- 
nicious anemia 

Carcinoma of Stomach 

rile lirsi essential for the dcwelopment 
ol cancer ol tlie stomach is an intrinsic 
factor — the constitutional susceptibility 
to cancer m general The second essen- 
tial Is a constitutional and inherited 
organ-inferiority affecting the stomach 
How'ever, unless an extrinsic factor in 
the form of chronic irritation is also 
present, cancer of the stomach will not 
develop 


Incidence — Cramer has drawn atten- 
tion to the fact that the total incidence of 
cancer is approximately the same in all 
countries, all classes, and both sexes The 
cancer mortality is, for example, 118 per 
100,000 males m England, 120 m Sweden, 
and 118 in Holland This indicates that 
the first factor — the constitutional sus- 
ceptibility to cancer — is constant How- 
ever, the incidence of cancer of the stom- 
ach show’'s remarkalile differences in dif- 
ferent nations and classes Thus, the 
stomach accounts for only 22 per cent of 
the deaths from cancer in males in Eng- 
land compared with 45 ])er cent in Sweden 
and 55 ])er cent in Holland, and cancer 
of the stomach is twice as frequent in 
the lower sc'cial classes in England as in 
the well-to-do, w^hereas tlie incidence for 
the colrai and rectum is the same The 
\ariations of the incidence in different 
social classes and in different countries 
iiuohe both ulcer-cancer and gastritis- 
cancer It is therefore likeK to lie due to 
exlrnisK factors and not to anv constitu- 
tiomii (lidereiKc' in the resistance of the 
stoinacli to disease, a difference which 
would in < 111 } c<ise ])(‘ extremely unlikely 
to exist 

Sir \ lliirsl'^^ ])()ints out that though 
the total incidence' of cancel is the same 
in nuiles <'in(l feimiles. in haiglaiul in 1935 
the stoiihich was <illecte(l in onl} 166 
pel cent of tlu' U'lnalt's with c<ancer, com- 
jiart'd with 22 s pc‘i cent of tlie males 
who d(‘\elopc‘(l c<nKer Hie fact that the 
tot<il iiKKlc'ncc ot c<UKer is the same in 
both sc'xes a])pc*<irs to he due to the 
deaths from cancer of the lircast and 
uterus in women who w’ould otherwise 
Iia\e (leveloiied cancer of the stomach 
This does not mean that there is an} 
difference in the liability of the stomach 
to liecome malignant Carcinoma of the 
cervix, which accounts for 90 per cent 
of cases of uterine cancer, and carci- 
noma of the breast occur 20 and 15 years 
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respectively, earlier on an average than 
carcinoma of the stomach Consequently, 
if a woman who is predisposed to cancer 
IS subjected to the predisiiosing and ex- 
citing causes of both cervical or breast 
carcinoma and gastric carcinoma, she is 
likely to develop one of the former at a 
period when gastric irritation has not 
been operative for a sufficient length of 
time for cancer to develop in the stomach. 

Cancer of the stomach is commonest 
between the ages of 55 and 65 ; but, when 
allowance is made for the numl)er of 
people living at each age, it is found that 
there is a steady rise m the incidence 
throughout adult life This is not due to 
increasing susceptibility as age advances 
but to the fact that the exciting causes 
act very slowly, 

Achlorh\dna is ju'esent m about 65 
per cent of jiatients with cancer of the 
stomach or more than 4 times as fre- 
quently as m the general jiojiulation, and 
an extreme clegree of In pochlorh\ dna is 
])resent m an additional 5 per cent In 
15 per cent there is good exidence that 
tlie growth is secondai) to a chionic 
ulcer This lea\es an indeterminate 15 
per cent, of which perlia])s 5 per cent 
reveal that the cancer developed from 
the malignant degeneration of a sinqile 
adenoma, and the remainder c<in ])rol)- 
al)l\ l)e e(|iiall\ du ided <ini()ng the gas- 
tntis-cancer and iilcei -cancer cases, the 
lormer lieing cases m which tlie initial 
aciditv was c onqiai atn c‘I\ higli <in(l the 
free acid had not (lis<ippeared in spite ol 
the ])resence of gastritis It was formerly 
believed that the achlorhydria jiresent m 
about 65 ])er cent of the patients with 
carcinoma of the stoniacli was a result of 
the carcinoma, hut in 19d^i the author 
brought forward evidence to show' that 
the achlorhydria is caused In chronic 
gastritis, which is jiresent before the 
grow'th develops as a result of malignant 
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degeneration of the inflamed mucous 
membrane 

The occasional association of carci- 
noma of the stomach with pernicious ane- 
mia has long been recognized. Now that 
most patients with pernicious anemia 
can be kept free from recurrence indefi- 
nitely wdth liver extract, an increasing 
number is likely to develop carcinoma 
of the stomach 

Although the type of gastritis wdiich 
predisposes to cancer appears to aflfect 
the wdiole or the greater part of the 
stomach more or less uniformly, and 
although a very large majority of chronic 
ulcers IS situated on the lesser curva- 
ture of the stomach and in the duodenal 
bulb, cancer is more common m the 
pyloric region than aiiywdiere else in the 
stomach and never involves the duodenal 
bulb The additional factor predisposing 
to the development of cancer in the 
pyloric region is probably friction No 
clnirnmg occurs either m the fundus or 
in the duodenal bulb 

Alcohol appears to be of less impor- 
tance as a cause of precancerous gastritis 
than of precanceiajus esophagitis, for in 
the alcohol trades the incidence of gas- 
tric cancer is less than double that of the 
general ])U])iilati()n compared with the 
incidence of cancer of the esophagus, 
wdiich IS 4 times that of the general 
population 

Class differences m tlie incidence of 
CciiKcr of tlie stomach must he due to 
defectue alimentaiw hcgiene among the 
])oor, the most ini])ortant factors jirob- 
a1)l\ liemg septic teeth and lack of an 
ade(|uate niimher of teeth for efficient 
mastication ( )ther likely factors are 
coarse and less well cooked food and 
stronger tobacco 

One means of improving tlie prospects 
of a permanent cure after a successful 
gastrectomy waiuld he for surgeons to 
recognize that a local recurrence is more 
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often due to a continuation in the ixniain- 
ing portion of the stomach of the process 
which led to the development of the pri- 
mary growth than to failure of removal 
of the whole of the tissue already in- 
vaded by cancer. That is to say, the 
residual gastritis requires most careful 
treatment by diet and the removal of all 
sources of irritation after the operation 
in order to prevent further malignant 
degeneration. 

Whereas carcinoma is no commoner 
in the stomach and colon of males than 
of females if allowance be made for the 
frequency of cancer of the breast and 
uterus in women, this is not the case in 
the middle and lower end of the esopha- 
gus, where cancer is rarely found m 
women This can be due only to a sexual 
diflFerence in the extrinsic causes, the 
most important of which are probably 
tobacco and alcohol, which must exert a 
much more concentrated action on the 
mucous membrane of tlie esopliagiis than 
on that of the stomach, for tlic former is 
always empty, whereas the irritant is 
diluted by tlie food and gastric juice 
found in the stomach 

Whereas tlie incidence of c<incer of 
the stomach in the \er\ pool is over 
(loubl(‘ that in the well-to-do, the inci- 
dence of carcinoma of tlie colon, includ- 
ing the rectum, is ,i])])roxiinatcl_\ the 
same in all classes It is considerabh 
higher m men than in women, but if 
cancer of the Iireast and uterus be ex- 
cludecl, no apprecial)le difference remains 

h C1'iristo])lier''^- sliows that gastric 
carcinoma is still the '‘unsolved prob- 
lem ” The subject is wortliy of rejieated 
examination and study because of its fre- 
([uent occurrence and its ciiraliility m the 
early stages Ifarlier diagnosis and im- 
proved surgical treatment will go far to 
lower the death rale and to dimmish the 
sufifering caused Ijy this disease The 
public and even a large part of the med- 


TABLE 6 

Cancer Mortality in the United States 
1936 

(U, S. Pubhc Health Reports) 


Total deaths from cancer 142,613 

Cancer of stomach and duodenum (prac- 
tically all stomach; 19 per cent of 
total deaths) (male, 16,210, female, 

11,031) 27,241 

Cancer of the uterus . . . . 16,280 

Cancer of the intestines (except duode- 
num, rectum, and anus, nearly all 

large bowel) 15,364 

Cancer of the breast 13,708 

Cancer of the liver and bile passages . 10,425 

Cancer of the rectum and anus . . . 7,325 

Cancer of the prostate . . . 7,140 

(Otlier organs in diminishing frequency ) 
(Estimated annual death rate from carcinoma 
of the stomach, 38,000 ) 

(Mortality, carcinoma of stomach, 21.1 per 
100,000 population, on basis of 27,000 an- 
nual deaths ) 


ical profession are unaware of tlie great 
Iielp tliat siirgei*}^ can give to the people 
snilenng from this disease 

C <mcer is second among diseases as 
tlie c<iuse (;i death, and in 1936 the rate 
w'as 111 per 100,000 population. The 
leading importance of cancer of the stom- 
.icii <is d cause of death may be seen from 
the above table 

Hie estimates of various authors as to 
the animal moitality from cancer of the 
stomach ni the Iniited States are some- 
w hat <Lt variance with the statistics of 
the lUireau of Census Horsley esti- 
mates 35,000 and C'ollins 38,000 Pack 
believes that 35 ])er cent of all deaths 
from cancer are due to gastric carcinoma 
Aloiiey states that the ]9v34 mortality 
from cancer of the stomach m Ihigland 
and Wales was 12,209 llurgess be- 
lieves that gastric cancer causes about 
one-third of all the deaths from cancer 
in England. Cancer in general is said 
to be commoner in the poorer classes 
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(Stout), and curiously enough its death 
rate is 3 times as common in Massa- 
chusetts as in Arkansas. 

Diagnosis — The early diagnosis is 
difficult, but should be made much more 
frequently In very early cases, surgical 
treatment should cure the great majority 
of cases. “Indigestion” or loss of appe- 
tite should be regarded seriously in any 
patients over 30 years. The symptoms 
may suggest those of ulcer or even of 
cholelithiasis. The roentgen examination 
IS the cornerstone of the diagnosis and 
should be made upon the slightest sus- 
picion and repeatedly. “Limp” in peri- 
stalsis and changes in mucosal patterns 
often will give a clue to early diagnosis. 
The late roentgen diagnosis is usually 
easy. The present operability of carci- 
noma of the stomach is only about 20 
per cent and should be greatly increased. 
The operatn'e niurtahty of gastric resec- 
tion in skilled hands should be less than 
15 per cent In Balfour’s large series of 
cases 48 per cent of the patients having 
gastric resection for carcinoma when 
there were no metastases lived 5 years 
'I'hirty per cent of those with and those 
vvitliout metastases grouped together 
lived 5 jears Twenty -three per cent of 
W'arwick’s jiatients with carcinoma of 
the stomach died without metastases 
I'lie best palliatne operations are gastric 
resettion and exclusion (Devine) Bain- 
less death from liver metastases seems 
jireferable to starvation from gastric ob- 
stnution Age and the general condition 
of the iiatient <ire usually iiKonclusive so 
far as the prognosis goes, and x-ra}s 
are unreliable in the determination of 
operability .Survival after gastric re.sec- 
lioii for carcinoma for as long as 24 
years has been reported and lO-year 
survivals are not uncommon 

Perforation in Gastric Carcinoma^ — 
The opinion seems to prevail that per- 
forations 111 carcinomatous stomachs are 


rare Two cases of frank perforation 
within a few months prompted R. W. 
AIcNealy and R. F. Hedin*^ to make a 
study of all cases of carcinoma of the 
stomach which had been admitted to 
Cook County Hospital and Wesley Me- 
morial Hospital during the 12 years 
(1925-1937). Of 3289 cases of gastric 
carcinoma, there were 133 perforations 
(4 04 per cent) . 

Types — The group of perforations is 
divided clinically into the “classical” and 
“obscure” types. The classical type in- 
cludes those cases which clinically ap- 
peared to be perforations into the general 
peritoneal cavity. The obscure type in- 
cludes those cases in which there was 
localization of an abscess or a sealing off 
of the perforation. Both types are quite 
evenly represented in the series of cases. 

Diagnosis — The condition was cor- 
rectly diagnosed in 31.6 per cent of the 
cases. Free air in the peritoneal cavity 
as shown by fluoroscopic examination 
was found to be a valuable diagnostic 
procedure 

A study of the incidence of the vari- 
ous symptoms and findings is presented. 
It is stressed that after perforation has 
occurred, examination of the abdomen 
is quite difficult and that a careful history 
must be relied upon in making the diag- 
nosis. 

As shown by the authors’ series of 
cases, cancer of the stomach may per- 
forate irrespective of the location of the 
lesion However, the lesser curvature, 
prepyloric region, and cardiac end are the 
commonest sites. 

Pathology — Of 71 cases submitted to 
jiathological examination, adenocarci- 
noma, ulcerative adenocarcinoma, and 
ulcerative carcinoma accounted for 50 
jierforations. 

In 53 cases, including 17 which were 
not proved to be perforations but wdiicli 
had quite typical clinical findings, the 
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perforations occurred into the general 
peritoneal cavity Perigastric abscesses, 
gastrocolic fistulas, and siibdiaphrag- 
matic abscesses were also common se- 
quelae of obscure perforations 

Prognosis — Various surgical difficul- 
ties were found in the 63 patients oper- 
ated on, and various types of operations 
were done In 70 patients no surgery 
was attempted, either because a diagnosis 
could not be made or the condition of the 
patient did not warrant surgical inter- 
vention The immediate operative mor- 
tality rate was 58 7 per cent Only 13 
patients left the hospital as improved 

T reatment — The surgical treatment 
111 perforation of carcinoma of the stom- 
ach should lie to aim at radical removal 
of the carcinoma. Simple closure of 
the perforation with or without a gastro- 
enterostomy to relieve any obstruction 
IS usually the only jirocedure attempted 
immediateh following tlie perforation 
More formidable ])rocedures, '-uch as 
partial resection of the stomach, must 
often be reserved for a later date when 
the patient is in hettei' condition to sl<ind 
exteiisue surger\ 

It Is the authors' o|)inion tliat if a 
l)io])M of d\\ ])erforat ions thought to be 
due to benign ])eptK ulceis weie done, 
m<ii]_\ Would ))C‘ found to lie malignant 
If this routine wer(‘ earned out, inan\ 
patients might Iia\e tlie lienelit of earl_\ 
resection 

Preoperative Preparation of the 
Cancerous Stomach - Peritonitis was 
the cause of death in 7i jier cent of the 
132 fatalities following the operation for 
gastric cancer m the ex])erience of S A. 
Aliramovich The author comments on 
tlie method of hhaedrich, of administering 
dilute hydrochhmic acid and washing 
the stomach of patients about to be oper- 
ated on for gastric cancer with 0 25 per 
cent hydrochloric acid The report is 
given on a l)acteno]ogic study under- 


taken to determine the effect of this 
treatment on bacterial flora of the gastric 
contents Sixty-four patients with gas- 
tric achylia about to be operated on for 
gastric tumor were given a tablespoonful 
of diluted hydrochloric acid in a glass 
of cooled boiled water 3 times daily. 
Their stomachs were washed daily with 
large quantities of cooled boiled water, 
followed by from 0 5 to 1 liter of 0.25 
per cent solution of hydrochloric acid. 
These studies demonstrated that the an- 
acid gastric contents of gastric cancer 
patients are never sterile The oral 
administration of diluted hydrochloric 
acid in the course of several days before 
the operation destroyed certain types of 
microorganisms and diminished the num- 
ber of colonies of otlier types Drinking 
of the solution comliined with the lavage 
accelerated the cleansing jirocess The 
maxi mum bactericidal effect was acconi- 
])lished in from 30 to f)0 minutes, after 
v\hich period the bacteria increased in 
numlieis The <iuthor suggests, there- 
fore, that hxdrochlonc acid la\age be 
practiced immediately before the opera- 
tion While the author rcMli/es that the 
])nmar\ bictor in tlie reduction of the 
poslojicrative niortahly is the jiroper 
clioicc" ()1 ()])er<ilion and adeipiate technic, 
lie l)c‘hcw(‘s lliat partnil reduction of 
pathogenic niic i ooig<inisins of the gas- 
tric contents ni<i\ he rc^gaided as an addi- 
tioiui! factor in reducing the postojiera- 
ti\e peritonitis 
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APPENDICITIS 

By Frederick A Fiske, MD 


Etiology — Following studies which 
proved til'll the appendix secretes fluid, 
O H Wangensteen and C Dennis^ 
carried their experiments further by ob- 
structing the appendix in man The 
appendix with its blood supply intact 
was extenons^ed through a buttonhole 
incision, and was obstructed at its liase 
Studies were made on 22 patients de- 
termining by manometric readings, the 
maximum pressure in the appendix, the 
time required to reach this pressure, 
the duration of time maximal pressure 
was sustained, the total fluid after end 
of recording, the period of fluid col- 
lection, the lajise of time between onset 
of experiment and removal of the ap- 
pendix, and histological studies at the 
onset and end of ex])eriment 

From these experiments it was con- 
cluded that tlie secretory jiressure in an 
obstructed appendix ina\ approach the 
s\ siohc blood pressure The liistologic 
picture of acute dilTuse <i])])eiKhcitis has 
been jiroduced in man 1)V obstructing the 
exteriori/ed a])])eiidi\ \n appendix with 
an <iti opine nuicosa billed to secrete fluid 
when ohstriKied It apjiears likelv that 
llie chief inciting agent in linngmg about 
appendicitis in man is obstruction of an 
api)endi\ m which tlie nuicosa possesses 
the normal secretory capacitv 

In contrast vMth tlie usual fecahths as 
a cause of ob'.triiction of the a])])en(iix, 
Ihinch and Adcock*-' rejxirl the rare 
finding of a true calculus of the a])pen- 
chx In their case the appendix con- 
tained a giant calculus m the sacculated 
distal end with 4 smaller calculi near 
the base All 5 were faceted, the wall 
of the appendix around the large stone, 
which weighed 13 5 Gm , was thin with 
an absent muscular layer. They feel 


that attacks of catarrhal inflammation 
leads to repeated outpouring of mucus 
into the lumen of the appendix with 
the deposition of inorganic salts due to 
stasis As the stone enlarges it excites 
inflammation with more secretion and 
deposit of inorganic salts, thus a vicious 
cycle IS established Should complete 
obstruction occur a retention cyst or 
mucocele may develop, eventually lead- 
ing to pseudomyxoma 

In a study of the etiological factors 
in 3400 consecutive unselected cases of 
acute appendicitis, Collms'^ demonstrated 
that fecahths and concretions in the lu- 
men were the commonest factor (30 23 
])er cent) of se\tr.‘ ac Ue .mnendic’tis , 
and that by Inqiertrophy of the lymph 
follicles, stenosis, and kinks ])roduced the 
obstruction in 20 04 per cent The other 
factors w'cre enterogenous origin, 10 45, 
heniat()'’enous origin, 1 35, foreign bod- 
ies m the lumen, 1 45; parasites in the 
lumen, 0 70 per cent, and cause un- 
known, 34 81 per cent ( )l)struction of 
the a])])en(liceal lumen was resjionsible 
foi 81 22 per cent of the exanij^les of 
acute gtingrenoiis appendicitis, w'hile the 
same factor caused 70 03 per cent of the 
instances of perforative gangrenous ap- 
pendKitis 

'rile role of heredit} as an etiologic 
factor 111 atipeiulic itis has been review^ecl 
by Penw and Keeler 'rhe\ have studied 
a ])edigrcx^ containing 30 individuals who 
have suffered from aiipendicitis The 
tendency to a])pendicitis is hereditary in 
this ])edigree, and seems to involve the 
transmission of several different types 
of predis])osition They conclude from 
this study and a review of the literature 
that there are many factors predispos- 
ing to appendicitis (some of which fac- 
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tors are inherited as irregular domi™ 
Hants), and that the genes for several 
of these predisposing physical factors 
are concentrated in the germ plasm. 

According to Grettve^ the significance 
of trauma as an etiological factor m 
post-traumatic disturbances of the ap- 
pendix has been overemphasized. If 
blunt force hits the lower right abdomen, 
directly and violently, it may in rare 
cases result in real damage to the ap- 
pendix Trauma may cause a flare-up 
of old pathological lesions of the ap- 
pendix, and it IS difficult to appraise 
the role which trauma has played in 
influencing the final outcome of the dis- 
ease. 

Pathology — After histologic study of 
the mesenteric )la of 245 appendices in 
various stages of the disease, Beluffi^' 
concluded, that every inflammatory proc- 
ess of the vermiform process is accom- 
panied by demoiistralile lesions in the 
meseiitenolum The lesions vary from 
case to case according to the type of 
appendicitis In general the severity of 
these lesions is proi)ortional to the in- 
tensit> of the anatomic ])athol()gical proc- 
ess occurring in the wail of the appendix. 
h\)llov\mg an attack of ai^jiendicitis cer- 
tain structural changes persist m the 
mesoaiipendix which will permit a retro- 
s])ective diagnosis of previous appendi- 
citis 

In the acute iihase of apiicndicitis, the 
reactions in the mesenteriolum include 
edema, exudation, inhltration, lymphan- 
gitis, ra])id mobilization of the reticulo- 
endothelial elements, and pervascular in- 
hltrations In more severe cases there 
is an impairment of the circulation and 
a thrombosis of the venous radicles 
which may lead to a purulent mesenteric 
thrombo])hIeI)itis and a he])atic abscess 
After subsidence histological changes in 
the form of thickening of the connective 
tissue, blood-vessel walls and follicular 


infiltrates are observed. Microscopically 
these old lesions appear in the form of 
shortening adhesions and retractions 
which tend to alter permanently the 
anatomical relationships and physiologi- 
cal properties These cicatricial changes 
in the mesentery produce various me- 
chanical and functional disturbances in 
the appendix which favor stasis and pre- 
dispose to future attacks. 

Morphologic deviations of the 2 mus- 
cular layers, with attenuation or thicken- 
ing, disappearance and the production 
of supplementary fibers have been ob- 
served by Goldner Aberrant fibers 
appear ectopically, forming median coats, 
surrounding lymph follicles or lying in 
the fibrous capsule of the submucosa. 
These changes are frequently seen in 
chronic and subacute appendicitis and 
rarely in acute and normal appendices 
They denote past attacks and exist even 
wflien other cardinal signs have subsided 
Functional changes in the form of abnor- 
mal contraction should correspond to 
these structural abnormalities This may 
be as important etiologicallv as changes 
in the connective tissue framew'ork. Al- 
though the majont} of aberrant muscular 
structures appear permanent, others may 
fall prey to sarcolysis or rearrangement 

Bizard, Dnessens and Malatray"^ sum- 
marized 21 cases of sarcojiia of the 
eippendix from the literature, and report 
a case of their own Tlie jiatient w^as a 
male, 27, with a large tumor m the right 
iliac fossae w^hich had rapidly grown in 
the past 1 1 months The tumor had never 
caused pam or s\m])t()ms other than 
slight constipation and some d\biiria 
Clinical and roentgenological examina- 
tions showed It (lid not involve the in- 
testines, but ap])arently arose m the 
mesentery It was removed at operation 
and pathological examination show^ed it 
to be a lymplKjblastic sarcoma There 
w^as no recurrence 3 years later In the 
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22 cases I'eported lymphoblastic type 
was observed in 72 per cent ; fibroblastic 
type in 13 per cent. The tumor was 
noticed by the patient in 90 per cent of 
the cases. Pain was generally associated 
There were often some digestive dis- 
turbances, and in some cases a rapid loss 
of weight. 

In the small series of sarcoma of the 
appendix reported, there were 2 found at 
autopsy; no follow-up in 5 cases. In SO 
per cent of the remaining cases, opera- 
tion gave good results without recur- 
rence for from 1 to 4 years. One patient 
died a few hours after operation; 3 died 
in less than a year of unknown causes, 
2 had recurrences m 4 and 8 months, 
2 died of metastases. 

Symptoms — Classical symptoms of 
appendicitis are not always present. 
Demmer^ found 14 per cent of 1400 
cases were atypical According to his 
observations over a period of 15 years, 
the difiference between axillary and rec- 
tal temperature m acute inflammatory 
disease of the alidoinen lias been an aid 
m diagnosis Nonnall} the difference 
amounts to 0 5° C, with intra-abdom- 
inal inflammation this difiference in- 
creases m a few hours The difference 
has not been observed in inflaiuinatorv 
conditions of the chest .Mtliough tlie 
temperatures luav he witlini normal lim- 
its the difference between the 2 i.s ihc- 
significant feature 

Differences of 1° (. are an indication 
fur urgent surgical intei veiition, while 
Ob" to 0 7° C are regarded with sus- 
picion When other symptoms are lack- 
ing, temperatures are taken every 3 
hours, if the difference i.s increasing the 
condition is probably jirogressing d'his 
difference may be noted in cholecystitis, 
inflammatory or perforated gastroduo- 
denal ulcer, or pelvic inflammatory dis- 
ease as well as appendicitis In the 
presence of positive clinical signs the 


temperature difference is lacking in only 
0 05 to 0.06 per cent of the cases. He 
was misled by positive temperature dif- 
ference in only 1 5 per cent, in which a 
febrile or grippelike condition of the 
intestines was present. 

He classified the diagnostically diffi- 
cult cases into (1) The ambulant pa- 
tient with atypical and indefinite symp- 
toms. (2) The patient with acute gastro- 
enteritis associated with appendicitis. 
(3) Paralytic ileus with or without ap- 
pendicitis. (4) The combination of 
cholecystitis, inflamed ulcer of the stom- 
ach or duodenum, or pelvic inflammatory 
disease with appendicitis (5) Patients 
with ajDpendicitis who believe that the 
appendix was removed at previous oper- 
ation Instructive histories to illustrate 
the diagnostic sign are cited. 

Discussing the referred and localized 
lyjies of pain in relation to extra-abdom- 
inal diseases simulating the acute ob- 
(lomen, Kilgore’ points out that careful 
atteiilion may distinguish differences be- 
tween these ty]ies of pain. True visceral 
pain IS jiioduced liy tension (1) within 
.1 hollow organ distended with fluids (2) 
within a smooth muscle tube in spasm 
ovei a stone or ( .W m tissue swollen by 
innammalion The referred pain is 
siipi’rtii lal and accompanied by tender- 
ness oi the skin to pinching, scratching 
or ])nckmg 'Fhe tenderness of visceral 
disease is demonstrated on .slow, steady 
deep pressure over the abdomen 

'Fhe .similarity in the symptomatology 
of acute appendicitis and acute mesen- 
teric lymphadenitis, has been pointed 
out by Foster'*'’ The main difference 
between the 2 conditions arise from the 
anatomical location In the mesenteric 
lymphadeniti.s ( 1 ) there usually is a his- 
tory of an acute u]jper respiratory infec- 
tion 1 to 2 weeks preceding the attack, 
(2) the attack is often initiated by the 
onset of pain which appears more dull 
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and continuous than the colicky type 
seen in appendicitis; (3) it is common 
in children and young adults who are 
undernourished; (4) there is sometimes 
generalized lymphadenitis ; (5) it is com- 
mon to see objective evidence of infec- 
tion of upper respiratory or oral tract; 
(6) tenderness usually is present around 
umbilicus and right or left lower abdom- 
inal glands may be palpable; spasm and 
rigidity are variable; (1) constipation 
is present with doughy descending colon ; 
(8) distention is not uncommon, less 
frequently associated with spasm and 
rigidity; (9) variable evidence of the 
existence of more than 1 intra-abdom- 
inal disease appears to favor the diag- 
nosis of mesenteric lymphadenitis. It is 
pointed out that either diagnosis requires 
a laparotomy. 

Quinckes' edema or visceral urticaria 
may be mistaken for acute appendicitis 
as shown by the case reported by Re- 
don The patient was subject to fre- 
quent urticarial crises, especially after 
fish. Before his attack he had eaten fish 
and mussels. At operation a sparkling 
edematous mass in the ileocecal region 
was found, and a normal appendix was 
removed 

Roentgenologic Examination — By 

roentgenological observations covering a 
period of 7 years, Sahyoun and Oppen- 
hcimeri’^ liave been able to determine 
that an appendix is healthy wlien it fills 
within 6 hours after the beginning of 
gastric evacuation, empties before the 
cecum does, is uniform in caliber, and 
IS dense and homogeneous in contrast 
Free mobility and absence of tenderness 
are not essential Stasis in the appen- 
dix indicates a disorder of the intrinsic 
appendicular activity In appendicitis, 
whether acute or chronic, stasis in the 
appendix is the leading roentgen sign 
The barium is retained in the appendix 
after evacuation of the entire colon or the 


cecum at least. Even in those acute cases 
in which swelling of the mucosa causes 
scanty and delayed filling, stasis is always 
associated It was observed that when- 
ever stasis w^as found roentgenologically, 
certain histopathological signs of chronic 
inflammation were demonstrable in the 
muscularis of the appendix, especially 
with lymphocytic infiltration and degen- 
erative changes m the ganglion cells of 
the plexus of Auerbach and Meissner. 
The foci of lymphocytes were scattered 
throughout the muscularis, at times also 
in the serosa, in practically all the cases 
of acute appendicitis. Inflammatory 
edema, indicative of acute inflammatory 
swelling of the appendicular mucosa, 
may be recognized roentgenologically 
by circumscribed rounded prominences 
bulging into the lumen of the appendix. 

The reflex actions of the stomach and 
colon upon the appendix, were studied 
by Fieschi and Zelaschi.^*^ The stomach 
and colon were distended by air. The 
observations may be summarized by the 
statement that a filled stomach produces 
reflexly hypertonic and hyperkinetic re- 
actions in the appendix. The reactions 
stimulated by distention of the colon 
were chiefly h\ pertoiiic In both cases 
the reactions to stimulation were 
markedly altered or absent m the path- 
ologically affected apendices 

Acute Appendicitis — A senes of 
1010 consecutive cases of acute ap])en- 
dicitis was analyzed by Hawk and Wood- 
house They w^ere grouped into’ 
Nonperforaled, 821, acute, 670 (60 33 
per cent), gangrenous 151 (14 95 per 
cent ), and perforated, 189 ; abscessed, 68 
( () 78 ])er cent ) , local peritonitis, 1 1 1 
(10 95 per cent), diffuse peritonitis, 10 
(0 99 per cent) There were 21 deaths, 
including nonoperated as well as oper- 
ated cases, giving a group mortality of 
2 08 per cent, 18 of the deaths were in 
the 189 perforated cases, giving a mor- 
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tality for this group of 9.52 per cent 
The mortality in the 10 cases which had 
general peritonitis on admission was 60 
per cent It was found that acute appen- 
dicitis was most frequent between 16 and 
20 years of age, and that gangrene and 
perforation were proportionately higher 
m the ages before 6 and after 50 years 
The male is afflicted more than the fe- 
male (529 to 481) and is more likely to 
have the infection go on to a complica- 
tion than the female A seasonal increase 
of 15 per cent was noticed in the spring 
and summer, over the fall and winter. 
Laxatives and delay m seeking surgical 
aid predisposed to the complications of 
acute appendicitis 

They attribute the favorable mortality 
to earh^ emergency treatment of all cases 
of acute ap])cnclicitis with conservative 
treatmei^t of localizing abscesses and cer- 
tain very ill late cases of perforation 
with local or diffuse ])eritonitis The 
use of the xMcILirnev incision was be- 
Iie\ed to be of value m lowering the 
mortality, because of tlie accessiliility of 
tlie ai)pendi\, and (bnimislied tuiuma to 
the bowel and the iinlikeliliood of spre«i(L 
mg infection when ])erforatton h<is al- 
ready occurred The* use* of drainage 
material is decreasing, .illhough n is still 
used m man} cases of perforation and 
al)scess it IS ]nfre{iiientl\ used in the 
gangrenous nonperforatt'd c<ises e\(‘n 
wlien cloud}’ fluid is present Ifnteros- 
(oni\ is still useful in b<idl} distended 
patients wlio do not resjiond to Whangen- 
steen deflation \n apjieal is made for 
a “break-down,'’ anal} sis of the cases of 
acute a])pendicitis rei)orted, so that 
something may be learned from them 

Chronic Appendicitis — A review' of 
cS different lesions of the ap])endix which 
are clinically called chronic appendicitis 
w'as made by B J McCloskey The 
lesions are chronic appendicitis (path- 
ologic) , fibrous stricture, chronic oblit- 


erative appendicitis, adhesions, perito- 
neal bands and membranes (congenital), 
kmks, fecaliths and fecal column, foreign 
bodies These lesions may produce defi- 
nite clinical symptoms over a period of 
time and prepare a pathologic back- 
ground for a severe acute attack. It is 
necessary for the surgeon and the pa- 
thologist to co-operate in the study of 
these cases. It was felt that these condi- 
tions deserve important consideration in 
our campaign against the rising mortality 
and morbidity of acute appendicitis The 
imiiortance of recognizing these lesions 
as a cause of alidommai ]:)am bv the med- 
ical practitioner is emphasized 

Roentgenological studies were made in 
142 cases of chronic appendicitis in 
which operative intervention was re- 
sorted to 1)} Llisan and (Inngauz The 
ai)])en(hx was visualized m 67 ])er cent 
d'hey consider x-ray studies a valuable 
method of making a duignosis of chronic 
a])])en(licilis IVrsistenl irregular filling 
('h-^eiwed on repeated examination sug- 
gests a pathologic state Lailure to fill 
is also a \<ihial)le sign Strict]} localized 
teiuleiness of the ajiiiendiN; combined 
with loss of Its motor function and limi- 
tation of motion when eomlimed wnth the 
foiegoing signs is ])athognomonic of 
t In omc ap])C‘n(lieitis 

Technic of Operation 11ie (pies- 
t<n of imagination of the stump of tlie 
appendix or iioinm agin<it ion is unset- 
tled Mciii} suigeoiis follow each technic 
with logu'al re<isons for their method 
Donaldson and fldiatcher^'^ investigated 
3 groujis of aminals m winch the ap])cn- 
(lix stump was ligated and not invag- 
niated, and mvaginatcd w'lth silk and 
catgut ])urse string sutures They found 
adhesion formation w’as greatest wdien 
the stumps were not mvaginated, less 
when a catgut jiiirse string w^as used, 
and least wdien a jiurse string suture of 
untreated black silk w'as used The ])Os- 
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sibihty that the catgut purse string may, 
in the human, be more likely to predis- 
pose to abscess and fistula formation 
than occurs with the nonmvagination 
technic was considered Donaldson, who 
had previously used the nonmvagination 
technic for 8 years, has returned to the 
use of silk purse string as a result of his 
experiments. 

Experimental studies regarding the 
tissue reaction produced in the peritoneal 
cavities of dogs by : department store 
silk equivalent to size 1 , sizes 1 and 2 
specially treated waxed surgical silk ; 
chromic 0 and 00 nonboilable 20-day 
silk untreated, were conducted by Don- 
aldson and Cameron. It was found 
that less adhesions occurred with depart- 
ment store silk or untreated silk than 
an)/ other material tested, and the most 
extensive adhesions were produced by 
waxed silk From the experiments it 
was felt that continuous sutures of silk 
were safe It was f' und that untreated 
silk is slowly absorbed in the tissues 
They recommend clinical application of 
the Nol)le plication ])rocedure w'hen it is 
necessary to cover rare surfaces of the 
1)0 wxd 

Sxlvestre-^^ reports a case which illus- 
trates the danger of invagination of the 
a})])endiceal stiimj) wnth linen suture 
The ])atient had a tumor of the right 
iliac region with slight pain, colic and 
fever, which was sliown l)^ o])erati()n to 
he an inflammatory tumor, in the center 
of wlncli was a loose ligature of linen 
He believes that linen thread possesses 
clinical and ])liysical factors which excite 
an inflammatory reaction without infec- 
tion, the ])ur])ose being to expel the 
linen thread 

The relationship of the McBurney type 
of incision, or some modification of it to 
I'vjrtahty and morbidity in acute appen- 
dicitis has been emphasized by many 


It seems sufficiently proven to warrant 
further emphasis under operative technic 

Treatment — The greatest controversy 
in the management of appendicitis occurs 
in those late cases wfliere perforation, 
and peritonitis have already occurred 
when the case is seen by the surgeon. 
It is also m these cases where the great- 
est mortality is encountered. Between 
the conservative treatment advocated by 
Ochsner and the radical immediate ap- 
pendectomy regardless of the stage there 
IS a wide difference of opinion 

In an editorial, Ochsner^ ^ has em- 
phasized that there is no conservative 
treatment for appendicitis , operation 
should always be done. It is in the cases 
of late perforation with peritonitis where 
the conservative treatment is of value , 
m these cases additional operative trauma 
may produce a fatal result It has been 
reported that one of the disadvantages 
of conservative treatment is the compli- 
cations winch occur To this he answ^ers 
that patients live long enough to develop 
complications, / e , pelvic, subphrenic, 
and other residual abscesses Prompt 
recognition and the institution of ade- 
quate drainage, however, wnll result in 
cure He emphasized the fact that con- 
servative treatment is more difficult and 
taxes the judgment of even the expe- 
rienced surgeon He is convinced that 
the physician who sees relatively few 
cases will do better by operating imnie- 
diatel) on all cases, irrespective of the 
time and presence or absence of compli- 
cations 

According to Slnplcv-- the knowledge 
of wiien to operate, and wiien and how 
to dram, constitutes the most important 
problem in peritonitis complicating acute 
appendicitis In a stud> of 1 106 cases 
of acute appendicitis, peritonitis which 
is not accompanied by gross perforation 
w^as considered earlj and the gross con- 
tamination winch occurs after rupture 
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is called late peritonitis. Patients with 
early peritonitis were treated by imme- 
diate appendectomy with drainage of 
the abdominal wall after closure of the 
peritoneum. Also included in this group 
were a number of patients in whom rup- 
ture of the appendix had sealed off The 
late peritonitis may be localized, diffuse 
or subsiding. The localized peritonitis 
may be so from its onset or it may occur 
as a result of conservative treatment of 
a diffuse peritonitis. As soon as localiza- 
tion occurs it is believed that the ab- 
domen should be opened and drained, 
without attempting to remove the appen- 
dix. It was felt that conservative type of 
therapy was the best in the diffuse peri- 
tonitis group. The McBurney incision 
was advised. Drainage material should 
be soft. The danger of pressure necrosis 
from hard drains was emphasized 
Radical Surgery — In a series of 972 
cases, which constituted every case of 
acute appendicitis or peritonitis from 
appendicitis, treated by Horsley and 
sons^*' there were 6 deaths, a mortal- 
ity rate of 0.617 per cent The cause of 
death was: (1) A woman, 34, liad an 
appendectomy, and an abscess of the left 
tube and ovary which involved the ileum 
Resection of the ileum was followed by 
intestinal obstruction and death in .3 
days The prime cause of death was not 
appendicitis, but the case was included 
since the appendix showed acute inflam- 
mation (2) .\ white male, 84, w'ho had 
a high aiijiendix under the liver removed 
under local anesthesia. Death followed 
14 days after the operation. Necropsy 
showed ,1 gang’renous gall-bladder This 
was a case of mistaken diagnosis, which 
may have been omitted from the statis- 
tics (3) Male, 59, pulmonary embolus 
sixteenth postoperative day. (4) Male, 
50, death on sixth day of uremia, cirrho- 
sis of liver and acute nephritis proven 
at autopsy. (5) Male, 72, died on fifth 


day of pulmonary edema and paral3dic 
ileus. (6) A girl aged 17 years who had a 
ruptured appendix, spreading peritonitis, 
and gangrene of 3 feet of intestine. The 
appendix was removed and intestine re- 
sected. She died of overwhelming infec- 
tion 8 days later. Excluding the first 
2 cases of a mortality rate of 0.41 per 
cent was obtained. 

In summary they stated that every 
patient was operated on as soon as the 
diagnosis was made, and the appendix 
was removed in every case. They feel 
that the morbidity and mortality as well 
as the financial burden are lessened by 
this treatment. The immediate operation 
and removal of the appendix must de- 
pend upon other points, on suction, intes- 
tinal rest, gentle handling of the tissues, 
simple treatment of the stump, and Mc- 
Rurney incision These commendable 
results challenge others to duplicate 
them 

Williamson and Rankin^^ report 32 
consecutive cases of appendicitis which 
had gone on to perforation with general 
peritonitis without a death They advise 
inimediafe removal of the appendix, after 
a liru'f period of jireoperative prepara- 
tion 4'lie incision used was a median or 
lateral right lectus All cases were 
drained with I to 3 l^enrose cigarette 
drains, which w'erc removed on the sec- 
ond or third day The peritoneum was 
closed down to the drains, the fascia and 
skin packed open with gauze saturated 
with tincture of merthiolate, azochlo- 
ramide or similar antiseptic. Deep 
through and through sutures were placed 
but left loose, in order to approximate 
the wound as infection disappeared. The 
treatment of the stump was not men- 
tioned Ventral drainage by placing the 
patient on his abdomen and elevating 
the head of the bed 8 to 12 inches was 
immediately instituted Prostigmin, 1 
ampoule every 4 hours, was used. It 
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was observed that profuse drainage oc- 
curred during the first 24 hours. The 
average hospital stay was 20.9 days. No 
incisional hernia was noted. 

Serum — The management of 98 pa- 
tients in whom spreading peritonitis 
developed as a complication of acute per- 
forated appendicitis is discussed by 
Bower, et al.^^ One or more laxatives 
were given in 90 per cent of their cases. 
They feel that laxative-induced peritoni- 
tis is more virulent than spreading peri- 
tonitis not so induced. Perfringens 
antitoxin (20 cc — 10,000 units each of 
perfringens and vibrion septique) was 
used on 46 patients. In none of these did 
delirium develop before operation; how- 
ever, it occurred in 1 patient postopera- 
tively who had a urea nitrogen of 50. 
Of 52 patients who were operated upon 
and then given the antitoxin, mental 
irritability and delirium were not un- 
common. The mortality was 6 52 per 
cent for the 46 patients and 15.39 per 
cent for the 52 patients. Continuous 
intravenous injection of 10 per cent dex- 
trose was used to keep the patients in 
metabolic balance as well as fluid and 
immunologic balance. 

Drainage — According to Warren-'^ 
primary closure of the peritoneum in 
perforated appendicitis without abscess 
IS a safe procedure and warrants further 
trial in an effort to lower the high mor- 
tality rate In a review of clinical evi- 
dence he cites the work of Hotchkiss, 
Bauer, Wildegans, Clairmont and Weyer, 
Hall, Shipley and Bailey, kfarchini, Car- 
fritz, Kulenkampff and Muelleder, Colt 
and Morrison and Giertz m support of 
nondrainage of the penloneuin The 
experimental work of Yates, Rost and 
others indicate that drainage of the peri- 
toneum is of doubtful value A compara- 
tive study was made of 111 cases of 
appendicitis in which one of these cri- 
teria was satisfied; (1) Free organisms 


in the peritoneal cavity at operation, 
proven by culture ; (2) an open perfora- 
tion described by the operator or (3) an 
open perforation described by the pa- 
thology department. Of these cases, 91 
were drained and 20 were not drained, 
and the statistical results are seen in 
Table 1. The impressions were favor- 
able, the patients were not as sick, the 
complications and mortality seemed to 
be reduced in the undrained cases. 

Of 172 cases of perforated appendicitis 
Clairmont^® found a generalized exudate 
in 146 cases; of these 86 were infected, 
26 sterile, and 34 not examined. The 
total mortality was 4 per cent. Eighty-six 
per cent were closed without drainage. 
Independent of this series was a group 
of 81 cases of most serious diffuse peri- 
tonitis with a mortality of 37 per cent. In 
the undrained cases the mortality was 28.5 
and in those widely drained 57 per cent. 
He feels that the postoperative treatment 
in undrained cases is very important and 
sometimes surgical intervention for ab- 
scess is necessary. 

The possible abscesses are . ( 1 ) Ante- 
rior parietal abscess easy to diagnose 
and open. (2) The mesoceliac abscess, 
deep in the ileocecal region, more diffi- 
cult to diagnose but easy to open. (3) 
Right ileo-inguinal abscess, easy to diag- 
nose (4) Abscess in pouch of Doug- 
las diagnosed by digital examination, 
aspirating needle and drainage through 
the rectum. (5) Suprapubic abscess with 
bladder symptoms, easily felt in the mid- 
line above the symphysis. (6) Abscess 
on the left side which is an absolutely 
regular type found in children. It ap- 
pears 2 fingers above the left inguinal 
ligament to the medial side of the colon 
and is easy to recognize and dram. (7) 
Left subserous inguinal abscess, external 
and anterior to the colon. Opening is 
made as far lateral as possible to avoid 
free peritoneal cavity. (8) Left subphre- 
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TABLE I 

Comparative Statistical Study of 111 Cases of Perforated Appendicitis, with and 

WITHOUT Drainage 



Mortality 

Tot ah 

Incidence of 
Secondary 
Abscess 

Fecal 

Fistual 

Wound 

Infection 

POSTOPBOATIVE REACTIONS 

Average 

Maximum 

Temperature 

Ave’-age 
Days Before 
Temperature 
Norm^'l 

Average 
Days Before 
First 

Movem mt 

Due to 
Ml 

CdSHi) 

Dup to 
Pe ito- 
nitis 

0 

1, or 

5 8% 

Ee ru mg 
Drainage 

Total 

Incidence 

Total 

Incidence 

Uridrained 

Localized 

abscess, 

3 cases 

Diffuse, 

17 cases 

0 

3, or 

17 6% 

0 

In IScas'^s"^ 
9, or 
b ^ 

1 

0 

3, or 

2 0^ 

0 

0 

L-- 

100% 

130% 

In 3 cas^s 
101 6T 

In 17 cas?s 
103 0%"^ ; 

! 

i 

In 3 cas^s 

14 2 days 

In 17 cases 

15 2 davs 

In 3 cas s 

5 0 c'ayj 

In 17cas"s 
4 7 d vs 

Pruned 




1 

1 





Localized 

1 




1 

1 



1 


abs esi, i 

2, or 

2, or 

0 

0 


10 

In 30 cases 

In 24 cases 

In 3 cas s 

31 cases 

6 4% 

6 4% 



1 


102 HF 

1 1 7 days 

1 5 2da}S 




In 57 c is 's 


In Slcas's 





CiTus'', 

11, or 

9, or 

10, 01 

5, or 

4, rr 

!')(/ ; 

In SOcas s 

In 48 cases 

In 50 cases 

60 cases 

18 3%. 

15 (K’,'. 

ir.v; 

8 7G' 


i 

102 8 F 

11 8 d iv« 

4 4 days 


*Here<ifter, the number of caws analv/able is .somewhat <J miiiished Ihioi ^ h d h tint thi se Hliich liieif too early for tonsideration 
(Wcirreii Ann ISurg ) 


nic (9) Abscess m middle of peritoneal 
cavity IS infrecpient and is difdcult to 
diagnose and treat (10) Right retro- 
cecal abscess is ver\ fre([nent in acute 
retrocecal ajiiiendicilis hut seldom occurs 
during the ])osto])crative course (11) 
Right suhserous inguinal abscess ''Plus 
Is situated luniliar to the surface of the 
ascending colon {!-) Right suliphrenic 
absLCss, which may occur either ante- 
norl_\ l)ut usual!) ])ostenorl\ The diag- 
nosis ina) be dithcult and extrapkairal 
drainage is best (13 and 14) Miscess 
in the mesentery of the small intestine or 
beneath the hepatic flexure of the colon 
is rare, both dilhcult to diagnose and 
treat ( 15j \bscess in the thoracic cav- 
ity C lainnont rejects ])rimarv cecostonn 
and reserves enterostomy for the com- 
plications He believes that hopelessly 
c'ldvanced cases of peritonitis are best 
M'eated conservatively 

Appendicocecostomy — For the past 
30 \ears the use of cecostoniy or appen- 
dicocecostomy has been advised in the 


treatment of ])eritonitis due to appen- 
dicitis Reeves-*^ ])oints out that marked 
distention of the cecum and colon is 
immediately relieved, bow el circulation 
IS re-established, the mucous membrane 
ai)])roaches normal <ind that saline ab- 
sorption Is greatest, leading to dilution 
ol toxins In 52 cases w here cecostonn 
or «ippendicocostom\ was done there 
were 6 deaths or a mortality rate of 12 
])er cent "Idns comjiares lavorably with 
statistics of Phnne), jr, 240 cases of 
ru])tured a])pendix, 50 deaths, 22 <S per 
cent Sw'orn and I 'it/gibbon, 231 with 
19 per cent mortaht) He feels that this 
procedure has mam advantages and no 
undesiralile ellects It is to lie recom- 
nv^'ided as a form of treatment 

Silverberg*‘<‘ believes that decompres- 
sion by means of cecostomy or a])pendi- 
cocecostomy is of value and an aid to 
nature in treating these difficult cases of 
peritonitis. 

Children — The treatment of peri- 
tonitis due to acute appendicitis by the 
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consei'vative method of Oschner is not 
advised by most men The reason being 
that localization is not as effective due to 
the short omentum, that children do not 
tolerate tube drainage as well as adults, 
and that it is more difficult to obtain 
co-operation so far as complete rest is 
concerned 

Ladd‘S reports a mortality of 3 S per 
cent for 632 cases of acute appendicitis 
in children, and 7.3 per cent mortality 
for 204 cases of gross rupture of the 
appendix. The procedure followed has 
been immediate operation as soon as the 
child IS properly prepared The pro- 
foundly toxic, dehydrated, distended pa- 
tient with sunken eyes and a rapid feeble 
pulse IS pre])ared for a day or 2 with 
parenteral fluids, transfusion, decompres- 
sion and other measures before opera- 
tion The jn'oblem of immediate or 
delayed operative treatment is entirely 
a surgical jn'oblem to be decided in indi- 
vidual cases 

A senes of ]Hl cases in children with 
a final diagnosis of acute appendicitis 
which ruiitured and resulted in a local 
or general ])eritonitis was review'ed liy 
Itlman The mortality 15 5 ])er cent 
for the total cases, 6 jier cent for the 
“nontoxic” groii]) and 57 jier cent for 
the 33 toxic cases In arranging tlie 
cases according to the hour of operation, 
the niortalit) show's no consistent trend 
in the groups operated u[V)n at various 
intervals following admission However, 
there was <l significant difference in mor- 
tality noted in the toxic cases where 
delayed operation was practiced A mor- 
tality of 70 ])er cent in children operated 
upon at once, in contrast to 30 jier cent 
ill those o])erated upon from 9 to 24 
hours later 

It IS pointed out that ex])ectant or 
nonoperative therajiy is reserved for 
a really small percentage of ]iatients who 
should not have developed peritonitis. 


The necessity for immediate operation is 
clear wdiether the appendix is ruptured 
or not, and whether a peritonitis is pres- 
ent or not, provided the child is in a good 
condition to withstand the operation 
Thus the question of immediate or de- 
layed treatment in children is answered 
not so much by an estimate of the extent 
of the lesion, but upon the extent to 
which the lesion has affected the general 
condition of the child 

Postoperative Complications — Dur- 
ing 5 years, 36 patients complained to 
Pieri^^ of persistent pain m the right 
iliac fossa after an appendectomy for 
either chronic or acute appendicitis In 
the majority of cases this pam began 
several hours after meals. The roentgen 
study of the cecal region failed to show' 
any pathologic changes in the cecum 
Operation show'ed postoperative adhe- 
sions to be the case in 4 cases, recov- 
ery followed removal In 32 patients, 
one of various pathologic conditions 
(chronic colitis, simple, tuberculous or 
acute typhlitis or ileotyphlitis, mobile or 
atonic cecum and cecal neuralgia ) ex- 
isted Resection of a segment of the 
ileocolic ]ilexus between 2 ligatures in- 
duced recovery of the ])atients as deter- 
mined b\ follow-up observation The 
operation is known In his name m Italy 
and permanent satisfactory results have 
l)een re])ortecl from several hos]:)itals 
The importance of recognizing dml 
properl} treating hypcrtliyroidisiu as a 
pre- or postoperative com])lication of any 
surgical ])r()ceclure is emiihasized b\ the 
cases reported liv Alora and Pearlman 
The patient, a female, 23 years, was 
known to have had h} iierthyroid symp- 
toms for 3 years wdicii she was seized 
with acute apj^endicitis After prepara- 
tion with sodium iodide, dextrose, and 
saline intravenously and adequate se- 
dation an acute suppurative appendix 
w'as removed Adequate postoperative 
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treatment of the hyperthyroidism was 
followed by cure, and the goiter was re- 
moved 6 weeks after with success- 

The possibility of appendiceal involve- 
ment in the typhoid group is mentioned 
by Hawkes.^^ It seems to be more fre- 
quent in the past few years with para- 
typhoid B, than with other organisms of 
the group. The involvement of the ap- 
pendix may occur at any time during the 
disease, when it occurs early in the ill- 
ness the picture is confusing. The treat- 
ment is the same as that of other types 
of appendicitis, vis., operation. He re- 
ports a case of perforation of the appen- 
dix for which appendectomy was done, 
that was followed by paratyphoid fever. 

Gas gangrene of the abdominal wall is 
a rare and frequently fatal postoperative 
complication of acute appendicitis Smith 
and Zimring'^’^ report a case which was 
fatal in 5 days after appendectomy in 
s]>itc of having received 71,100 units of 
gas serum and 5000 units of tetanus and 
g<is bacillus antitoxin 

Rl- PERI NC FS 

1 Wangensteen, O H and Dennis, C Ann 

Surg no, 629 (Oct ) 1939 

2 Bunch, G II and Adcock, D F . Ann Suig 

109 143 (Jan ) 1939 

1 Collins, D C Surgery 5 267 (Feb ) 1939 

{ Berry, T, Jr, and Keekr, C E . Am. J 

Surg 46 259 (Nov) 191Q 

^ <jiettve, S Acta ('hir Scandinav 83 11, 

1939 

(t Utluffi, E Aich ital di chii 48 697, 

1938 

7 (Tolduer, J • Aich Path 27 546 (Maich) 

1939 

S Hizaiil, G, Driessens, J and Malatiay, H. 

Kcv dc chir , Paris, 76 195 (March) 1938 
Denimer, F W^’ien klin Wchnschr 51 97 

(Tan 28) 1918 


10 Kilgore, A R : Bull. Vancouver M. A. 

(Supp., 1938) p. 87, 1939 

11 Foster, A. K, Jr.: S, Clin North America 

19. 307 (April) 1939 

12 Redon, H : J. de chir. 53 • 305, 1939 

13. Sahyoun, P F. and Oppenheimer, A : Am. J 

Roentgenol. 41 : 188 (Feb ) 1939 

14. Fieschi, A. and Zelaschi, C : Arch ital d 

mal. d. ap. diger. 7 : 350 (June) 1938. 

15. Hawk, G. W and Woodhouse, K W. : Sur- 

gery 5 : 837 (June) 1939 

16. McCloskey, B J : Pennsylvania M J 42* 

926 (May) 1939. 

17. Plisan, O. and Gringauz, E. : Novy khir. 

arkhiv 41 358, 1938 

18. Donaldson, J K and Thatcher, H. S Am. 

J. Surg 45 no (July) 1939. 

19. Donaldson, J K. and Cameron, R. R. Sur- 

gery 5:511 (April) 1939 

20. Sylvestre, C * Bol. Soc. de cir de Rosario 

No. 1, 1939. 

21. Ochsner, A Surgeiy 6 770, 1939 

22. Shipley, A M. : New England J Med 219. 

333 (Sept 8) 1938 

23 Horsley, J S , Horsley, J S , Jr. and Hors- 

ley, G. W * J. A M A 113 1288 (Sept. 
30) 1939. 

24 Horsley, J S , Horsley, J S , Jr and Hors- 

ley, G W * Virginia M Monthly 65 207 
(April) 1938. 

25 Williamson, E G and Rankin, L M • Am 

J Surg. 45 528 (Sept ) 1939 

26 Bo^\ers, J O , Burns, J C. and Mengle, 

H A • Am J Surg. 45 221 (Aug ) 1939 

27 Warren, R Ann Surg 110 222 (Aug) 

1939. 

28 Clairmont, P Wien khn Wchnschr 51 7 

(Jan 7) 1938. 

29 Reeves, T. B Ann Surg 109 055 (June) 

1939. 

30 Silveibeig, \. C Am J Sing 43 92 

(Jan ) 1Q39 

U I add, W K New England J Med 219 

12<-> (Sept 8) 1938 

12 Jdman, R Am J Digest Dis 5 804, 1939 
G Pitii, (» Crior venelo di sc nied 12 "421 

(Aug ) 1938. 

N M(ua, J M «ni(l Pearhn.m, B Surgery 5. 
374 (March) 1939 

35 Hawkes. S / Ann Suig 110 446 (Sept ) 

1939 

36 Smith, P H an<I Zimung, J G Am J 

Surg 45 ^51 ( Aug ) 1939 



SPLEEN AND PERITONEUM 


813 


SPLEEN AND PERITONEUM 

By Fjrancis L. Zaborowski, M.D. 


SPLEEN 

Cystic Disease of the Spleen 

B. Sherwin, et report a case in a 
woman 46 years of age. There was no 
evidence of abdominal trauma. The 
spleen weighed SO ounces (1500 Gm.); 
upon section, 4 cystic areas, varying in 
size and shape, and without a distinct 
lining membrane, were found There 
were irregular, friable, nodular masses 
which projected into the lumen of the 
cyst from all sides, which suggested that 
the cavities had been formed by disin- 
tegration of the previously solid par- 
enchyma 

Splenectomy in Blood Disorders 

W. DeW. Andrus and C. W. Hol- 
man^ report on 50 cases in which splen- 
ectomy was done By removing the 
spleen in liemolytic jaundice only a por- 
tion of the cells responsible, but a suffi- 
cient iiorlion to re.store a more nearly 
normal balance between blood formation 
and blood destruction in most cases, is 
removed T’atients with definite throm- 
hocyto])enic purpura in the acute form 
are not good operative risks, and should 
lie operated upon as a last resort Re- 
jieated blood transfusions may arrest the 
hemorrhage or e\en bring about an en- 
during remission of the disease The 
injection of ascorbic acid is sometimes 
capable of producing remarkable im- 
provement or remission Splenectomy 
was performed in 2 cases of atypical 
hemorrhagic purpura, atypical in that 
thrombopenia was absent In one, a boy 
of 14, who had had symptoms of hem- 
orrhage, purpura and the development 
of ecchvmosis from slight trauma for 8 
months, a good result was obtained. The 
other patient was a 39-year-old woman 


who showed no improvement after splen- 
ectomy. The removal of the spleen in 
Banti’s disease seems definitely war- 
ranted in the early stages and may alle- 
viate some of the symptoms over a 
considerable period. The benefit which 
results would seem to be due to the re- 
duction of the amount of blood coming 
to the liver through the portal vein which 
follows splenectomy. In many cases the 
platelets reach high levels after opera- 
tion and thromboses are common. There 
were no operative deaths in 8 cases, but 

1 patient died 2 years after operation 
of progressing cirrhosis with ascites. In 
4 cases of erythroblastic (Cooley’s) ane- 
mia there were no operative deaths but 

2 of the children have since died, one 8 
months and one 2 years after operation, 
of progressive anemia and pneumonia. 
The other 2 children are living 3% and 
4 years after operation, but both have 
erythrocyte counts of slightly over 3,- 
000,000 cells, and hemoglobin values 
around 50 per cent. In 3 cases of aplastic 
anemia, splenectomy did not alter the 
course of the disease. Splenectomy was 
also performed on a child with nonlipoid 
histiocytosis. The operation apparently 
alleviated somewhat the discomfort 
caused by the spleen and temporarily 
relieved the purpuric manifestations but 
did not arrest the progress of the dis- 
ease Splenectomy in 1 case of leukemia 
did not improve the condition 

Value of Splenectomy — D C Col- 
lins'^ studied the outcome of 81 splenec- 
tomies. He finds it is the only proper 
treatment for traumatic rupture of the 
spleen, essential chronic thrombopenic 
purpura and congenital hemolytic icterus 
Its value in early Banti's disease is less 
clearly defined. Elective splenectomy in 
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sickle cell anemia, Gaucher’s disease, 
malaria and early portal cirrhosis with 
splenomegaly, is not usually advisable 
Splenectomy is usually contraindicated in 
polycythemia vera, syphilis, Hodgkin’s 
disease, tuberculosis, the leukemias or 
radiosensitive splenomegalies. 


MESENTERY 

The Common Mesentery 

By commc n mesentery is meant a dis- 
turbance of the dynamic CA^olution of 
the median looj) so tliat there is a fail- 
ure of coalescence of tlie mesentery with 
the parietal ])ent()neum A Previtera*^ 
divides the cases into 4 grouj^s In group 
I there may lie failure of intestinal 
rotation wlierc the small intestine re- 
mains in front of the colon, with the 
duodenojejunal flexure m the midline 
Here the splenic flexure is lacking and 
the small intestine, cecum, and ascend- 
m , colon are attached In a common 
mesenter\ to the iiosterior abdominal 
Wtdl In group II, with incomplete rota- 
tion, the small intestine is situated to 
the right and the colon to the left of 
the inidline In grou]) Ilf theie is an 
iinerted rotation of the umbilical loo]) 

{ jroup 1\ includes cas(‘s m which iliere 
is a perverted rotation of the medi<m 
loop of bowel The author concludes 
that the common mesenterv de])ends 
most otten on disturbed rotation of the 
uinl)ilK<il loo]) of bowel The commonest 
sMuptoms are of a mechanical nature 
as chai aclen/ed hv volvulus, torsion, and 
invagination Surgical treatment aims at 
restoration of normal conditions to the 
intestinal attachments, according to the 
findings in the individua] case 

Mesenteric Cysts 

According to IHbcock, these arise 
from. (1) Misplaced remnants of the 


wolffian body or miillerian duct; (2) 
hemorrhage (serous cysts, serosangum- 
ous cysts), (3) obstructed and dilated 
lymph spaces (chylous cysts) They may 
be true cysts and pseudocysts. Pseudo- 
cysts arise from trauma, hemorrhage, de- 
generative changes, inflammation and 
from other cystic tumors The pseudo- 
cyst walls are made up almost exclusively 
of connective tissue Cysts have been 
classified by E Fiorinr"' as (1) Lym- 
phatic cysts; (2) enteroid cysts, (3) 
Wolffian cysts, (4) dermoid cysts, (5) 
teratoid cysts, (6) parasitic, as echino- 
coccus and cyslicercus cysts, and (7) 
gaseous cysts These cysts are most com- 
monly encountered m individuals from 5 
to 25 and are found to involve the mesen- 
tery of the small intestine and especially 
the terminal jiortion of the ileum Fe- 
males are more freciuently affected than 
males The cyst may have 1 or several 
cavities These cMvities communicate with 
one anotlier and contain usually a clear 
vellovv ish or o])alescent nulkish-vvhite 
fluid 1'hc c\st wall is made up of 3 
lavers, an exlerual one continuous with 
the peritoneal serosa and made uj) of 
adult connective tissue, amuldle one made 
up of \oung connective tissue containing 
nicinv blood vessels and lymphatic sjiaces 
aiulaii internal ( )ne made uj) ol endothelial 
cells arranged ni a mosaiclikc fashion 
The flui<l m the c<ivitv' contains albu- 
minoid and fattv suhstances, salts, and 
certain extiactives whose ])ro])orti()ns 
varv accoidmg to whether the IhiuuI is 
lymph or chvle 

Symptoms — \ arious gastrointestinal 
disturbances such as nausea, abdominal 
distention and constipation are com- 
mon An abdominal tumor may he visi- 
lile The most important sign is inter- 
mittent ahdommal pain due to torsion, 
pressure and to a reduction m the cali- 
ber of the intestinal lumen. One may 
be able to palpate a fluctuating mass. L 
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Costa^ reports a case in a 5-year-old 
boy, who presented the picture of an 
acute abdomen The signs were refer- 
able to the right lower quadrant of the 
abdomen The child suffered similar at- 
tacks previously, especially m winter. 
The prognosis is bad in untreated cases 
The condition should be differentiated 
from (1) Retroperitoneal tumors; (2) 
pedunculated ovarian cysts, (3) intes- 
tinal tumors, (4) hydropic degeneration 
of the gall-bladder, (5) cystic tumors 
of the pancreas, (6) pedunculated cysts 
of the liver and of the spleen, (7) neo- 
plasms of tlie omentum and mesocolon 
and (8) pelvic neoplasms The treat- 
ment IS surgical removal. 

Suppurative Adenitis of 
the Mesentery 

Microorganisms reach the mesenteric 
lymphatic system by way of the blood 
stream, by way of the general lymphatic 
circrlitu)!!, or by extension of regional 
lesions involving the intestine and its 
serosa b’ Larghero Ibarz" distinguishes 
5 pnnciiial tvpes of lesions ( 1 ) Solitary, 
single, enlarged l\m])h glands, ranging 
from the size of a nut to that of a heiTs 
egg Tlie ma^s is usually fluctuating and 
contains, as a rule, fluid pus (2) Multi- 
ple lymi)h glands which a])pear enlarged 
and edematous Ibsually 1 of them is the 
seat of abscess formation (3) ]\fultiple 
involvement of the lymph glands showing 
confluence The supjiuration of this mass 
usually gives rise to multiple abscess for- 
mation (4) Afultpile involvement of 
solitar} lymph glands winch iiresent 
merely a hypertrojiliy, but w'hicli on sec- 
tioning are found to contain multiple 
microabscesses (5) Lesions bearing 
grossly a striking resemblance to neo- 
plastic formation 

Suppuration of the mesenteric lymph 
glands may lead to the following proc- 
esses and complications . ( 1 ) Cyst forma- 


tion with subsequent absorption, which 
may be so complete as to leave little or 
no trace of the original lesion. (2) For- 
mation of a tumorlike mass situated 
usually in the ileocolic recess or at the 
foot of the mesentery This lesion may 
be so small as to escape detection during 
clinical, surgical, or post-mortem exam- 
ination (3) Purulent or fibrinopurulent 
peritonitis of various degrees of severity 
determined by the rupture of an intra- 
lymphatic abscess or by the propagation 
of an adjacent suppurative process (4) 
Intestinal occlusion determined either by 
pressure or by the formation of adhe- 
sions (5) Localized peritonitis. (6) 
Massive invasion of the entire mesen- 
teric lymphatic gland system. (1) Exten- 
sion into the liver wdth the formation of 
multiple hepatic abscesses (8) Suppura- 
tive periadenitis followed by an infiltra- 
tion of the mesentery or mesoappendix. 
In these cases the mesentery becomes 
markedly thickened (9) Subphrenic 
abscess 

The factors leading to this condition 
may be briefly subdivided into the fol- 
lowing groups (1) Jejunoileal lesions; 

(2) lesions of the vermiform process; 

(3) lesions of the cecum; and (4) blood- 
stream infections He stresses the fact 
that of all the intestinal lesions, acute 
appendicitis is most apt to produce sup- 
purative changes in the niesentenc lymph 
gland system. 

Treatment — Tins consists essentially 
in removal of the underhmg cause and 
raising of the natural defense mechanism 
of the boch 

Mesenteric Lymphadenitis 

This occurs m children and adolescents 
lietween the ages of 6 and 15 Occasion- 
ally It is seen m the adult Males seem 
to be affected more frequently than fe- 
males Wise^ noticed a late summer 
incidence and uniform recovery after 
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appendectomy in his cases. Many writers 
have attempted to show association o£ 
the enlarged mesenteric nodes and upper 
respiratory infections. The evidence 
seems to point to a virus or a toxin but 
has not been definitely proven, and infec- 
tion in some cases has been proven pres- 
ent. White and Collins feel that the 
condition is a virus disease and offer the 
interesting suggestion that it may repre- 
sent an abortive type or stage of infantile 
paralysis. They have noticed a similar- 
ity of lymphadenopathy found in cases 
of poliomyelitis, with some similarity of 
the abdominal symptoms. Gage has seen 
enlarged mesenteric lymph nodes in 
about 60 per cent of his cases of chronic 
appendicitis. The bacterial flora of these 
nodes was investigated and tlie entero- 
coccus was obtained in 93 per cent of 
the nodes cultured Some authors still 
feel that the so-called adenopathy may 
lie a phase of tuberculosis 

Symptoms — The symptoms are acute 
and chronic In the acute form, pain is 
always present. It is in the right lower 
quadrant of the abrlomen an<l radiates to 
the left of the abdomen along the root of 
the mesentery of the small bowel The 
pain is usiiall) cramplike or cohkky and 
occasionally sharp Nausea and A'oiinting 
are common Tenderness in the right 
lower quadrant of the abdomen is ahvays 
]»resent In the chronic form, the symp- 
toms are those of chronic appendicitis 
aiul in addition pain on pressure along 
the route of the mesentery of the small 
i)o\\ el 

Diagnosis— -It is difficult to differen- 
tiate the acute form from acute appendi- 
citis In addition to the signs and symp- 
toms. Klein® suggests that turning the 
jiatient from side to side causes a shift 
of the area of tenderness, differing in 
this from appendicitis as the cecum is 
more fixed than the mesentery. A. Ochs- 
ner and S. D. Murray^® stress the pres- 


ence of tenderness along the root of the 
mesentery, i. e., on a line extending from 
McBurney’s point upward and to the left 
of the umbilicus. 

Treatment — Evident foci of infection 
should be remedied, a proper dietary 
regime carried out, and all other appro- 
priate hygienic and medical measures 
seen to Some calcified nodes may be 
removed Appendectomy is productive 
of good results. 


OMENTUM 

Internal Strangulation Through the 
Greater Omentum 

F. Luccioni and N. Thomas^^ re- 
viewed the literature and found only 35 
cases of herniation of the bowel through 
an orifice in an otherwise normal, nor- 
mally placed greater omentum. This rare 
anatomical defect is usually found singly; 
infrequently there are 2 or more rents in 
the membrane The opening may be 
from 1 to several centimeters in diameter 
and its edges may be thin, as is the case 
after a fresh mechanical rupture, or they 
may be thickened and adherent to parie- 
tes or intestines if the defect is the site of 
a chronic inflammatory process. If the 
latter is the case, the orifice presents a 
setting especially adapted to the strangu- 
lation of a loop of small bowel Because 
of its long mesentery, its peristaltic move- 
ment, its small size, and its freedom of 
movement in the abdominal cavity, the 
small bowel is almost invariably found 
to be strangulated in such an opening. 
Only 1 case of colonic strangulation has 
been reported Three types of “trans- 
epiploic” hernias may be distinguished : 
(1) The intestine passes through an 
orifice of the omentum already contained 
in the sac of an umbilical, inguinal, or 
femoral hernia; (2) the intestine gains 
access through an operative defect of the 
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omentum, as after an anterior gastro- 
enterostomy; (3) the intestine passes 
through a thinned out area of a normal 
omentum. Such strangulations may be 
caused by the increase of intraabdom- 
inal pressure, as in defecation, micturi- 
tion, and parturition. The symptoms are 
those of a subacute mechanical intestinal 
obstruction, with gradually increasing 
pain, vomiting becoming fecal, disten- 
tion, fluid collection in the flanks, and 
other common signs of ileus, together 
with an increase in the fever and pulse 
rate, and, finally, oliguria Unless the 
diagnosis is made and surgical interven- 
tion is resorted to early, these patients 
usually die of generalized peritonitis fol- 
lowing a gangrenous slough of the 
trapped coil of intestine. Unfortunately 
the diagnosis is frequently not made, and 
surgical relief arrives too late or not 
at all. 

Cyst of Omentum, Mesentery 
and Retroperitoneum 

L Berger and R E Rothenberg^^ 
believe tliat omental, mesenteric, and ret- 
roperitoneal cysts should be grouped as 
one, that is, retroperitoneal, since embry- 
ologically and pathologically they have a 
similar origin Symptoms and signs are 
acute or chronic The acute .symptoms 
arc often occasioned by hemorrhage into 
the cy.st or rupture of the cystic wall 
The chronic symptoms are usually mild, 
the mam complaint being that of a pro- 
gressively growing abdominal tumor 
Aliitimimina was observed in 9 cases 
The exclusion, by x-ray examination, of 
the gastrointestinal and urinary tracts as 
the scat of the pathologic changes is help- 
ful in establishing the diagnosis of omen- 
tal, mesenteric or retroperitoneal cyst 
Omental cysts are usually large, thin 
walled, multiloculated, and contain sero- 
sanguineous fluid They tend to rupture 
easily, thus causing acute symptoms 


Mesenteric cysts are often the size of a 
grapefruit, are thick walled, do not rup- 
ture easily but tend to cause intestinal 
obstruction. If they arise from the mesen- 
tery of the small intestine, they usually 
contain chylous fluid. Cysts arising from 
behind the posterior peritoneum grow to 
huge dimensions, are thin walled, rup- 
ture occasionally and most often contain 
straw-colored or serosanguineous fluid. 
Microscopically, the commonest obser- 
vations are either a cystic wall com- 
posed of loose fibrous tissue or a flat 
endothelial layer surrounded by a fibrous 
layer of tissue Whenever possible, com- 
plete resection should be performed 
but, if hazardous, then marsupialization 
or simple incision and drainage of the 
cyst IS sufficient. These cysts show little 
tendency to recur or to become malig- 
nant. Extensive surgical intervention was 
not necessary, the authors state, since 
complications did not occur in their 
patients. 

Primary Acute Epiploitis 

The term epiploon is applied not only 
to the great omentum, but also to the 
gastrocolic omentum, the gastrohepatic 
omentum, and the numerous epiploic 
appendages found on the large intestines 
Acute epiploitis is primary when there 
is no known etiology If the epiploon 
is caught in a hernial sac, or involved in 
the adhesions of a previous operation or 
adjacent diseased organ, it is considered 
secondary. E. L Eliason and J John- 
son reporting on 13 cases, found 8 of 
the patients to be males The age varied 
from 20 to 62 years. There were no 
children in their series 

Etiology — Primary acute epiploitis 
could result from (a) strangulation by 
torsion of the epiploon, (&) interference 
with the blood supply by embolus or 
thrombosis, or (c) bacterial invasion of 
the epiploon through the circulation or 



818 


SURGERY 


from the adjacent intestinal tract. The 
etiological possibilities of the torsion may 
be . ( 1 ) There is sudden rotation of the 
body on violent exertion; (2) there is 
often a congenital malformation of the 
omentum so that the part involved is 
long and narrow and therefore easily 
twisted on itself, (3) the anatomic ar- 
rangement of the vessels may be such 
that the long tortuous veins twist around 
the short arteries as the omentum swings 
from the transverse colon , (4) venous 
thrombosis may be the first lesion. The 
veins would then become distended and 
would easily rotate around the arteries 
Thrombosis of the vessels is always 
found at operation, but it cannot be dem- 
onstrated that it was present lief ore the 
torsion, (5) an inflammatory process 
starts first and the torsion follows as the 
heavy inflamed omentum swings from 
the unaffected area, (6) t!ie omentum, 
heavy wnth fat, is a good suliject for 
torsion, as it swings from the transverse 
colon l"arr and Bachman have sug- 
gested that torsion is more a])t to occur 
m well-nounshed individuals 

Pathology — The torsion is the orig- 
inal incident and thrombosis and strangu- 
lation follow this The torsion nui\ he 
clock w ise and coiinterclockw ise There 
is the usutd picture of strangulation with 
damage to the l)l()od vessel walls and 
extravasation oi blood into tlie tissues 
hh ee, l)l<)()d} fluid is found m the ])en- 
toneal ca\it\ 

Symptoms — T!ic snuptoms were not 
diagnostic and resembled acute appendi- 
citis In 5 instances the pain w'as gen- 
eralized and later localized from the start 
and remained so The seventy of the 
])ain de])ends largely U[){)n the size of the 
strangulating e])ipl()on Tenderness w’as 
present m all cases, rigidity m all but 3 
Si.x had a i)al])al)le mass The findings 
were on the right side of the abdomen in 
10 of the 13 cases. The patients had very 


little fever and all except one had a 
leukocytosis over 10,000. 

Diagnosis — The diagnosis is usually 
made at operation. 

Treatment— The treatment is resec- 
tion of the involved epiploon. 

Fibromyoma of the Omentum 

Only 7 instances of this condition have 
been recorded m the literature. In most 
of the cases reported associated fibro- 
myoinata of the uterus were noted Some 
believe that such tumors originate as sub- 
serous uterine fibroids which later be- 
came enveloped by the omentum, receive 
a collateral circulation from the omentum 
and ultimately are detached from the 
original host In 2 of these cases the 
tumor was attached to the omentum by a 
cordlike structure wdiich was highly vas- 
cularized In 1 case at operation, a tor- 
sion of the ])edicle was found Under 
normal conditions, the tumors can be 
]>alpated Tliey are freely movable and 
situated in the region of the epigastrium 
\\" Jennings^’ reports a case in a col- 
ored, married. 30-\ ear-old w^iman, who 
complained of a s ‘vere pain in the a])d(^- 
men, w'hicli began 24 hours ])re\H)UsI\ in 
the right lower (imiclrant of the abdomen 
She had several similar attacks during 
the i)ast 1 \ears The abdomen was rigid 
all ()\er w’ltli tenderness most pronounced 
in the right side Pelvic examination 
indicated a fibroin} oma of the uterus 
Manipulation of the uterus and cervix 
caused ])ain Vt oi)erati()n a structure 
like an uniliilical cord was found extend- 
ing from a sliort omentum to a scinisolid 
tumor tlie size of a grai)efruit 

Treatment — Surgical removal. 


PERITONEUM 

Peritonitis 

Circulatory Problems in Peritoni- 
tis — P. Wmdfeld^^ studying circulatory 
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disturbances in peritonitis found the 
rhythmic movements of the intestine ap- 
pear to influence the circulation in the 
portal system, but strong emphasis must 
be laid on the probability of separate 
movement of the intestinal mucous mem- 
brane The rise of the blood pressure 
occurring in connection with peritonitis 


pronounced in the musculature, and 
which denotes a general intoxication of 
the disordered organism. 

Puerperal Peritonitis — Of the 28 
cases of puerperal peritonitis reported by 
P. Balard,^’^ 16 occurred after abortion, 
the remaining 12 after delivery at term. 
At operation an incision was made m the 



1 — I'lliionivonia ot onientinii with coidlike pedicle Insert shtiws lelatumship to other 
abdominal oilmans (Jennings \nn Surg ) 


is a C( )nso(iiiciu'o ol the nieteorism, and is 
ciccoiinled for 1)\ tlie coinjiression of the 
intestinal (.ajiillanes, with the contingent 
redueed passage of blood through the 
portal system "Fite meteorisni develops 
in the mciiiient stage of ])erit()nitis at a 
time wlien we liave no de])endal)le evi- 
dence of a circulatory insiihiciencj with 
stasis in the portal system The tardy 
fall m the blood pressure and the circula- 
tory insuflk'iency are due to a universal 
capillary paresis wdiich is particularly 


lower ])()rtion of the abdomen and drain- 
age was estalilislied , in most of tlie 
author’s cases, a Mickiilicz dram was 
used A\diile hvsterectonn may apjiear 
to be a logical ])ioccdure in these cases, 
it involves too great a risk ( )f the 16 
jxitients in whom jientonitis developed 
following aliortion, 12 died and 4 recov- 
ered Of the 12 patients in whom peri- 
tonitis develo])ed following delivery at 
term, 6 died and 6 recovered i\fter abor- 
tion the peritonitis was more frequently 
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secondary to a septicemia. The strepto- 
coccus was the organism most frequently 
found. F. Holtz^^ collected a material 
of 176 cases, 100 of which had been 
treated by laparotomy and drainage. Only 
20 of the patients survived. 

Encapsulating Peritonitis — EtioU 
ogy — Gastric hypoacidity, congenital 
malformation, a constitutional tendency 
toward fibrous tissue formation, previous 
operative trauma, accidental trauma, coli- 
tis, chronic appendicitis, adnexal disease, 
'‘internal hernia,’’ acute peritonitis, and 
syphilis have all been proposed as the 
etiological basis for encapsulating peri- 
tonitis. The authors find peritoneal or 
pulmonary tuberculosis existing in al- 
most every case of encapsulating peri- 
tonitis. 

Diagnosis — In a patient who has had 
ascites or other tuberculous pleuroperi- 
toneal antecedents, who has in the recent 
past shown signs of incomplete intestinal 
obstruction and who upon examination 
presents a soft or flabby mass, encapsu- 
lating peritonitis of tuberculous origin 
must be considered 

Treatment — R Leibovici and I> Y 
Yovanovitclri*^ report 6 case.s and pre- 
fer 11(^1 to remove the mass unless it is 
in a state of chronic quiescence In such 
a case, if a IjowcI olistruction is present 
or thre<itening, they ma\' attempt careful 
dissection followed by irradiation of tlie 
()])ened peritoneal cavit\ In any other 
case, treatment is limited to irradiation, 
especially if there is any reason to believe 
that the mass is actively inflammatory. 
E Giiipjioni^^ reports 3 cases with par- 
tial involvement of the intestine and 1 
with total enca])sulation He excised the 
membrane After excision, unlike ordi- 
nary adhesions, the membrane does not 
recur. 

Experimental Background and the 
Clinical Application of the Esche- 
richia Coli and Gum Tragacanth 


Mixture ( Cpli-Bactragen) in Preven- 
tion of Peritonitis — B. Steinberg^i in- 
troduced Coli-Bactragen in 1 ounce 
(30 cc.) quantities intraperitoneally in 
the midline of the abdomen, a little below 
the umbilicus, after the urinary bladder 
was evacuated. The material was in- 
jected from 12 to 96 hours prior to the 
operation in all but 16 instances in 
which it was poured into the peri- 
toneal cavity at the completion of the 
operative procedure The peripheral leu- 
kocyte counts showed a continuous rise 
reaching the peak in from 24 to 36 hours. 
The average rise was a little over 10,000 
leukocytes. The neutrophilic polymor- 
phonuclears constituted from 90 to 98 per 
cent of the total number of cells and in 
the first 16 hours were of the mature 
type In the following period, young 
forms appeared in the average propor- 
tion of 6 per cent. Smears and counts 
of the peritoneal exudate taken at oper- 
ation, showed a variation m the number 
of cells from 73,000 to 210,000 per cubic 
millimeter The ncutrojdiilic pol}morpho- 
clears coiii])osed 9S per cent of the total 
luiinlier and at the end of 72 hours they 
still constituted ^^6 to 9(S per cent Young 
forms were hnind to vary from 6 to 11 
per c<‘nt in 24 liours witli a slight in- 
creas(‘ in their niiniher in 4<S and 72 
hours The appearance of tlie ])critoneum 
\aru‘d from <l moderate injection to an 
extensi\(‘ fibiinoiiurulenl exudate cover- 
ing the ])eritoneal surfaces with a thick, 
gray fluid filling tlic pelvic cavity and 
the flanks The more pronounced the 
peritoneal reaction, the greater were the 
number of peritoneal cells and the higher 
the peripheral count There was no ap- 
parent correlation between the intensity 
of the peritoneal picture and the age, sex, 
or character of disease. In the 391 pa- 
tients whose records are analvzed here, 
the convalescence and recovery was un- 
eventful. The possibility of formation of 
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peritoneal adhesions due to the presence 
of the exudate in the peritoneal cavity 
is a pertinent question. 

In 2 patients who were reoperated 
6 weeks and 2 months respectively after 
the first operation at which they had 
Coli-Bactragen, no adhesions were found. 
Forty-six patients were followed up for 
a period of 3 years and no clinical mani- 
festations of the presence of adhesions 
were observed Abdominal pain and dis- 
tention followed by nausea and occasion- 
ally vomiting appeared approximately 
2^ hours after the peritoneal injection. 
The temperature usually rose 4° F. 
(2° C ) with a corresponding increase 
in the pulse rate At the height of fever, 
the patient had a chill. These symptoms 
were occasionally entirely absent, or 
varied in degree and disappeared in 24 
to 4cS hours. When Coli-Bactragen was 
poured in during the operation, the re- 
action was completely masked by the 
anesthetic and the postoperative course 
did not appear to be adversely influenced. 
The cause of the reactions in people was 
determined accidentally In an attempt 
to inject a very obese individual before 
operation, tlie material was introduced 
into tlie abdominal wall No reaction 
followed When the error was realized, 
another injection, this time mtraperitone- 
ally, was made. The patient responded 
with the usual reactive symptoms It 
is apparent that the mere irritating pres- 
ence of a foreij»n substance in the peri- 
toneum, and not some toxic action of 
the ingredients of Coli-Bactragen, is 
resj)onsible for the reaction 

Delayed Intervention in Appendi- 
ceal Abscess and Spreading Peritoni- 
tis Due to Appendicitis — H. K. Ran- 
som-2 classifies the following types of 
acute appendicitis with perforation for 
which delayed operation may be em- 
ployed. ( 1 ) Cases with localized inflam- 
matory infiltration A longer period of 


time has elapsed following the perfora- 
tion, the patient being seen on the third, 
fourtli, or fifth day of the disease. The 
defensive mechanisms of the peritoneum 
have had a chance to begin their combat 
against the spread of the infection in the 
effort to wall off the process from the 
general peritoneal cavity. Drainage op- 
erations accomplish little, since there is 
little or nothing to drain. Appendectomy 
is hazardous, because protective barriers 
are broken down with consequent spread 
of the infection, producing a generalized 
peritonitis. (2) Cases of appendix ab- 
scess. In these cases the fact that the 
peritonitis is circumscribed and localized 
IS indicative of a satisfactory resistance 
to the infection (3) Cases of general 
peritonitis. Here, because of low resist- 
ance on the part of the host, or a par- 
ticularly virulent organism or combina- 
tion of organisms, localization of the 
infection does not occur. 

Babcock^s believes that operation 
should be delayed in (1) Those with 
an initial or secondary chill, indicating 
that toxic infectious material is entering 
the blood stream or raising the question 
of the existence of a pylephlebitis ; (2) 
those exhibiting the occurrence of diar- 
rhea, which IS often indicative of a very 
septic type of appendicitis, quite likely to 
be due to a virulent, streptococcal, or 
pneumococcal infection, (3) those show- 
ing mental excitation, delirium, or coma, 

(4) those with clammy skin, cold ex- 
tremities, high rectal temperature, with 
black nr yellow offensive vomitus , and 

(5) those with an ab.scess in the process 
of localization However, when a sud- 
den lull in the symptoms occurs he ad- 
vises prompt operation He remarks that 
in cases more than 48 hours old, and in 
which there is evidence of much free 
pus in the abdomen, much of this pus 
will be absorbed and an abscess will form 
about the appendix under a regime of 
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absolute rest. If, however, the patient is 
very toxic or there is a spreading peri- 
tonitis, and any operation is to be per- 
formed, simple drainage without search 
for the appendix is advised He prefers 
for this a small muscle-splitting incision. 
In localized abscesses in the right lower 
quadrant he urges extraperitoneal drain- 
age through a musde-splitting incision, 
warning against drainage through the 
peritoneal cavity For larger abscesses in 
the lower pelvis, drainage through the 
rectum is recommended 

Peritoneoscopy 

A Critical Survey of Peritoneos- 
copy— E T Thieme-*'^ reports the result 
of observations carried out in vSO selected 
cases It is so accurate that it has come 
to lie considered a valuable final author- 
ity in diagnosis, which supplies much of 
the information usually gained liy lapa- 
rotomy with onl\ a fraction of the ex- 
pense and morliidity of a major ojiera- 
tion The teclinic emjilcwcd was es.sen- 
tiallv that descnlied 1)\ Ruddock l\'i- 
tients were ])re])are(l as for laj)<u oloni_\ 
and all examinations were cained out 
.iseptically In older to allow more room 
for ol)serv<ition, an euenra w<is given, 
which was followed 1)\ the adinmistia- 
tion of 1 cc of ])Uressin to reduce 
mtestmal volume Morphine sulfatc‘ was 
the on!} sedatue used ( )ne per cent of 
])rocainc for local <inesthesia wais used, 
and onl} the site of jiuncture was anes- 
thetized Focal infiltration extended to 
<il] laver.s in an area of from () to 10 cm 
from the puncture site \s a result, 
greater distention of the abdomen and 
painless manipulation of the instrument 
w’cre ])ossil)le The incision was generally 
])lace(l m the rectus muscle at the level 
of the uniliihciis As a matter of routine, 
a nick in the fascia was made to facilitate 
the introduction of the large trocar. 
Room air of an unknoum quantity and 


pressure were used for the pneumoperi- 
toneum In all instances the observations 
were successful, though occasionally lim- 
ited by adhesions 

Only cases that had been thoroughly 
studied by other means were accepted 
for peritoneoscopy, from which the proper 
diagnosis from an array of clinical possi- 
bilities presented by a large teaching staff 
w^as expected The author divides the 
cases studied into the following general 
groups ( 1 ) Liver and spleen syndromes , 

( 2 ) suspected abdominal malignancies, 

(3) unknown! masses m the abdomen, 

(4) ascites of unknowni origin, and (5) 
tuberculous jientonitis With regard to 
the liver and sjileen syndromes, the clin- 
ical diagnosis of jaundice or of hepato- 
splenomegaly can seldom lie accurate It 
must, how'ever, l)c olitamed to guide ra- 
tional treatment The problem is accu- 
rately answered bv jientoneoscopv, and 
the lhera])eutK' a]>])roach in jauiidiceand 
111 hepalosplenomegahes is tlierefore indi- 
cMted W ith reg<ir(l to abdominal malig- 
nancies, the author states that clinical 
findings alone cannot accurateK disclose 
the in()])erahle cMrcnioina of the stomach 
<ind peritoneoscopy should he used rou- 
tine!} to a\eil ()])eiati()n ni ino])erable 
cases \s to the identification of uii' 
known nrisses in the abdomen, pento- 
ne()sc()])\ must be recommended with 
reserwitious The extent of jielvic and 
abdominal iU‘o])I<isnis can be acciiratel\' 
(‘stiinated for |)roper treatment, I)ut pen- 
toneoscop} cannot be expected to identif} 
retroperitoneal masses unless thev are 
far achanced Refc'rnng to ascites of 
unknown origin, the author states that 
with thorough chnuxil stud\ before pen- 
toneoscojiy the grou]) of ascites of un- 
know'u origin will continue to lie small, 
but that jieritoneoscopv may be expected 
to give the correct diagnosis Abdom- 
inal tuberculosis can be readily diagnosed 
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and its course should be followed by re- 
peated pentoneoscopic examinations 

Spontaneous Hemoperitoneum 
in Men 

H. Mondor and C. Olivier-'"^ reviewed 
400 cases of hemoperitoneum in men and 
women The most frequent site of the 
bleeding is in the spleen or one of its 
large vessels, but spontaneous rupture of 
any mesenteric, hepatic, or gastric artery, 
or even of the abdominal aorta itself, is 
also a possibility The clinical picture 
must be thought of in terms of chronol- 
ogy, as the symptoms change with time. 
First there is usually upper abdominal 
pain, but as a rule there is not much 
change in the pulse or temperature With 
the passing of time there may be some 
increase in the tem])eraturc, variable 
pulse changes, increasing pain, the ap- 
pearance of abdominal rigidity or dis- 
tention, and, occasionally, vomiting The 
temptation is to diagnose the condition 
as a ruptured peptic ulcer, or, less likely, 
intraabdominal mesenteric hernia or vol- 
vulus, or bowel obstruction of undeter- 
mined origin Almost invariably the in- 
cision sliould be made ‘'above the level 
of the umbilicus,” and the surgical pro- 
cedure should be one directed to the 
discovery of the site of the lileeding 
This task IS alw’ays more difficult in the 
upper abdomen than it is m the pelvis 

Primary Retroperitoneal Tumors 

R T b'rank-*' found reported in the 
literature 107 jiriinary retroperitoneal 
tumors The majority of the growths 
were mesodermal in origin (72 per cent), 
vvfinle 18 7 per cent w'ere ectodermal 
(neurogenic), and 9 3 jier cent were 
teratomas The retroperitoneal tumor 
may vary greatly in size , 1 tumor, as 
noted m the literature, weighed 69 pounds 
(31.3 kg,). Such tumors may be solid 
or cystic and, wuth exception of the 


round-cell sarcomas, are well encapsu- 
lated. Multiple masses, often uncon- 
nected, may be present, and the failure 
to remove all such masses is believed by 
the author to be responsible for the 
recurrence of the benign tumors. Histo- 
logically, these tumors fall into the fol- 
lowing groups Lipomas ; fibromas, cysts, 
myxomas, sarcomas, neuromas, and tera- 
tomas In the author’s senes of 107 
cases, recurrence was noted in 13 per 
cent, with metastases in 3.7 per cent, 
while in an older series metastases oc- 
curred in 33 per cent of the cases While 
the clinical symptoms are not character- 
istic, vague digestive disturbances, an 
abdominal mass, and loss of weight and 
strength are the rule. Most often the 
preoperative diagnosis is that of fibroids, 
ovarian cysts, hypernephroma, and tu- 
berculous peritonitis Gastrointestinal 
and renal x-ray studies are of great value, 
both for exclusion and as a means of 
locating the tumor. 

Treatment — Operation is the treat- 
ment of choice, and it is important that 
even benign grow^ths he prevented from 
increasing to great size, or death will be 
the probable outcome. Onlv 10 1 per 
cent of the patients seen clinically were 
inoperable Radiotherapy combined witli 
surgery or used alone is valuable except 
m the lipomas and fibromas The method 
(T ap])roach has been both retroperi- 
toneal and transpen toneal The opera- 
tive risk IS more closely allied to the his- 
tology of the tumor than its size The 
mortality rate was 0 for benign tumors, 
18 2 })er cent for nn^xomas, 22 per cent 
for neuromas, 28 1 per cent for sarcomas, 
and 36 7 per cent for teratomas The 
author adds 3 new' cases, the first an 
embryonic tumor of mesodermal origin, 
the second a myxoliposarcoma. and the 
third a retroperitoneal cyst that the 
aiithm- does not consider mesenteric in 
origin. 
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HERNIA 

By Frederick A. Ftske, M L). 


INGUINAL HERNIA 

Anatomy— An anatomical study of 
the lower anterior abdominal wall was 
made by M. Chenier '' The investiga- 
tion had t(j do with tlu* divisions of the 
abdominal wall; the average jiattern , 
the variations from tlu^ avt^ragc pattern, 
and the effect of the vanations on Iht* 
])otentiality for hernni lie toneludes 
that’ (!) Com])lele failure of the ah- 
ilommal wall m Us resistance to mtr<i- 
abdommal pressiiie and hernia fornmtion 
IS improbable, if not iinjiossible, when 
an average pattern is jiresent (2) Her- 
nia formation may occur as a structural 
and functional failure of the entire al)- 
doininal wall or of any part or division 
due to: (a) Deficiency in the muscula- 
ture of the component parts of the 
abdominal wall, the result of extreme 
degeneration or transformation into fas- 
ciae or aponeurosis, which have little 
ability to resist pressure, (b) Variations 
in the c(3mponent parts of the abdominal 


wall of such degree that complete val- 
vular closure even with maximum con- 
traction is nn])ossil)le (c) The occur- 
rence of smuilttineoiis variations in 2 or 
moic compoiKMits of the w^all (c/) De- 
lav ed or noipco-ordmated action of the 
components of the abdominal wall, re- 
sulting in a failure' of compensation and 
a (UTicient valvular mechanism 

\fter studying the length of the in- 
guinal ligaments, the de])th and width 
of the i)elvis in S7 men suffering with 
inguinal hernia of \anous types, E 
Rebustello^' concluded that malformation 
of the pelvis jiredisposes to the develop- 
ment of hernia lie found that the in- 
guinal ligaments of those with hernia 
were longer than tlie control group of 
normal mdividuals tlie same age (14 cm 
or more and 10.5 cm, respectively). 
Harris and White found that a hernia 
occurring in a person whose inguinal 
ligament was IS cm. or less was always 
the indirect type, while an inguinal liga- 
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ment over 15 cm. is always associated 
with a direct type of inguinal hernia. 

Etiology — The etiologic factors as 
classified by H. E Stein^ are 

1. Anatomic: 

A Patent processus vaginalis. 

B General or local tissue weaknesses , e g , 
chronic disease, split aponeurosis, weak trans- 
versalis fascia 

C Disproportion between the abdominal ca- 
pacity and contents; c g , large tumors or 
ascites 

D Long or low attached mesentery. 

E. Large internal ring. 

2 Mechanical : 

Increased intra-abdominal pressure from 
within or without. 

3 Physiologic : 

Inadequate trapdoor action of the internal 
oblique muscle. 

T ypes — Interstitial — An interstitial 
hernia is one in which the sac lies between 
the transversalis fascia and transversalis 
muscle and the aponeurosis of the ex- 
ternal oblique It is frequently, but not 
always, associated with a bilocular sac. 
A. O Wilensky and J D. Gordon^ 
reiiort the case of a woman, 62, who 
at operation was found to have a single 
sac 3 inches long lying between the ex- 
ternal oblique aponeurosis It was re- 
sected Cure billowed repair The impor- 
tance of this type hernia lies in the 
jiossibility of overlooking this portion of 
the sac when ojieratiiig to cure an in- 
guinal hernia, thus jjredisposing to im- 
mediate recurrence by failure to remove 
a preformed sac This tvpe hernia fre- 
quently becomes incarcerated or strangu- 
lated. 

Congenital— The anatomy and var- 
ious methods of handling the lower por- 
tion of the sac of a congenital inguinal 
hernia is discussed by Stanley J Seeger •' 
He directs attention to the possibility of 
replacing the testicle within the scrotum 
but outside of the cremaster muscle and 
fascia — a condition which leads to dis- 
comfort and malposition of the testicle 


Inversion of the scrotum on the index 
finger will serve as a guide to the proper 
channel, thus insuring proper replace- 
ment of the testicle. 

Direct — Attention is directed to a 
type of direct hernia which occurs 
through a small circular tendinous open- 
ing in the posterior wall of the inguinal 
canal, and has a distinct sac.® This dif- 
fers from the usual direct hernia, which 
has a diffuse bulge with a large opening 
in the transversalis fascia and is not 
liable to strangulation. He reports 3 
cases of this type, 1 found at primary 
operation for a supposed indirect in- 
guinal hernia, 1 in which strangulation 
of the Richter’s type had occurred, and 
1 in a recurrent right inguinal hernia 
In 2 of the cases the bladder wall formed 
a part of the sac. These cases were 
found in a group of 80 hernias The 
important factors brought out by these 
cases are That strangulation is more 
likely in this type hernia, that recur- 
rences may result from overlooking a 
hernia of this type, and that care should 
be exercised in liberation of the medial 
aspect of these sacs. 

Traumatic Hernia — An inguinal her- 
nia due to direct trauma is rare, and 
usually due to laceration of the protect- 
ing tissues Hernia from indirect trauma 
resulting m increased intra-abdominal 
pressure and protrusion into a preformed 
but closed sac is relatively common The 
case re])orted by G L IMcWhorter' il- 
lustrates an inguinal hernia resulting 
from direct trauma A male, 22, devel- 
oped a left inguinal mass immediately 
after being struck by the handlebar of 
his motorcycle At examination in- 
duration and subcutaneous ecchymosis 
were present over an inguinal swelling 
which transmitted an impulse on cough- 
ing. Operation revealed a complete tear 
of the external oblique, internal oblique. 
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transversalis and deep fascia Indura- 
tion of muscle fibers was noted Repair 
was made by the Bassini Method. 

Treatment — Operative — According 
to R L. Ramos and C. C Burton,^ uni- 
locular indirect hernias are common in 
children and very young adults, but rare 
in males above 30 years of age The 
majority of their cases had a definite 
direct sac or locule, making it the bi- 
locular combined direct and indirect 


a domelike relaxation of the transversalis ** 
fascia which is closed by a purse-string 
suture as suggested by Andrews and 
Bissell ; uniting the transversalis fascia 
to the inguinal ligament^ suturing the 
lower or outer leaf of the external 
oblique aponeurosis to the transversalis 
fascia, and finally suturing the medial 
leaf of the external oblique aponeurosis 
to the lower or outer leaf The cord is^ 
transjDlanted Fine black silk is the su- 



petttoficaf sac 


I Uritiaty bhdUcr appearing J 

1 — Dissection has pi esscd Ml diiect sacs oi locnles h.ue been dissected tree Notice 
the tan-hke ariangtment ot peiitoneiini tind bkiddei \\<dl at tins stajL^e (Kamos ,ind Burton Surg , 
( A nec & Obst ) 


ly])e Then stress tlie imjiortance of 
bidigital examination of tlie anterior *ind 
|)ostenor surfac(‘s of tlie iikKuinal canal 
in recogni/ing tins anoin<il\ It is felt 
that mail}' recurrences are due to ovei- 
looking these accessor} locules tit the 
time of oiieration Hie importaiue of 
suturing like structures in contact with- 
out tension is em])htisi/ed Hie unsound 
])hysioIog} of approximating unlike his- 
tological struclures is criticized In tlie 
technic whicli the} descrilie eni])hasis 
must be placed ui)on com])lete dissection 
of the direct element b\ following dowm 
the indirect sac, then closure of the sac 
w'lthout transfixion, rebuilding the in- 
ternal ring by uniting the muscle fibers 
of the transversalis and oblique muscles 
to each other under the cord, this forms 


ture nuiterial used Tins jirocedure is 
possilile in all t} pes of inguinal hernia, 
including recurrent types 

K Pilcher'* <id\ises tlie use of the 
jilantaris tendon for repair of inguinal 
hernia The advantages clainK‘d for this 
method <ire Hie structure used as a 
graft is removed with veiw little trauma, 
and its removal causes no disability 
Ikung tendinous, the graft is ])robabI} 
less easily absorlied than fascia The 
graft IS inserted with minimal trauma 
to the structures between wdiicli it acts 
as a bridge ft is fixed w'lthout tension 
with unabsorbable sutures , this excites 
fibrosis which persists even if the graft 
IS absorbed Lateral stretching of the 
graft makes ai^proximation of adjacent 
strands possible without tension 
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The plantaris tendon is removed 
through a 1-inch incision over the medial 
aspect o£ the Achilles tendon a little 
above its lower end, then with a modi- 
fied Mayo vein enucleator it is liberated 
to the upper end A second incision is 
then made over the medial edge of the 
tibia, through which the upper end is 
divided. 

After the usual exposure, treatment 
of the sac, and reinforcement of the 


rowing the internal ring with mattress 
sutures placed above the cord, exposure 
and incision of the internal oblique apo- 
neurosis at and parallel to its line of 
fusion with the external oblique to a 
point well above the internal ring, su- 
turing the reflected internal oblique to 
Poupart’s ligament with 3 chromic cat- 
gut sutures and a fascial strip taken 
from the medial leaflet of the external 
oblique aponeurosis, and union of the 



2— -I'lrst stage of lepaii Fascia tiansversalis has been attached to Poupait’s ligament 
the fust sutuie next to the cord which is muscular This is the first fascial floor mentioned 
in ojieuition Internal o])h<iue muscle is retiacted (Ramos and Burton Surg , Gjnec & Obst ) 


trapstersalbs fascia in tlic direct henna, 
the ^raft is sutured alternateh to the 
iib^uinal ligament, and the conjoined 
tendon or one of Us coni])onents with silk 
sutures dliere is no tension on tlie 
,^raft No attempt is made to join the 
conjoined tendon and tlie nbt>uinal Ip^a- 
ment \fter the j>raft has thus been 
placed m a /ij^za^ fasliion the adjacent 
strands are sutured to each other, the 
lateral stretch allows this In this man- 
ner a grid of strips is converted into 
the equivalent of a continuous fascial 
sheath 

The essential features in an operation 
which H E Steim^ describes are Nar- 


edges of the external oblique usually 
under tlie cord In the direct type of 
inguinal hernia, he makes a longitudinal 
incision through the transversalis fascia, 
and sutures its free edge with the edge 
of the internal ol)h(iue to Poiipart's liga- 
ment Tile same procedure is used for 
recurrent hernias ( )f 107 cases followed 
there were no recurrences m 62 indirect 
and 6 indirect-direct hennas, 3 recur- 
I'ences m 26 direct hernias, and 1 re- 
currence in 13 secondary repairs There 
w^'as 1 death due to gangrene of the 
urinary bladder 

E H Carnes^ descrilies the technic 
of an operation for repair of direct m- 
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guinal hernia. The essential elements 
are closure of the transversalis fascia, 
transplantation of a fascial flap from the 
anterior rectus sheath, under the exter- 
nal oblique aponeurosis to the inguinal 
ligament by sutures of fascia lata, closure 
of the leaflets of external oblique apo- 
neurosis over this with 2 layers of su- 
tures by means of fascial sutures. In 
100 cases the author had no infections 


of woven fascia lata are used to bridge 
the defect 

A method of repair of inguinal her- 
nia which employs the fascial strips of 
external oblique aponeurosis as described 
by McArthur and the Halsted t 3 ?pe of 
repair was described by L. Sacks. Stress 
is placed upon crossing the transplants 
over the cord and mutually transfixing 
them, then these are continued upward 


fascia 

transvers". 

Coz'd 


Upper leaf of 
aponeurosis 
fxt&rnaf oblique 



Internal 

oblique 

muscle 


Loner leaf 
of aponeurosis 
ixterna! obhque 


Muscu far 
inicrnal nng 


Fig ^ — Stcfind st*igc t)t tlu‘ icpaii. Tlu Idwci <ip(uu iii otic Hap has been tacked on the fascia 
transveisalis 'Fhis is the* settnid t<isci,d (looi The imi'^cle still letiattcd (Ramos ,ind Burton 
Surg , C>>nec ik. CB)st ) 


of the wound, and while no lecuirence 
has otxurred he felt it was too early to 
draw conclusions 

\n operation hn* repair of direct her- 
nia, descnljed by J D. Bustard, trans- 
plants a flap of pcctineus muscle and 
fascia upward over the transversalis 
fascia to the aponeurosis of the internal 
oblique and conjoined tendon. A second 
line of defense is made by suturing the 
internal oblique aponeurosis and con- 
joined tendon behind the cord to Pou- 
part’s ligament, with a pedicle strip of 
external aponeurosis If undue tension 
has been caused by this union, strips 


cipjiroximating the inguinal ligament to 
the conjoined tendon and internal oblique 
Phe lateral leaflet of the external oblique 
IS sutured to the internal oblujue, and 
the medial leaflet to the lateral leaflet 
of the external oblujue ajioneurosis. 

Studying the use of alloy steel wire 
sutures, wdiich have been poi^ularized by 
Babcock, L. R Kaufman, \V John- 
son, and A Lesser^- report the findings 
in a senes of 56 consecutive hernia op- 
erations In Group I, 25 cases, catgut, 
chromicized and plain was used through- 
out for buried sutures; m Group II, 18 
cases, alloy steel wire sutures were used 
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for repair of anatomical defects but cat- 
gut was used for closure of the perito- 
neum; in Group III, 10 cases, alloy 
steel wire sutures were used for all su- 
tures and ligatures, and in Group IV, 3 
cases, black silk was used throughout. 
Analysis of these cases showed an inci- 
dence of infection of the wound in Group 
I of 24 per cent, Group II of 11 per 
cent. Group III none. Group IV 66% 


necessary to consider the report of Bur- 
dick and Coley, who had 47 failures 
(81.03 per cent), 11 possible cures 
(18.96 per cent) and 2 probable cures 
(3.44 per cent) in 56 cases followed 
from a group of 66 cases, and the fatal 
cases due to perforation of the bowel 
reported by Berne. 

Certain essentials in the technic of 
injection therapy are emphasized by 


Upper leaf of aponeurosis 
ejttcrna! obh'cfue 


kponeurohc 

mgutnat 

ring. 


' Lower hof of aponeurosis 

externa! oPIique j 

l.'ig 4 — Last stage of the operation The oblique muscle has been allowed to fall in normal 
place The uppei aponeurotic leaf has been attached to the lower aponeurotic leaf, creating a third 
tascial la>ei of the newly reconstructed floor The cord finally is placed extra-aponeurotically 
(Kamos and Burton Surg , Gynec & Obst.) 

per cent Seroina was noted as follows: 

Group 1,0, Group II, 5 (27 per cent) ; 

Group III, 0; Group IV, 1 (33 per 
cent). The degree of wound induration 
at the time of discharge from the hos- 
pital was less m both groups where wire 
had been used; however at follow-up 
(2 to 10 months) later no difference 
was noted. There were not enough cases 
(o draw any conclusions as to recurrence 
rate 

Injection — As a review of this method 
of treatment Table 1, compiled by H 
I. Biegeleisen and I. J Tartakow,^^ 
gives a good outlook on the status of the 
subject. To complete the picture it is 


Biegeleisen and Tartakow. Careful study 
and visualization of the inguinal anat- 
omy and type of hernia are important 
They consider the variation m location 
of the injection in the direct and indirect 
type of hernia. The importance of keep- 
ing the needle pointed toward the pubic 
spine IS re-emphasized and the site of 
deposit at each injection illustrated ac- 
cording to a definite routine As most 
others they advise primary obliteration 
around the internal ring and reinforce- 
ment of Hesselboch’s triangle m both 
types of hernia. The importance of 
proper truss pressure continuously and 
the various types of truss are considered 
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TABLE 1 


Date 

Author 

No ot 
C'ases 

S(4iitionvS ILscd 

Method and RcvSiilU 

18„5 

Velpeau 

3 

Iodine 

P lushed hernial sac through incision in scrotum, 
all 3 cases cured 

1836 

Pancoast 

13 in 

8 >rs 

L ugol’s solution Tr 
canthandes 

Tsed syringe and cannula, all cured 

8 to 

^a.vnne 


Essential oils Tr 

caiithandcvs 

wSrecial patented instrument, claimed 75 per 
cent cures 

I8tl 

H "at(ai 


Secret at first lu- 

tion quercuvs alt us 

Special syringe and needle, distavorot American 
cc lieges due to secrecy ot method, claimed too 
much (100 per cent cures (^) ), only 1 injec- 
tion given, patient put to bed and bandage 
anplied 

1877 I 

Schualbe 


70 per cent alcohol 

1 Da ly injections tor about 2 weeks, patient kept 
m bed 

t 

88 

Warren 

l 

OimrciKs ch us 

Disciple ot Heaton, only 1 massive dose given 
and patient confined to bed, first to describe 
rationale ot seroi lastic tissue repair, recom- 
iiic nded painting inguinal rings and canal with 
soluti n during surgical operation (80 to 85 
per cent cures) 

1892 

IV ar \ 



Discuss ‘d injection treatment in monograph on 
hernia 

'89 * 

V anl \ 



Einphas zed iirojicr selection (it cavses 

9 ,0 

Pira Mestrt 

* S.OOl) 

( 20 \ r> ) 

P na MestP' 

C 1* i ns inguinal close 1 in 10 to 15 days (98 per 
c( nt c ures) 

1900 

to 

10 22 

Ma er 

2 LOCO 
' ^0 \ rs ) 

y\ ' sMp 1 Ikuv 1 and 
all hoi 

Elis to make trcatme.it ambulant, 98 pei cent 
cures, 2 per cent cured ‘'U])‘«equendy , small 
('ose^, patient wore truss during treatment 

1004 

\\ 11 inian 

'■4 

Mcohol^^) 

92 p* 1 cent c uie 

1007 

I aniu'lom^iu 

1 

1 0 ’ 'U c nt /iiu c hlo- 
iide 

\ci\ (‘iithiisiastu about its use in hernia injec- 
iioii noting its c4t<‘ct on stimulating 

gioulli ot fihious tissiu‘ in tuberculous dc- 
p()>>lts 

1028 

sti'flen 

2 77 S 
' i0 c rs ) 


( )iu‘ injt tion u.(‘kl\ hi 1 \ear, no deaths in 
SO \(ais ol trcMtinmU (91 2 j ct cent cures) 

02 > 

Wnss 

R. \i u 
ol 4032 

Mco'iol 

S084 tollow -ups, 91 j)fi tent tines, no vital 
damage, 4 ptT cent t omplu ations (abscess, 
oic bills, h\(lrotc‘k*, atiophv ol testis) 

1929 

Hdll 


Pina M( stre 

[ 

llistologu woik on animals (peritoneal injec- 
tions), loi Illation ot adhesions and a connec- 
livn‘ tissiu* hairuT, thus ehectiveh blocking 
and olihtcrating the* canal, 1 taihire 

1930 

( loldhahn 


NUohol 

Reported U'sults ol unskilled injections in cas s 
ol strangulated irreducible hcTnias, resulting 
in vsepsis. lecal fistulas, and de^aths 

19^0 

Jameson and 
(Viritcda 

64 

Pina Mestn* 

12 to IS claih injections, claim it is the method 
ot clioice in cast's ot revurremt hernia 

10^1 

\V)he 

22 

Pina Mi'stre 

Described seroplastic exudation and lormation 
ot adhesions in inguinal canal, injected into 
peritoneum ot animals and produced plastic 
peritonitis, claimed vas not injured it cord 
mjec ted 

19^2 I 

1 

La Rochelle 

1 

Pina Mestre 

1 

i 

Injections should supplement operative treat- 
ment, help iirocluce internal tissue pad or truss 
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TABLE 1 — Continued 


rate 

Author 

No ot 
Cases 

Solutions Used 

Method and Results 

,933 

i\ cK nrey 


Phenol, alcohol, oil of 
thuja 

Production of fibroblasts (without necrosis) in 
adjoining muscle tissue 

1)34 

i ars^ii 

137 

Phenol, alcohol, and 
thuja solution 

8 injections, injection treatment suitable m 90 
per cent of cases seen (93.5 per cent cures); 
no serious complication 

1 34 

Gra\ 

20 

Mayer’s solution 

75 per cent cure 

1934 

Brail ud 

406 

Tannic lucion 

4 per cent recurrences with 3 final failures, ani- 
mal injections, marked fibroblast prolifera- 
tion, no polymorphonuclears, giant cells, or 
necrosis 

1934 

Rice 

610 

1 henol, alcchi 1, ard 
oil of thuja, sodium 
rsylliate 

2 failures, no severe complications, histologic 
work on biopsy specimens from injected cases 
at operation shows dense adult fibrous tissue 
present by the forty-second day after injection 

193h 

wl r 

700 

(5 yrs ' 

Tauni^ and gallic 
ac ids 

98 per cent cure, no serious complications, ad- 
vised initial overbuilding of tissue to allow 
for absorption 

1V3S 

Fanais 



Believes certain percentage of reducible hernia 
curable by injection 

1 35 

(J lull in 

242 


210 indirect, 4 direct, 23 recurrent, 5 umbilical, 
work and investigation on cadaver 

1 ) 3 ^ 

^ r Usch nar 

140 

1 

Points out infections close hernial sac same as 
nature closes processus vaginalis 

<'3 ) 

McM llan 

400 

' huja s lution, tan- 
acid 

8 per cent recurrences, no serious comphcatioi s 

19U) 

Z 11 an and 

I arkovNvs’ 1 

1 

Tr ot thuja 

Report necrosis ot cord structures with swelling 
ot vas after 1 injection 

1936 

( urdrtl 

174 

Tan uc at id, phenol, 
ai (1 alcolicl thuja 
s lutio > v^ylnasol, 
Pina M O'. ire 

Senes included 19 postoperative recurrences, 
also injected postoperative repairs with 
threatened w'eakening, claims recurrences in 
injected causes due to undertreatment 

1936 

(rordon and 
< lordon 

S 


Contraindication ot injection treatment in slid- 
ing hernia, present in 1 2-1 5 per cent ot cases 
seen, injections, however, do not intertere 
wuth operative procedure or result 

1917 

C'rohn 


Ph' n 1, akohol, and 
oil ot tliira 

Confirmed Rice’s histologic work, no strous 
complications 

1917 

Rcm 

1 



Reviewed 75 cases injected tor unilateral in- 
guinal hernia and tound onl> 1 ease ot d( lav 
m libido, tollow'cd 26 cases injected t( r i i 
lateral inguinal hernia tor S \ ears and tound 
normal siiermatic e'ount, no sterility 


( Bic^tleiscn *iiul Tartakou Singer> ) 


Resilient, oval jiad.s thickened at the 
upper end for indirect hernia and at the 
lower end for direct hernia are advised 
They have used the method in 200 cases 
but do not give figures as to ])erinanency 
of cure. The complications have been 
of a minor character, consisting of mtra- 
pentoneal injection, hydrocele of the tes- 


ticle (5 cases), slight swelling (,f lym])h 
nodes and cord 

W. M. McMillan divided liis rases into 
those 50 years or over, of these 133 
hernias in 108 patients were treated, 76 
indirect inguinal with 13 recurrences, 
40 direct inguinal with 8 recurrences, 1 1 
recurrent inguinal after surgical repair 
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with 2 recurrences, 2 incisional with 1 
recurrence, 4 umbilical with 2 recur- 
rences, giving a combined recurrence 
rate of 20 per cent in all cases over SO 
years of age. Of 124 hernias treated in 
94 patients under 50 years of age, 71 
were indirect inguinal with 9 recur- 
rences, 33 direct inguinal with 8 recur- 
rences, 12 recurrent inguinal after surgi- 
cal repair with 2 recurrences, 2 femoral 
with 1 recurrence, giving a combined 
recurrence rate of 16 per cent in all 
cases under 50 years of age. The average 
length of tune since the last treatment 
was 2 years. There was no mortality. 
The complications were not .serious : 
Swelling and pain of the cord not more 
than 1 day’s duration , 5 ca.ses were in- 
capacitated from 1 to 12 hours, 3 liad 
symptoms of peritoneal shock. This re- 
currence rate indicated that cases should 
be more carefully selected He is ad- 
vising surgery in all cases of large her- 
nia and cases with thin muscle and 
fascia 

Postoperative Complications- In 
2000 cases of .simple indirect or diiect 
inguinal hernia studied by F. lleekman 
and J. E Sullivan,^ ^ there were 150S 
operations fur single and 492 for bilat- 
eral hernias (2402 actual operations) 

In 321 cases ( 16 per cent) puslojieratu e 
complications were noted (Talile 2), 
with 5 deaths (0 25 per cent). .Ml tlie 
deaths were in cases of single henna m 
men, 2 were due to pneumonia, and 3 
to pulmonary emboli Almost Iwnce as 
many complications occurred in patients 
operated upon for bilateral hernia (23 I 
per cent) as for single (13 7 per cent) 
There was a well marked increase in the 
complications from the third decade of 
life onward, which was also greater m 
the bilateral cases. Analysis of the wound 
infections was lowest where silk was 
used (2 7 per cent by cases, 2 3 per cent 
by wounds); catgut (4 9 per cent by 


TABLE 2 
Complications 



Cases 

Per cent 

Wound hematomas 

17 

0 8 

Wound infection 

99 

4 9 

Respiratory lesions 

171 

85 

Thrombophlebitis 

Marked postoperative disten- 

6 

0.3 

tion . 

6 

0.3 

Persistent headache (follow- 


ing spinal anesthesia ) 

4 

0.2 

Iodine dermatitis . . 

2 

0 1 

Cystitis 

Severe hiccoughmg(local anes- 

2 

0 1 

thesia). . 

Gastric dilatation (Spinal 

1 

0.05 

anesthesia) 

Postoperative psychosis (gen- 

' 1 

0.05 

eral anesthesia) 

1 

0 05 

Jaundice (spinal anesthesia) 

1 

0 05 

Bacillar} dysentt*r} 

4 

0.2 

Measles 

1 

0 05 

Scarlet lever 

1 

0 05 

M umps 

1 

0 05 

Otitib media 

1 

0 05 

Unexplamt^d thairhea 

1 

0.05 

Toxic ei ythtuiHi 

1 

0 05 


321 

16 00 


(Bffkin.iii .nul Siillu.m Suik, (ijnec & Obst ) 


tMscs, 3 9 per cent In wounds) ; kanga- 
1 oo tendon or o.x lascia (6 8 per cent 
1)\ c.iscs, .s () per cent by wounds), and 
highest with autogenous fascia (13.8 per 
cent b_\ c.ises, 9 8 jier cent by wounds). 
( )| 1/1 (8() per cent) cases of respira- 
tory eomjihc.itions, 71 (3 5 per cent) 
weie serious, 46 cases of atelectasis (2 3 
pel cent), 13 cases of pneumonia (0 7 
pel (.eiit) , and 12 cases of pulmonary 
embohis ( 0 6 jier cent ) . The respiratory 
complications were higher in the bilateral 
cases (12() jier cent) than m the single 
cases (6 7 per cent) The cases of ate- 
lectasis appeared m all decacle.s of life, 
the rate was lowest during the first 2 
(0 4 and 12 per cent respectively) and 
remained the same (2.7 per cent) in the 
succeeding ones. J’neumonia was more 
common in the aged. There was not a 
single case of pulmonary embolus in 394 
patients under 20 years of age, an inci- 
dence of 0.3 per cent occurred between 
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the third and fourth decades, which in- 
creased to 1 3 per cent during the fifth, 
then fell to 0.8 per cent in the sixth, and 
finally reached a high of 3 4 per cent in 
persons over 59 years of age. There 
were 3 deaths in this group and 1 of 
these was in his fifth decade, and the 
other 2 were over 60 years of age. The 
length of time used in performing the 
operation played an important part in 
complications. The wound infections 
rose rapidly from 0 5 per cent for a 
30-minute period to 25 per cent when 
the operation took longer than 1% hours. 
It was evident that the mild and serious 
respiratory complications were more fre- 
quent in longer operations. The inci- 
dence of w^ound complications was low- 
est with local anesthesia, next with gen- 
eral anesthesia, and highest with spinal. 
The type of anesthesia did not seem to 
affect the less serious respiratory infec- 
tions, but it did affect the morbidity of 
the serious pulmonary complications : 
Atelectasis was twice as common when 
local and spinal were used, pneumonia 
was more than twice as common follow- 
ing the use of general anesthesia; em- 
bolus appeared as a complication one- 
third as often after spinal as it did after 
either general or local Thrombophle- 
bitis was a complication in 6 cases and 
Its frequency did not seem to be affected 
by the type of anesthesia or the suture 
material. 

Recurring peritonitis following oper- 
ative reduction of a strangulated inguinal 
henna is a complication which has been 
well emphasized by the case reported 
by R H Meade The patient was 
first operated upon for a strangulated 
henna which was reduced and returned 
to the abdomen; during the next 15 
months he had recurrent attacks of peri- 
tonitis for winch 3 operations were done, 
finally a segment of ileum was resected 
at the fifth operation with apparent re- 


lief of symptoms. The original hernia 
recurred and was repaired at a sixth 
operation. This case shows that primary 
resection may be the wisest procedure if 
there is doubt as to the viability of the 
bowel. It was thought that organisms 
spread through the distended walls of 
the diseased loop when tension became 
great enough. 


FEMORAL HERNIA 

During a 20-year period, 4530 oper- 
ations for inguinal hernia and 90 opera- 
tions for femoral hernia, or a ratio of 
50 to 1, were reported. In the 90 cases, 
54, or 60 per cent, were males, and 36, 
or 40 per cent, were females. This dis- 
crepancy IS probably due to the indus- 
trial type of patients treated by them. 
The greatest number of patients, 76.7 
per cent were between the ages of 30 and 
60. Only 9 had worn a truss. A history 
of trauma in connection with the appear- 
ance of the hernia was obtained m 22 
cases, 24.4 per cent Obesity did not 
appear to be a factor in the production 
of femoral hernia Due to the small 
number of cases, 36, of whom 14 had 
no pregnancies, the relationship of child- 
bearing to the incidence of femoral her- 
nia was inconclusive In 21 cases, an 
operation for inguinal hernia had been 
performed This observation directs at- 
tention to the advisability of careful ex- 
amination of the femoral region during 
inguinal hernia operations Operation 
was done wnthin 1 year of the ap]:)ear- 
ance of the lierma in 57 8 per cent, only 
1 1 1 per cent had the hernia 5 years 
or longer The right side was involved 
more commonly than the left side, m a 
ratio of 70 to 30 

Incarceration occurred in 21 cases, 
and 8 (36.4 per cent) of these showed 
interference with the blood supply of 
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the intestine. Resection of the bowel 
was necessai'y in 3 patients with 2 
deaths. One other death due to shock 
occurred, giving mortality of 15.2 per 
cent for incarcerated and strangulated 
femoral hernias. 

The femoral approach was used to 
repair 54 cases with 9.7 per cent recur- 


peritoneal wall, and closure with a purse- 
string suture of black silk. In cases 
where adhesions or edema prevent lib- 
eration of the sac from above, it is sug- 
gested that the skin flap be retracted 
below Poupart’s ligament, and the sac 
liberated below before inverting it above. 
The transversalis fascia is then divided 



Pijji s — \ pin St -stnn}4 sutinu c»f silk is closinjj; the pei itoneuni to the neck of tlie 

tenioi <il Ik 1 null sue I'helattci wtllht iuta\\.i> withtlu unnaininK i pei itoneiiin (M( (Jlnie 

aii<l Inilhs \ini Sui ) 


leiKc, 27 cases were repaired via the iii- 
^uinai route witli 7 4 per cent recur- 
leiKe, and cases were repaired by 
combining the femoral and inguinal ap- 
jiruaeh with no recurrence. Although 
the inguinal approach is a more difficult 
procedure, the authors feel that it is pref- 
erable m all except the small femoral 
hernias d'hey suggest opening the in- 
guinal canal m the usual method, isola- 
tion and opening the peritoneum at the 
region of the internal ring, inversion of 
the femoral sac by tractions on the medial 


in llesselboch’.s triangle, e.xposing the 
superior opening of the femoral canal 
which is closed. It is necessary to care- 
fully repair the opening in the trans- 
versalis fascia. 

An unusual case of gangrenous ap- 
pendicitis occurring in a male with a 
right femora] hernia was reported Wat- 
son up to 1923 collected from the litera- 
ture 181 cases of an appendix in a 
femoral hernial sac. McClure and Falhs 
were able to find 11 additional cases in 
American and British literature, bringing 
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the total, including their case, to 193 
cases; of these, only 6 were in males. 

In this series, the complications were 
phlebitis, 2; pulmonary, 1; and wound 
infection, 1. An operative mortality was 
recorded in 4 cases, 4.4 per cent. 

Perforation or rupture of normal in- 
testine, transiently incarcerated, may re- 
sult from force applied directly to the 
hernia and from contusion of vigorous 
attempts at reduction. The case reported 
by S. Mufson^'^ illustrated this point. 
A male, 57 years of age, who had a 
right femoral hernia 15 years, had sud- 
den pain at the hernial site after it came 
out while lifting. He had considerable 
difficulty reducing it, and when it was 
reduced he felt something tear inside. 
This was followed by severe pain in 
lower left abdomen with nausea. At 
laparotomy 7 hours later, gangrene of 
the mesentery and ileum and a perfora- 
tion of the ileum were found. Bowel re- 
section with side-to-side anastomosis was 
done. No attempt to repair the femoral 
liernia was made. Recovery followed. 


VENTRAL HERNIA 

In 1934 Wangensteen described the 
use of pedicle flaps of iliotibial fascia for 
tlie repair of difficult ventral hernias. 
P Manjos and B L. Coley^® report a 
case of acquired interfascial bursa as a 
complication of this type repair. The 
[latient, age 43 years, had a lower mid- 
line ventral hernia 3 years after a lapa- 
rotomy, which recurred 3 months after 
an operation to repair it 7 years after the 
onset At operation in 1937, 1 year after 
the recurrence, the defect was closed, 
and a flap of iliotibial fascia attached at 
the proximal end was passed, subcu- 
taneously upward, covering the closed 
defect Interrupted silk sutures were 
used Due to increasing pain, tenderness 


and swelling over the incision she was 
reoperated on 5 months later. An intact, 
tense, bulging fascial transplant was in- 
cised, liberating 25 cc. of straw-colored, 
clear, viscid fluid. The underlying rec- 
tus sheath was intact. In order to pre- 
vent the occurrence of this condition 
particular care should be taken to oblit- 
erate the dead space between the fascial 
transplant and the rectus sheaths. 

Traumatic — ^Accordingto W. Ehalt,^® 
pure traumatic ruptures are extremely 
rare and always occur by direct trauma 
with all the symptoms, as swelling, hema- 
toma, tenderness, and sometimes skin 
abrasions. Finding torn muscle at oper- 
ation is also important. He reports the 
case of a man who was struck by a 
wagon tongue. A tumor the size of 2 
men’s fists at the level of the umbilicus 
at the outer border of the rectus imme- 
diately appeared. There were associated 
skin exconations and ecchymosis. After 
allowing the acute tissue damage to sub- 
side, a successful repair of the hernia 
was made 


VAGINAL HERNIA 

\^aginal hernia is a herniation of the 
peritoneum pushing downward through 
the pelvic floor into the vaginal vault, or 
along the wall between the vagina and 
rectum or bladder, sometimes extending 
all the way to the perineum. It is a sub- 
variety of pelvic hernia, which includes 
all hernias through the pelvic floor Hall 
reports a case in which microscopic ex- 
amination of the involved tissues was 
made. It was indicated that aneurismal 
relaxation of degenerated tear tissue oc- 
curred as a result of obliterative endar- 
teritis. The posterior types which occur 
m the bottom of the cul-de-sac, the inter- 
nal ring being formed by the uterosacral 
ligaments and anterior rectal wall, or by 
separated fibers of the pelvic fascia, leva- 
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tor ani muscles and cervix, are most com- 
mon. Less frequently it occurs anterior 
to the cervix. Congenital maldevelop- 
ment, defects, and variations in the pel- 
vic floor are predisposing factors, and 
trauma at birth is the chief contributing 
cause. 

The treatment is surgical, with abdom- 
inal perineal, or a combined approach, 
the second being preferable. The vaginal 
mucosa is incised longitudinally over the 
mass, the sac carefully dissected out, li- 
gated and sutured behind the cervix. 
The pelvic floor is then closed by cross 
or purse-string sutures, after which the 
perineovaginal defects are corrected, ex- 
cess vaginal tissue is trimmed off and 
the operative wound closed.^^ 


LEVATOR HERNIA 

According to F C. Yeomans,-^ a 
levator hernia is one which extends 
through a rent in the levator ani muscle, 
it may be divided into a rare congenital 
type or a more usual acquired form and 
each grouj) is subdivided into the peri- 
neal and pudendal form The pudendal 
form may be anterior to the broad liga- 
ment (direct) or combined (indirect 
anterior ) 

The jienneal hernia presents in the 
ischiorectal fossa posterior to the trans- 
verus perinei muscles The boundaries of 
the internal ring are the broad ligament 
anteriorly, the uterosacral ligaments and 
rectum mesially in an imaginary line 
between tlie 2 sides of this angle The 
sac IS completely lined with peritoneum 
The hernia then perforates the recto- 
vesical and ischiorectal fascia descend- 
ing into the ischiorectal fossa. 

The anterior pudendal hernia is bounded 
at the internal ring by the uterus and 
bladder Mesially, the round ligament 
externally and the transversus perinei 


muscle and vagina below. The sac is 
incomplete, as the bladder, which forms 
the contents of the sac, has only a par- 
tial covering of peritonei After perfo- 
rating the rectovesical fascia, the poste- 
rior variety may pass downward and 
forward beneath the broad ligament be- 
fore perforating the levator. The com- 
bined (indirect) variety is thus formed 
and it contains both bowel and bladder. 
The perineal and comlnned pudendal 
are always the sliding type of hernia. 

The treatment of these hernias is high 
ligation of the sac and closure of the 
internal ring. The perineal hernia usu- 
ally presents no insurmountable difificul- 
ties of operative technic. If, as generally 
occurs, intimate adhesions to adjacent 
structures or to the perineal skin pre- 
vent excision of the sac, the internal 
ring may be closed by suture, or the sac 
may be obliterated l)y purse-string suture. 


INTRA-ABDOMINAL HERNIA 

Left Retromesocolic Hernia — Left 
retromesocolic liernia is about 3 times 
more frecjueiit than the right. This type 
of henna was dcscnlied hv Treitz (1857) 
111 most (^f the cases, the hernial sac 
contained all the jejunum and most of 
the ileum fh Haljiert-- presented a 
necropsy case of left retromesocolic her- 
nia, containing only a portion of the 
jejunum He states, “This hernia, like 
the type whicli occurs on the right side, 
is to l)e interpreted as a malposition of 
the part of the small intestine involved, 
rather than as a herniation into a pre- 
formed peritoneal sac ” 

Hernia Through the Transverse 
Mesocolon and the Gastrocolic Omen- 
tum — Harold J Shelley-^ reports a 
case in which the entire small intestine 
from a posterior gastrojejunostomy and 
its component parts to within 4 inches 
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of the ileocecal valve were herniated 
through an opening in the transverse 
mesocolon, across the lesser peritoneal 
sac and through an opening in the gas- 
trocolic omentum. He was able to find 
only 2 similar cases reported in the lit- 


omentum was explained by (1) exces- 
sive distention of the lesser sac with 
intestinal loops and spontaneous rupture 
of the gastrocolic omentum, or (2) op- 
erative opening of the gastrocolic omen- 
tum. The importance of properly sutur- 



I'lg 6 — Below the transverse mesocolon, in the region of the duodenojejunal fossa, there 
IS a peritoneal pocket which contains the left mframesocolic portion of the duodenum and from 
which 90 cm of jejunum have been removed The anterior wall of the pocket containing the 
inferior mesenteric vein and the left colic arterj in their usual relation is a part of the descend- 
ing mesocolon, hence the name hernia fi troiiu'socolica Miiisiia. (Halpert Surgery) 


erature liy Moynihan. This case was 
successfully treated by reduction of the 
herniated bowel , removing the gastro- 
jejunostomy , closing the openings m the 
stomach, jejunum, transverse mesocolon, 
and the gastrocolic omentum ; and per- 
forming a Horsley pyloroplasty. The 
herniation of intestine across the lesser 
sac and through a hole m the gastrocolic 


mg the edges of the transverse meso- 
colon to the stomach or stoma is empha- 
sised In this case 


MEDIASTINAL HERNIA 

Mediastinal hernia is the protrusion of 
a portion of the contents of the pleural 
space of 1 heinithorax with evagination 
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of the mediastinal pleura throug-h the 
mediastinal partition into the contralat- 
eral hemithorax. It is not to be confused 
with deviation of the mediastinum which 
is common in thoracic disease. It is not 
uncommon during the administration of 
pneumothorax H. C. Maier^^ reports 7 
illustrative cases in detail, and presents 
typical roentgenogTams of the 3 types 
of mediastinal hernia selected from a 
group of 30 cases in which pneumotho- 
rax was not present. 

The structures of the mediastinum 
form an eflPective barrier between the 2 
pleural spaces except for 3 weak places 
where only loose connective tissue sepa- 
rates the parietal pleural One area lies 
directly behind the sternum, extends be- 
tween the first and third ribs, and, 
occasionally, to the diaphragm Another 
weak place is between the aorta and the 
esophagus, extending between the levels 
of the fifth and eleventh thoracic verte- 
brae This type is less frequent than 
the former, tends to he smaller; and 
practically always extends from right to 
left The third weak spot is between 
the esophagus and vertebrae, ext<‘nding 
between the third and fifth thoracic ver- 
te])rae It is rare at this site. 

The clinical sig*nificance of nu^diasti- 
n<il liernias hes in the fael that the\ may 
he confused with a pulmonary cavnt\ 
In empyemas which j)rotrndc‘ through 
the mediastinum, the appearance may 
simulate that of a mediastinal abscess 
or even a bilateral empyema Tn cases 
of pulmonary tuberculosis treated by 
thorac<)]')lasty, herniated normal lung 


might be interpreted as being inade- 
quately collapsed diseased lung on the 
thoracoplasty side. 
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ANESTHESIA 

By Henry S. Ruth, M.D. 


SUBDURAL INJECTION OF 
ALCOHOL FOR RELIEF OF 
INTRACTABLE PAIN 

The injection of alcohol into periph- 
eral nerves for the relief of intractable 
pain has been performed many times dur- 
ing the last 10 to IS years. The intra- 
dural injection of alcohol for pain was 
introduced into this country by Dogliotti 
in 1932. Since this time, this procedure 
has been found of definite value in vari- 
ous conditions where intractable pain is 
the prominent symptom. 

Rationale — It is a well known fact 
that a larger amount of a local anesthetic 
is required to produce motor anesthesia 
than it does for a sensory block. There 
is evidence to prove that alcohol injected 
intradurally acts much in the same man- 
ner. It is, therefore, possible with the 
correct amount of alcohol to produce a 
sensory block without motor paralysis. 
The reasons given for this are- (a) The 
sensory nerves are smaller in size ; and 
(b) they are less heavily myelinated than 
the motor nerves. The fact that the sen- 
sory roots are broader and less compact 
and thus expose a greater surface to the 
action of alcohol may also be a factor 

Indications — The procedure may be 
worthy of a trial in any condition sup- 
plied by spinal nerves where severe pain 
is present to the degree that opiates are 
demanded Most commonly it is indi- 
cated for inoperable carcinoma It may 
also be of use in certain neuralgias, par- 
ticularly sacrococcygeal neuralgia, cau- 
dalgia, and posthepatic neuralgia It may 
be employed at times with excellent re- 
sults for peripheral vascular diseases. 

Site of Injection — The injection 
should be made at the point where the 
various pathways enter the spinal cord 


by means of their respective spinal roots. 
Correction must be made for the anatom- 
ical facts that the dorsal roots are 1 
spinous process above the corresponding 
interspace in the cervical region, 2 in 
the dorsal, and 3 in the lumbar region. 
Stern has mapped out the localization at 
which the injection should be made for 
all types of pain from the clavicle down. 
The second to third dorsal interspace 
should be injected for brachial plexus 
pain For angina pectoris, the patient 
should lie on the right side and the injec- 
tion is made at the third to fourth dorsal 
region. For the upper abdomen, fifth 
to sixth or sixth to seventh dorsal inter- 
spaces; for the colon, the eleventh to 
twelfth dorsal, or the twelfth dorsal-first 
lumbar interspace. For lower abdominal 
and inguinal pain, the injection should 
be made between the eleventh and twelfth 
dorsal or between the twelfth dorsal and 
first lumbar. The second lumbar inter- 
space should be employed for rectal pain. 

Technic of Injection — It is prefer- 
able to employ an operating room table. 
The patient is placed in the usual lateral 
spinal position, with the painful side 
uppermost. It is believed the alcohol will 
affect 3 segments; the space at which it 
is injected, and 1 space above and 1 
space below. Therefore, by means of 
breaking the table and producing lateral 
flexion of the spine, an attempt is made 
to have the interspace, at which the 
maximum degree of action is desired, 
the highest point of lateral curvature. 

Preparation is then made as for an 
ordinary spinal anesthesia After the tap 
has been made, 1 to 2 cc of spinal fluid 
may be drained off. The alcohol is then 
injected by means of a tuberculin syringe 
at a very slow rate Injection should be 
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performed sufficiently slow so that the 
alcohol is placed drop by drop into the 
surrounding spinal fluid and when it is 
so placed, it is believed that it does not 
readily mix with the spinal fluid but 
rises to the highest level, namely, to the 
3 dorsal roots which have already been 
selected by the patient's position on the 
table. Immediately after the injection, 
the same position of the patient should 
be maintained for at least 30 minutes. 
The only change m position which might 
be allowed should be a partial rolling so 
that the patient is slightly turned toward 
lying on his alidomen, m order that the 
posterior roots may receive the greatest 
action from the injected alcohol It is 
customary to employ absolute alcohol, 
and preferably that which has been pre- 
pared m sterile ampoules in order to 
remove tlie hazard of spores One cc is 
bebe\ed to be tlie maximum dosage for 
the dorsal region, while 0 5 to 0 8 cc is 
preferalde in the lumbar region or below 
Wdien injections are made m the u])])er 
dorsal region, great care should be em- 
])lo_ved to see that the liead is well below 
the le\e! of injection, so that gmvita- 
tional sjiread of alcohol does not take 
])lace tow<ird the brain \fter the injec- 
tion, the patient should remain flat in 
Inal foi 24 hours 

Immediatel) after the iniection, or 
e\en in tlie midst of it, the patient’s usual 
subjectn^e s\mptoin is th<Lt of a sense of 
warmth throughout the distribution of 
the neiwes affected In the alcolio] It is 
advised tliat the injection be not at- 
tcm])ted if paresthesias are jiroduced dur- 
ing the spinal tap; such paresthesia de- 
notes damage to a nerve Likewise, if 
upon the injection of alcohol, the patient 
complains of a definite pain, the injection 
should he deferred There may be a 
slight w^eakness of the upper portion of 
the leg if the upper lumbar nerves have 
been blocked, but if the above precau- 


tions have been heeded, these will pass 
off wnthm 2 or 3 days It should be 
further noted that not more than 0 5 cc 
should be injected between the second 
and third lumbar vertebra, and not more 
than 10 minims below this point Treat- 
ments by means of the subdural injection 
of alcohol may be repeated in 1 to 4 days 


THE ‘‘POOR RISK” PATIENT 
AND SELECTION OF 
ANESTHETIC 

“In anesthesia it is axiomatic that the 
drugs employed be chosen to suit the 
general condition as w’ell as the surgical 
requirements of a given individual. This 
IS ecpially true concerning the methods of 
their administration Loth become ex- 
tremeh important if the patient suffers 
some definite additional disability. It is 
well know’ll that anesthetics are apt to 
(hstiirl) metaliolism and to depress func- 
tion If tliese are already interfered wfith, 
the selection of the materials used and 
tlie modes In whicli they are given must 
l)e considered with the greatest care. 
Willie the desired and beneficial actions 
ol «inestlietKs cannot be forgotten, the 
harmful (‘fleets ma\ turn out to lie mani- 
fold , indeed, all too often niultiforin 

The following effects of anesthetics 
will ])e considered (a) In the l)loocl; 
(h) on tlie li\er, and (c) in tlie kidney 

In the Blood — ^Tlie 2 mam effects of 
anesthetics on the blood are, namely, 
effect on blood concentration and acid- 
osis It has been shown that ether anes- 
thesia causes the blood solids to increase 
by 2 to 3^2 ])er cent of the total weight 
of the blood Since dehydration is often 
a feature in the handicapped patient, the 
selection of the anesthetic for that pa- 
tient is an important decision. Pre- 
operative intravenous injections of blood 
and isotonic solutions should be pre- 



ANESTHESIA 


841 


scribed, and the less toxic agents, nitrous 
oxide and cyclopropane, selected for the 
anesthetic agent. 

It has long been recognized that acid- 
osis is very likely to occur as a result of 
anesthesia Acidosis becomes a serious 
matter for the handicapped patient, espe- 
cially he who comes to operation already 
in a condition of acidosis, as, for exam- 
ple, the child with severe vomiting or the 
diabetic. Here it would seem that the 
choice lies between cyclopropane and 
spinal or local anesthesia. 

On the Liver — Chloroform, even for 
short intervals, produces considerable 
impairment of the liver function Ether 
by inhalation also effects the function of 
the liver, proportionate to the degree and 
length of narcosis They return to nor- 
mal, however, in about 48 hours, even 
after a 2-hour period of anesthesia 
Nitrous oxide and ethylene, when admin- 
istered without any oxygen deprivation, 
do not show either immediate or delayed 
impairment of hepatic function. When 
the percentages of oxygen are reduced 
during their administration, an impair- 
ment of function has been shown to take 
place which does not return to normal as 
quickly as with impairment following 
ether anesthesia I.iver function is not 
disordered following the anesthesia pro- 
duced by barliitunc acid derivatives, by 
avertm, by vinyl ether, and alisolutely 
not at all, by cycloprojiane 

In the Kidney — It may be said that 
all general anesthetics cause some depres- 
sion of kidney activity, wherein the rate 
of secretion and composition of the urine 
is lowered The degree of depression 
varies directly with the depth of narcosis 
and the effects are influenced by the con- 
dition of the kidneys, by the water con- 
tent of the blood, and by the duration of 
anesthesia With these factors m mind, 
it IS evident that m surgical procedures 
on patients handicapped by kidney dis- 


ease, both the selection and the adminis- 
tration of anesthetics become of grave 
consequence. 

Selection o£ Anesthetic — The above 
considerations are more important, of 
course, with the poor risk patient. This 
class of patient is excellently described 
by Sise^ as '‘one whose chances of death 
or morbidity following operation are 
decidedly greater than those of the aver- 
age individual. The factor which is most 
important in making a patient a poor or 
dangerous risk is usually his general 
vigor. This factor is, unfortunately, 
somewhat intangible and difficult to de- 
termine except by 'hmd-sight,’ but is 
none the less of the greatest importance. 
In some patients, this intangible quality 
IS of such strength that it carries the 
patient through all dangers, while in 
others it is so feeble that they may suc- 
cumb quite easily.’' 

"With poor risk patients there is, 
then, more reason even than usual for 
selecting an anesthetic which is safe and 
as little upsetting to the patient as possi- 
ble The various anesthetics may be 
listed roughly as follows, in the order of 
their desirability from this standpoint, 
although under the various conditions of 
their clinical application there would 
undoubtedly be many changes in this 
order 

“The local-acting anesthetic drugs, in- 
cluding low spinal anesthesia 

'‘Comlnnations of general anesthetics, 
sometimes with local-acting drugs in ad- 
dition 

“Inhalation anesthetics 
" In t raven OILS anesthetics 
“Rectal anesthetics 
"Migh spinal anesthesia 
"The local-acting drugs are, on the 
whole and with some well-marked ex- 
ceptions, the safest and least upsetting, 
and therefore, with a poor risk patient, 
should be first choice whenever they 
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are effective for the proposed operation, 
in that they enable the operator to do 
his work safely and thoroughly unham- 
pered by inadequacy of anesthesia, and 
in that the patient is comfortable. All 
too frequently, however, they fail in one 
or the other, or both of these respects. 
All too frequently, also, they fail or even 
are not tried because of the limitations 
of the anesthetist or surgeon. 

“Various procedures of regional anes- 
thesia are not entirely without dangers 
In caudal anesthesia, the region injected 
is very vascular and is near the dural 
sac, so that the inexperienced anesthetist 
may easily make an intravenous or sub- 
arachnoid injection. Even if this is not 
done, the combination of a vascular re- 
gion and a cavity which is incompres- 
sible in most directions makes the possi- 
bility of rapid absorption quite marked 
Marked depression sometimes occurs and 
some deaths have taken place 

“Spinal anesthesia vane.s greativ m 
danger according to a number of differ- 
ent factors, such as the competence of 
the anesthetist with this jiarticiilar form 
of anesthesia, the Iieight of anesthesia, 
length of operation and coiidilion of the 
patient ” A low spinal anesthesia, 
one below the abdomen, is (|inte safe and 
often very de.sirable for operations in 
this region . . especialh if the duration 
of operation is not great It is quite a 
different matter, however, when the level 
of the anesthesia begins to reach into 
the abdomen, even to the limited extent 
necessary for suprapubic ojierations on 
the bladder Here depressive effects be- 
gin to manifest themselves, and, when 
lilt' entire abdomen is anesthetized, they 
may be quite marked The beneficial 
effects of this anesthesia are probably 
more marked in the abdominal region 
than in any other part of the body. . . . 
In fact, so outstanding are these benefits 
that the decrease in danger of the opera- 


tion often overbalances the increase in 
danger of the anesthetic so that the en- 
tire procedure of anesthesia and sur- 
gery becomes less dangerous for spinal 
anesthesia than with some other type 
of anesthesia.” 

“There are many combinations of 
anesthetics that are often most useful. 
Their basis is usually one of the gases 
with ether. These may be preceded by 
administration of avertin, a barbiturate, 
or paraldehyde as a basal anesthetic, and 
local anesthesia or field block, the latter 
especially in abdominal surgery, may be 
added. Nitrous oxide-ether is a popular 
and useful combination. The fact that it 
is usually explosive, however, does not 
seem to be fully appreciated When but 
a light anesthesia is needed, we prefer 
nitrous oxide-cyclopropane With these 
combinations, depth of anesthesia can be 
obtained more safely than with any one 
of their constituent anesthetics alone. 
This is because the toxic effects, being 
often different in character, are not so 
cumulative as are the anesthetic effects, 
w'hicli are at least very similar Various 
combinations may be used for a wide 
variety of procedures, since they are ex- 
tremely flexible By varying the anes- 
thetics and their proportions, almost any 
I vpe of ancsthe.sia may be obtained . . . 
They are widely used by large numbers 
of anesthetists and their .safety and effi- 
ciency depend largely on the judgment 
and skill with which the proportions of 
the various drugs are adjusted to the 
operation and to each other. They are 
u.sually inffanimable and explosive and 
should, therefore, not be used in the 
presence of roentgen rays or diathermy 
It should be remembered that more ex- 
plosions have taken place with nitrous 
oxide-ether mixtures than with ethylene 
or cyclopropane. On the whole, these 
combinations should be given a high 
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place in safety, efficiency, and general 
usefulness. 

“The gases, when used alone, are 
rated as less safe, and therefore less 
suitable for poor risk patients than are 
the combinations. With pure nitrous ox- 
ide-oxygen in particular, some degree 
of anoxemia is almost sure to be present, 
and this complication is very bad for 
these patients, and may, indeed be quite 
dangerous. Ethylene is, in some ways, 
one of our best inhalation anesthetics be- 
cause it has little or no toxic action on 
any of the organs or functions of the 
body and because less anoxemia occurs 
with its use than is the case with nitrous 
oxide . . . Cyclopropane . . has a dis- 
tinct toxic action which shows itself in 
irritability of the heart with irregular 
action during (deep) anesthesia and in 
postoperative vomiting, general upset, 
and sometimes in marked postoperative 
drop in blood pressure. All these signs 
of toxicity are much more marked when 
the higher concentrations are employed 
When but a light plane of anesthesia is 
used, there is hardly any evidence of 
them, and under these circumstances it 
forms a safe and useful anesthetic 

“Ether also is a drug whose toxic 
action varies widely according to the 
depth of anesthesia employed At con- 
siderable depth, as frequently employed, 
it has well-marked toxic action There 
is postoperative depression, nausea and 
vomiting, upset of the acid-base bal- 
ance, interference witli the metabolism 
of sugar, and lowering of the function 
of the liver and kidneys During opera- 
tion it increased the susceptibility to 
shock, but is otherwise quite safe in its 
immediate effects If, however, but a 
very light plane of anesthesia is main- 
tained, 1 of these toxic effects is usually 
manifest . 

“Vinyl ether is too toxic a drug to 
be suitable for use with these patients 


except for brief administration . . . The 
fact that it is highly portable may make 
it more useful under some circumstances 
than the gases. 

“Ethyl chloride can be used in a simi- 
lar manner, but is so much less safe than 
vinyl ether that the latter should be 
preferred . . . 

“The intravenous and rectal anesthe- 
tics have the advantage that they are 
free from danger of fire and explosion, 
but that, unlike pure nitrous oxide- 
oxygen, their use is not accompanied by 
anoxemia. They are, therefore, often 
preferable to nitrous oxide for a light 
anesthetic in the presence of a source 
of ignition, since these patients are easily 
injured by anoxemia. Since these anes- 
thetics are ordinarily followed by less 
nausea and vomiting than are the inhala- 
tion anesthetics, they are occasionally 
useful with patients who have shown 
unusual tendency to postoperative vomit- 
ing. 

“With intravenous anesthetics, control 
of anesthesia, that is, the rapidity with 
which it may be lightened, is fairly good, 
approximating that with ether, but with 
rectal anesthetics control is so poor that 
they should not be used for more than 
basal anesthesia. However, control of 
intravenous anesthesia may be greatly 
slowed m the presence of shock, and this 
method should not be used, therefore, 
wlien this is likely to supervene Since 
these drugs are detoxified in the liver 
they should not be used when there i.s 
marked lowering of the function of this 
organ, and since they are excreted by 
(he kidneys they should probably not 
be used when there is marked functional 
renal incapacity. They should not be 
used in patients with extreme feebleness 
because depressive effects, especially on 
respiration, are sometimes marked Like 
some other anesthetics, notably pure 
nitrous oxide-oxygen and spinal anes- 
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thesia, they may, i£ not correctly given, 
be quite dangerous. . . . 

'"The chief influence exerted by poor 
condition of the patient in relation to site 
of operation is in the abdominal region, 
where spinal anesthesia may be desirable. 
Here a nice judgment of various oppos- 
ing factors is often required. It is obvi- 
ous that high spinal anesthesia may be 
quite dangerous for a patient in poor 
condition. On the other hand, this anes- 
thesia will make operation safer, and will 
lessen postoperative upset If the opera- 
tion is short, and the dose of the drug is 
small, It will be safer than otherwise, 
and if the operation is of technical diffi- 
culty, it will be more urgently needed 
than otherwise That even a long opera- 
tion 111 the upper part of the abdomen 
does not absolutely contraindicate the 
use of spinal anesthesia in a patient in 
poor condition, if the operation is one of 
special technical difficulty, is shown by 
our experience with resection of the 
stomach, where spinal anesthesia, with 
1.1500 nupercaine solution has proved 
to be on the whole the most successful 
anesthetic. 

‘'If the difficulty which renders a pa- 
tient a ])oor risk is damage to some one 
of the vital organs, this should influence 
the choice of the anesthetic considerahl) 
Valvular disease of the heart does not 
influence great!} the choice of an anes- 
thetic in the absence of im]3ending or 
actual cardiac failure ( ardiac failure, 
however, or myocardial disease, greatly 
increases the danger Here the more 
toxic inhalation anesthetics should he 
avoided, especially in high concentration 
Cyclopropane, in high concentration, has 
distinct possibilities of danger, although 
there is as yet no real consensus of opin- 
ion on this point A low concentration 
may actually be of value because of the 
high content of oxygen which may be 
used Ether is not so harmful, and while 


high concentrations are undesirable, the 
use of low concentrations for a light 
plane of anesthesia is well adapted to 
these patients. Since anoxemia is harm- 
ful, pure nitrous oxide-oxygen, especially 
when pushed to considerable depth, may 
be dangerous. Alarked changes of blood 
pressure either up, as with cyclopropane, 
or down as with spinal anesthesia, are 
undesirable especiallv wuth coronary dis- 
ease. On the whole, and with some 
exceptions, patients with serious heart 
disease are most safely operated upon 
under regional anesthesia when it is 
applicable, not forgetting that simple 
nervousness may be a decided contra- 
indication wuth these patients ; under 
spinal anesthesia in oj^erations below" the 
diaphragm, and under a combination of 
anesthetics or light ether anesthesia in 
other conditions 

'‘In cases of marked damage to the 
liver, the toxic drugs m high concentra- 
tion should also he avoided Here the 
positions of cyclopropane and ether are 
reversed, since cyclojiropane appears to 
he quite innocuous, w’hile it is ether that 
is more harmful , Anoxemia is quite 
harmful to the liver and markedly inten- 
sifies an} harmful effects of the anes- 
thetic drugs and should lie studiously 
avoided at all times The influence of 
renal damage is similar to that of he])atic 
damage The same drugs should he 
avoided . 

“Althoiigli o])eration had best he 
avoided in the presence of disease of the 
lungs, such as bronchitis or pneumonia, 
It IS, unfortunately, sometimes necessary 
In these circumstances it would seem 
from theoretical considerations that ether 
w'ould he very Iiad, and this Iielief has 
given rise to the term ‘ether pneumonia' 
m cases in wffiich pneumonia has fol- 
lowed operation under this anesthetic 
Curiously enough, however, the anes- 
thetic used has little effect on the mci- 



ANESTHESIA 


845 


dence of postoperative pneumonia or on 
lung pathology when this is already 
present before operation. The use of 
local anesthesia offers no assurance of 
freedom from these complications, nor 
does the use of ether by any means guar- 
antee them. The main influences on lung 
conditions appear to be elsewhere than 
in the anesthetic. One careful investi- 
gator has, indeed, gone so far as to 
suggest that ether, so far from being 
injurious, actually may have a favorable 
influence The avoidance of complica- 
tions and exacerbations in the presence 
of lung pathology appears, then, to lie 
not so much in the actual decision con- 
cerning which particular anesthetic drug 
shall be used, but rather m the site of 
operation, and in all measures which 
maintain the resistance of the patient, 
such as warmth, the reduction of operat- 
ing time to the minimum, the method 
and skill with which the anesthetic is 
given, and the avoidance of high con- 
centrations of toxic drugs, just as wnth 
any other patient in poor condition.” 


PRESENT STATUS OF THE 
BARBITURATES 

In a most outstanding article, Tatum*'^ 
has adopted “the primary objective of 
furnishing leads to various aspects of the 
Iiarbiturate problem as well as to supply 
useful mforniatioii ” 

Brain — ‘‘The brain is the chief site of 
action in that hypnosis and amnesia, and 
in overdosage, anesthesia and coma, are 
the comnionlv expected dominant ef- 
fects ” He points out the evidence that 
the barbiturates apparently act predom- 
inantly upon the basal ganglia and hypo- 
thalamus. 

Respiration — “ Barbiturates cause a 
depression of the respiratory center, the 
activity of which, however, nia}- be main- 


tained by oxygen want operating upon 
and through the sino-aortic mechanism. 
Free oxygen supply, by diminishing oxy- 
gen want, may cause the appearance of 
greater depression. Thus barbiturates 
appear to depress the central respiratory 
center mechanisms more than the sino- 
aortic mechanism.” 

Circulation — 1. Vagus — Up to the 
present time it appears that the bar- 
biturates are depressants to the car- 
diac vagus mechanisms of animals and 
that this depression occurs in the 
peripheral vagal ganglia. In ordinary 
doses. It appears that barbital and 
phenobarbital do not effect the vagus, 
whereas others, such as amytal, pento- 
barbital and pernoston are effective in 
this depression in moderate doses. 

2 Heart — The only cardiac effects of 
anesthetic doses of barbiturates, other 
than thiobarbiturates, as shown by the 
electrocardiogram, appear to be an in- 
crease m heart rate and a decrease in the 
common sinus arrhythmia seen in dogs 
and cats. 

It is obvious that the question of 
cardiac irregularities ascribed by some 
sources is still o])en to question and still 
may be seen occasionally in laboratory 
animals under the influence of thiobar- 
biturates Other factors must be seri- 
ously considered before one is justified 
in ascribing irregularities to any one 
etiological factor, particularly to new" 
drugs To date, therefore, the informa- 
tion offered b} some investigators that 
the thiobarbiturates have not been proven 
to produce irregularities appear to have 
the best of the argument, and until fur- 
ther observations to the contrary have 
been made, one must conclude that m 
man, at any rate, no significant altera- 
tions in heart action can be ascribed to 
the specific activity of either barbiturates 
or their thio-derivatives 
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3. Vasomotor Mechanism — Varying 
degrees of depressing action on the caro- 
tid sinus have been reported with the 
various barbiturates. ^^Thus, we have 
further evidence relative to the different 
potentialities of the different barbiturates 
in their modification of activity of per- 
ipheral mechanisms. Both the vagus in 
Its peripheral cardiac action and the sino- 
aortic mechanism in its reflex action are 
modified differently by different mem- 
bers of the series.'' 

4 Blood Vessels — Barbiturates, gen- 
erally speaking, produce a fall in blood 
pressure, and the fall in degree is related 
to the speed of injection; the more rapid 
the injection the greater the fall in blood 
pressure '^A4arx has called attention to 
the increased permeability of blood ves- 
sels, which may be a factor in causation 
of cerebral edema so often seen in serious 
human poisonings by these drugs The 
drop in blood pressure is obviously due 
to vasodilatation ” 

Spinal Cord" -Some of the I)<irl)itur- 
ates, such as evipal, ainytal, barbital, and 
luminal show a ^bnarkedly raised thres- 
hold of dcMoii n‘fiexes l.owenng of the 
threshold liy slryehnnu* c<in be cdTcr- 
tively overcome l)y liarbiturates, c‘ven to 
the extent of practical elimination of all 
crossed reflexes ” 

Smooth Muscle — Tt a])]HMrs tliat bar- 
biturates in any effective concentration 
produce “a de])ressiou of intestinal, uter- 
ine and ureteral muscle /;/ '"Any 

stimulant action lu vitio due to alkalinity 
of strong solutions is overbalanced by the 
depressant action of the drugs ” Bur- 
stein has "‘called attention to this primary 
dejiressant action of short-acting bar- 
biturates tn vivo followed by a prolonged 
increase in contractions and tonus," In 
addition, barbiturates “depress the uri- 
nary bladder stretch reflexes of the cat," 
depress the “irritability and peristaltic 
activity of ureters in vitro/' and it seems 


that relatively strong solutions are neces- 
sary to depress both pregnant and non- 
pregnant uteri of rabbits The presence 
of barbiturates has been demonstrated in 
the fetus. 

Kidney Action — “Any suppression 
of urinary activity during the short pe- 
riods of anesthesia was entirely compen- 
sated for by a subsequent and transient 
period of increased action. The kidney 
function is thus not seriously affected, 
provided the period of deep depression 
is not long." 

Blood — “In general, the constitution 
of blood is relatively little affected by the 
barbiturates when given in moderate 
dosages " “It is generally held that the 
blood sugar is not changed significantly 
by barbiturates unless depression reached 
such a grade as to bring on acidosis." 

Metabolism — From evidences re- 
viewed, “we are forced to believe that 
apparent discrepancies between different 
observers arc simply due lu differences in 
dosage and that, m hglit livpnotic doses, 
no significant depression below the rest- 
ing stage occurs, wlni'cas if a more pro- 
found (kprt^ssion occurs, a fall in basal 
metabolic latc* is entirelv in line with 
(‘xpectations ” 

Elimination and Detoxication — 
“In usual therapc'utu dosage's, barbitur- 
ates are, for thc‘ most part, destroved in 
the l)o(ly of mammals and only barbital 
and luminal appear consistently in the 
in me ” \ny “(Lingeroiisly large doses of 
most of llie barbiturates will a])pear in 
the urine; hence it is likely that there 
exists a renal threshold for the barbitur- 
ates Tt has been shown that “in in- 
stances of injury to the hver, for 
example, by chloroform or carbon tet- 
rachloride, the short-acting or more un- 
stable barbiturates become longer acting. 
These conclusions were essentially con- 
firmed" by others who “observed that 
double nephrectomy had little or no effect 
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on the duration of short-acting barbi- 
turates, whereas barbital depression was 
continued until terminus due to the con- 
sequence of nephrectomy.” “The prob- 
lem of possible changes in the rate of 
destruction according to conditional 
states has yet to be answered except in 
instances of parenchymatous damage 
such as are effected by chloroform or 
other poisons which particularly affect 
the liver.” 

Synergism — It has been generally 
conceded that when the barbiturates are 
employed before the use of a general 
anesthetic, the amount of the general 
anesthetic necessary as well as the con- 
centration required for complete anes- 
thesia and relaxation are markedly 
reduced. A similar synergism appears to 
exist through “the well-known potentia- 
tion of barbiturates by morphine.” 

Antagonism — "Maloney et d. called 
attention to the superior efficacy of pic- 
rotoxin as a stimulating analeptic.” 
“Coramine as well as caffeine is capable 
of arousal or partial arousal in animals 
not profoundly depressed. In the case of 
deep depression these agents are fol- 
lowed by added depression, and hence 
are not appropriate to the antagonism in 
question if recovery is expected. Metra- 
zol has its advocates and comes close to 
picrotoxm in lifesaving capacity, and 
somewhat like picrotoxm, appears to 
stimulate much the same centers vitally 
concerned in profound barbiturate de- 
pression ” Strychnine can not be ex- 
pected to be of much value 

"The converse situation is rather dif- 
ferent.” “Strychnine, cocaine, procaine, 
metrazol, picrotoxin, thujone, insulin in 
excess, etc , all are effectively controlla- 
ble within certain ranges of dosages by 
symptomatic administration of barbitur- 
ates ” “By and large, barbiturates ap- 
pear to be surprisingly effective in 
controlling convulsions of most organs 


in that they appear to be selectively de- 
pressant on centers or pathways involved 
in the convulsive processes with, at the 
same time, less direct action on centers 
controlling respiration and vasomotor 
activity.” “The barbiturates appear to be 
functionally decerebrate without at the 
same time seriously impairing vital med- 
ullary centers. The anesthetics, on the 
other hand, appear equally capable of 
blocking out convulsive processes, yet 
they seem to be so much less specific in 
action that the vital centers are apt to be 
simultaneously depressed even to the 
stage of paralysis.” 

Classification — Werner, Pratt and 
Tatum classify the barbiturates as fol- 
lows : Barbital and phenobarbital are 
represented as long-acting; neonal and 
dial as intermediate, amytal and nem- 
butal as short-acting, and finally, evipal 
and pentothal as ultra-short-acting bar- 
biturates. “While there are members 
occupying a borderline status and hence 
not readily placed, the idea as a whole 
permits the rational selection of one or 
other of the ever-increasing series, ac- 
cording to experimental and clinical 
needs ” “It so happens that with the 
exception of barbital and phenobarbital, 
practically all of them have a short in- 
duction period and hence this basis of 
classification scarcely suffices to be of 
significant and practical value ” 

Toxicology — “The etiology of poi- 
soning is for the most part self-medica- 
tion In many cases, perhaps the greater 
proportion, the poisoning is intended 
suicide ; others develop a psychic de- 
pendence, and hence take the drugs in 
too large dosages, long after need has 
ceased, and develop chronic poisoning ; 
finally, there is that peculiar condition 
spoken of as ‘automatism’ by Richards 
In this condition the individual, having 
become accustomed to the use of the 
drugs, may at some time fail to have 
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deep sleep develop. In this twilight 
zone, an individual does not exert nor- 
mal inhibition and reason, and hence 
mechanically takes all the remaining tab- 
lets or capsules. In these cases the 
coroner’s jury pronounces the cause of 
death as suicide, and so it is, but it 
should be recognized scientificall.v as un- 
intentional or accidental suicide The 
recognition of this possibility by the 
medical and pharmaceutical professions 
might well effect a reduction in the num- 
l)er of accidents of this nature Diagnosis 
of poisoning depends upon history, cir- 
cumstantial evidence, and finallv on 
chemical analysis of excreta, gastric con- 
tents, or tissues and boch' fluids 

Habituation— ‘'Re])eated and contin- 
ued use of liarbitiirates induces a condi- 
tion of halntuation or ])sychic de])endence 
but a]:>parent]y not a true addiction as 
exemplified In use of moriihine and 
heroin 

Treatment of Acute Poisoning - 
["roni a review of man\ rejiorts it is 
clearl\ apparent tlnit from the work of 
clinical iin'cstigators, tiun are com meed 
ih.il picrotoxin is the most efiecti\e«md 
sustaining analejitu for clinical barbi- 
turate poisoning ‘dt is safe to anticipate^ 
that those who are familiar with the* e\i- 
dent iiotenew of jiicroloxin, pi open 1\ 
adinnnstered. would elect to use it m 
serious cases of liarl at urate ] a )i soiling 
since a small dosage of a ])otent drug 
will work in mild cases, and larger doses 
may work m serious cases, whereas weak 
analejitics will hkelv fad excejit m in- 
stances of minor and noiiserious ])oi- 
somng 

Clinical Indications — 1 Hypnotic. 

“Since tliese drugs are not analgesic ex- 
cei)t m overwlielmmg dexsages, pain as a 
cause of insomnia requires other therapy. 
The choice of hypnotic must depend 
upon circumstances, such as the possi- 
bility that if sleep once is started it will 


continue more or less normally For this 
purpose a short-acting drug would obvi- 
ously be desirable ’’ ''As a general rule, 
the short-acting barbiturates are freer 
from after-efifects, such as mild depres- 
sion ’’ ‘'If a more or less continuous 
depression is required through both day 
and night, a drug such as phenobarbital 
in repeated small doses very often gives 
satisfactory results This is accomplished 
in ejnlepsy and in hypenrntability of 
elderly people 

2 Preanesthetic Depressant. 

“Many surgeons and anesthetists have 
found that the use of appropriate bar- 
biturates may lie satisfactorily employed 
to ((met a patient prior to anesthesia in- 
duction and thereby (hmmishing ‘psychic 
trauma' " 

3 Anesthetic — “The consensus of 
most students of anesthesia is that the 
harbiluiMtes, with 2 exceptions, do not 
meet the reijuirements of anesthetic 
agents, jiarticularl} in regard to anal- 
gesi,i and to ])<)ssil)ihty of moment tu 
moment control The 2 e\ce])ti()ns that 
m<iy be said to meet 1 of these recimre- 
ments fairl> close!} <ire cwapal and ])en- 
tothal " 

4 Anticonvulsant - “ \gamst con- 
Milsions ()} cerebixil origin liarlntiirates 
ha\e Iieeii found to be* of ])articularly 
sjiecilic eHicieiu}, a^ for cxanqile against 
coc'ame, tlupone. metra/ol and jiicro- 
toxin, and less s])ecific and satisfactor} 
<ig<imst cold coinulsants such as strych- 
lime” “In all instances tlie control of 
convulsions should lie hy careful s\m]i- 
tonuitic administration of an antagonistic 
drug The sewentv of convulsions 
scarceh suffices to indicate the amount 
of drug to be given ” 

Neuropsychiatry — liarliiturates are 
still being- eniploj’ed for this application 
and “the current jiractice is to provide 
the patient with a prolonged and en- 
forced mental rest whereby the habit of 
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psychotic activity may be broken through 
inactivity 

“The use of phenobarbital in treatment 
of epilepsy appears to depend upon a 
long continued but mild cortical depres- 
sion and is still, generally speaking, the 
drug of choice, though ‘dilantin,’ a non- 
hypnotic drug, has effected a peculiar 
and unanticipated controlling action. It 
is thus possible that a better understand- 
ing, of idiopathic epilepsy may be ob- 
tained through this interesting, though 
not entirely safe, hydantoin derivative.” 
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CANCER 

By Clark E. Brown, M D. 


Etiology — B. Lucke^ has established 
the final proof of the malignancy of renal 
adenocarcinoma in the leopard frog, dem- 
onstrating that metastases from the kid- 
ney occurred in the liver, pancreas, in- 
testines, peritoneum, etc , presumably by 
the blood stream Transplantability of 
the tumor was finally demonstrated by 
Lucke and Schlumberger- when they se- 
cured 53 per cent takes in the anterior 
chamber of the eye Here they observed 
the tumor growth characteristics through 
the sht~lamp microscope Two interest- 
ing conclusions arose from their obser- 
vations, namely that these cancers appear 
to ])e much more responsive to laws gov- 
erning growth and organization than 
was commonly supposed, and that the 
structure of the tissue invaded deter- 
mines to an extent the character of the 
growth These experiments on cancers 
m cold-blooded animals are particularly 
timely w^ith reference to the recent work 
on the destructive action of cold on ma- 
lignant tumors in humans 

Much speculation has taken place in 
recent years as to the carcinogenic ac- 
tivity of the estrogens. This subject is 


particularly important because of the ex- 
tensive use of the various estrogens in 
endocrinology. W. U. Gardner^ has re- 
viewed the role of estrogens in carcino- 
genesis. He brings out the fact that in 
certain strains of mice intrinsic factors 
such as heredity are more important 
than the estrogens in producing car- 
cinoma of the breast, while in other 
strains the intrinsic factors may be dom- 
inated by the estrogens especially when 
estrogens are administered over long 
periods. Even m low tumor strains a 
few breast carcinomas have resulted from 
the prolonged administration of an es- 
trogen As regards the estrogens them- 
selves, their influence in producing mam- 
mary adenocarcinoma seems proportional 
to their physiologic activity The author 
points out the particular significance of 
the development in these animals of 
uterine carcinoma The spontaneous in- 
cidence of uterine cancer is very low in 
mice In the development of uterine can- 
cer the glands go through the prelim- 
inary proliferative phase seen as the 
usual endometrial response to an estro- 
genic hormone It becomes evident there- 
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fore that in these animals the cancers 
occur in organs in which the estrogens 
produce continued and repeated growth 
processes. Numerous other neoplastic 
processes have developed in animals un- 
der continued estrogenic stimulation. 
Among these are benign uterine fibromas 
m guinea pigs and sarcomas of the soft 
tissues as well as lymphatic leukemia in 
mice. The author does not pretend to 
draw any inferences between the animal 
work and prolonged estrogen adminis- 
tration m humans He quotes Cramer,^ 
however, as stating that ‘hherapy ex- 
tended over several years . . . does in- 
volve such a risk especially in suscep- 
tible individuals, that is to say in women 
with a family history of mammary can- 
cer 

One of the commoner clinical obser- 
vations on the etiology of cancer has 
been the comparatively high incidence of 
skin cancer in nonpigmentecl peoples 
residing in the tropics as compared with 
those less exposed to ])ro]onged sunlight. 
In 1935 RotTo sulistantiated tins obser- 
\ation in albino rats. IT. Riisdi and 
U A l-iaumanir’ have produced skm 
cancers in over 50 per cent f)f a large 
senes of white mice exposed to the ultra- 
Molet liglit from a quartz mercury vajior 
lanij) \"arious transitions through jiapil- 
loinas were jjiajduced before the dcvelojv 
ment of invasive squamous cell car- 
cinomas Mice receiving daily exposures 
of from 30 to 60 minutes developed ear 
tumors in 3'!/2 to 9 months Mice receiv- 
ing the longer daily exposures developed 
tumors more rapidly. An extremely in- 
teresting feature in the work was the 
failure of high incidence strains of mam- 
mary carcinoma white mice to develop 
more tumors than the low incidence 
strains Strains of dark-haired mice 
showed a smaller tumor incidence than 
the wliite mice. 


Ever since the clinical use of thorium 
dioxide for diagnosis, there has been 
speculation as to whether this radioac- 
tive substance is carcinogenic Sarcomas 
have been produced in rats and carci- 
nomas in mice by the local action of 
thorium dioxide over long periods. This 
year L. Foulds® succeeded in producing 
1 carcinoma and 3 sarcomas in guinea 
pigs by 4 injections of 0 2 to 0 3 cc. 
quantities of undiluted thorotrast into 
the mammary glands of female guinea 
pigs. Three years was required for the 
development of these tumors. The breast 
carcinoma was of the mammary alveolar 
type and this with 2 of the sarcomas was 
successfully transplanted. The unusual 
feature in this work is the fact that 
guinea pigs are particularly refractory 
to the development of spontaneous tu- 
mors or tumors from carcinogenic agents. 
No skin cancers have been reported 
from tar or carcinogenic In drocarbon 
applications, and only 21 spontaneous 
cancers liave been observed Sarcomas 
have been iirodnced in guinea jiigs by 
the subcutaneous injections of benzpy- 
lene Radium impbmls have <ilso pro- 
duced malignant tumors of connective 
tissiu‘ as well as of epithelial origin in 
these animals 

Certainly one of the Ie<ist expected sites 
for the development of tumors from 
extrinsic stimulation is the hram And 
}et A. M Seligman aiirl M. J Shear’ 
have jirodiiced both gliomas and menin- 
geal sarcomas in mice by the intracere- 
bral injection of pellets of 20-methyl- 
cholanthrenc C)f a total of 20 mice so 
injected, 11 developed gliomas and 2 
meningeal sarcomas Dr. Leo Alexander 
after study of the material stained dif- 
ferentially, classified 2 as spongioblas- 
toma multiforme, 1 as oligodendroglioma, 
1 as pinealoma, 3 as spongioblastoma 
polare, 1 as ependymoma, 2 as neuro- 
epithelioma, and 1 as fibrillary astro- 
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cytoma. It is interesting to note that all 
types of glial tumors except the medullo- 
blastoma developed in response to car- 
cinogenic hjdrocarbon stimulation. The 
absence of rmedulloblastoma might be ex- 
plained by the fact that the cerebellum 
was not inj ected. 

A possible pathogenesis for the de- 
velopment of dermoid tumors has been 
suggested by the experiments of S. P. 
Reiinann arid B. J. Miller^ on unfertil- 
ized human ova. Five such ova were 
obtained from human fallopian tubes re- 
moved on the fifteenth and sixteenth 
days after the onset of the last menstrual 
period. In 1 ova by suitable mechanical 
stimulation (a needle prick) there was 
produced extrusion of polar bodies 
thereby initiating a phase of 1 type of 
segmentation The authors consider this 
as evidence of parthenogenetic activity 
of the human ovum, and suggest that 
dermoid cysts and teratomas may de- 
velop in situ as a result of partheno- 
genetic giowtli of such ova 

Bone Sarconaa — F. Parker, Jr , and 
n Jackson , J r have recently described 
a type of bone sarcoma hitherto unrec- 
ognized. Fhey have collected and re- 
classified from their own material and 
from the Registry of Bone Sarcoma 17 
cases designated as primary reticulum 
cell sarcoma of bone which had previ- 
ously been grouped under various head- 
ings such as E wing’s sarcoma, Hodg- 
kin’s disease, lymphosarcoma, osteogenic 
sarcoma, leuhosarcoma and inflamma- 
tion These tumors differ from the above 
types with which they were previously 
classified both clinically and pathologi- 
cally. They begin in the medullary por- 
tion of long hones usually, destroy the 
cortex, and extending into the soft tis- 
sues sometimes produce relatively bulky 
masses theie. The patient’s general con- 
dition, in spite of the extensive local 
pathology, frequently remains unusually 


good. Metastases occur late and fre- 
quently involve the regional nodes or 
amputation stump. The tumor is com- 
posed of reticulum cells with dear cyto- 
plasm and large nuclei indistinguishable 
from those composing primary reticulum 
cell sarcoma of lymph nodes. By suitable 
staining methods reticulum fibers can 
be shown to be intimately associated 
with the tumor cells. But where reticu- 
lum cell sarcoma of lymph nodes is 
usually fatal in 3 years, this primary 
tumor of hone pursues a much more be- 
nign course. Thirteen of the 17 cases 
were alive from 6 months to 14 years 
after the initial symptoms of the tumor. 
Seven of these patients were free from 
disease 10 years after treatment. The 
treatment of choice is immediate am- 
putation and radiation. 

Radiation alone has produced no 5- 
year cures. It is highly important that 
this group of primary bone sarcomas 
has been segregated because their classi- 
fication in other groups has undoubtedly 
raised the percentage cures of those types 
of more malignant bone tumors. Some 
credit is due the Registry of Bone Sar- 
comas, I believe, for its efforts in as- 
sembling a large volume of material of 
this kind for study. Undoubtedly further 
valuable investigative work will come 
from the various tumor registries now 
in existence. 

Hydatidiform Mole and Chorion- 
epithelioma — A. Mathieu^® has made a 
comprehensive review of the literature 
on hydatidiform mole and chorionepithe- 
homa of the past 3 years. The study in- 
cludes 576 cases of mole and 266 cases 
of chorionepithelioma. The mortality rate 
of these two types of chorionic tumors 
was 2 per cent and 10 per cent respec- 
tively This obvious reduction in mor- 
tality below previous periods is clue un- 
doubtedly to the widespread use of the 
Aschheini-Zondek test in diagnosis of 
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the early clinically suspicious cases. Asch- 
heim demonstrated nearly 10 years ago 
that the gonadotropic hormone was pres- 
ent in the urine of these patients in con- 
centrations higher than those usually 
found in pregnancy In rare instances 
the author encountered reports in which 
the gonadotrophic hormone in the urine 
of patients in the second month of preg- 
nancy reached the high titer exhibited 
by patients with mole or chorionepithe- 
lioma Also rare reports were encoun- 
tered in which the hormone excretion of 
patients with these intrauterine tumors 
did not exceed the level of between 100,- 
000 and 200,000 mouse units per liter 
considered by some to be the minimum 
The quantitative assa}^ of the hormone 
m patients siis])ected of having mole or 
chorionepithehoina, however, is hy far 
the most \aliial)le diagnostic and Jirog- 
nostic test available today. 

In considering its application to de- 
termine the j^resence of postoperative 
recurrence, it should be remembered that 
lutein cysts arising coincident!} with 
these tumors nia\ persist to give a high 
gonadotrophic hormone excretion foi <is 
long as 8 weeks following complete re- 
moval of the uterine tumors The hor- 
mone excretion is increased for onlv 
about a week following the termiiuitioii 
of a normal pregnaiicv. The author em- 
phasizes the impossibility of the majoritv 
of tile profession to secure the cpiantita- 
tive Aschheiin-Zonclek or hViedinan tests 
in suspected cases of hydatidiforin mole 
or chori()ne])ithelionia He gives 10 sug- 
gestions to bear in mind in inter])retmg 
and appl>ing the cjualitative tests fur the 
detection of these tumors I quote a few 
of the more important ones . “Absolute 
reliance should not be placed on any 1 
test and in questionable cases the test 
should be rechecked and rechecked. The 
spinal fluid gives a negative test in nor- 
mal pregnancy and a positive test with 


mole or chorionepithelioma. The bio- 
logical test should overrule contrary clin- 
ical and pathological findings/' 

Malignancy in Childhood — Cancer 
m children is a relatively rare disease. 
H W Dargeon^^ abstracted the follow- 
ing statistics from the New York City 
Department of Health : 


Death from Certain Causes 
0 TO 14 Years op Age 


Year 

All Causes 

Carcinoma 

1934 

8403 

51 

1935 

8090 

70 

1936 

7163 

54 


Sarcomas far outnumber the carci- 
nomas in childhood IMalignant tumors 
in this sjian of life have a greater ten- 
dency to rapid growth and early metas- 
tasis Embryonic and neurogenic tumors 
have a greater proportional incidence 
in childhood, the commoner of the em- 
bryonal variety being teratomas and 
mixed tumors (adenosarcoma of Wihns), 
and the commoner neurogenic tumors 
including neuroblastomas and retinal 
glionitis During the 8 ye<irs following 
EHO the «uithor st<ites th<it 200 cases of 
childhood c.uKcr were noted in the IMe- 
monal Hospital ^ )nly 22 of these wxre 
carcinomas and 2v3 were l}mphoid mahg- 
n<uKies "Hie 3 commonest sites for this 
group of m<ihgn<incies were the bones 
(70), soft somatic tissue (41) <uk 1 the 
he<i(l and neck (37) A combined review 
of the hteniture g<i\e the following most 
freciiient topographical distributions for 
childhood cancers* (1) Central nervous 
system; (2) bone, (3) e}e (retinal 
glioma), (4) genitourinary, and (5) 
Umphoid system 

B. L Coley and R. L I^eterson^- 
have review^ed the commonest types of 
bone tumors in childhood They list per- 
sistant pain in an extremity as the most 
important symptom. The pain is at first 
transient, usuall}^ worse at night It may 
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precede the swelling by weeks and 
months. Osteogenic sarcoma usually be- 
gins m the metaphyseal region, endothe- 
lioma (Ewing’s tumor) in the diaphysis, 
giant-cell tumor in cancellous bone near 
the articulation, and bone cysts on the 
shaft side of the epiphyseal line If an 
extremity swelling appears just after a 
muscle bruise, grows rapidly at first 
then soon reaches a quiescent stage, the 
authors suspect myositis ossificans. Stere- 
oscopic views are essential to the diag- 
nosis of bone tumors If no bone pathol- 
ogy is seen by x-rays, sarcoma can be 
ruled out. Amputation or prolonged ir- 
radiation should not be earned out unless 
microscopic confirmation of clinical and 
radiologic data is obtained In treating 
osteogenic sarcomas the authors favor a 
short intensive course of preoperative 
irradiation before amputation This tu- 
mor IS radioresistant Postoperative ad- 
ministration of Coley toxin may dimin- 
ish the chances of pulmonary metastasis. 

Ewing’s sarcoma is proportionately 
common m childhood, 95 per cent of a 
series of 65 cases occurring under 25 
years This tumor commonly masquerades 
as subacute or chronic osteomyelitis in 
children and is frequently associated 
with fever, leukocytosis, tenderness and 
fusiform swelling. Aspiration biopsies 
are especially useful in the diagnosis of 
these tumors Ewing’s tumor appears 
radiosensitive, but radiation is followed 
sooner or later by recurrence or metas- 
tasis. Adequate irradiation followed by 
amputation is the method of choice 
Chondromas are fairly common child- 
hood tumors Although less than 10 per 
cent of them becomes malignant, they 
should be removed as a precaution The 
authors have encountered 6 cases of 
liposarcoma of bone Preliminary radia- 
tion followed by amputation is advisable 
Laboratory data should include in all 
cases of bone tumor a Wassermann ex- 


amination, serum phosphatase, complete 
blood count, and a study of the urine for 
Bence-Jones’ protein. 

H. E. Martin^ states that practically 
every anatomic form of cancer occurring 
in adults may be found in children. In 
adults, however, the lesions occur at sites 
of chronic irritation, such as the skin of 
the face, the lower lip, the anterior two- 
thirds of the tongue and the mucosa of 
the cheeks. In children this topographical 
relation to irritation is not maintained 
The spontaneous cancers of children are 
of a higher degree of malignancy. In 7 
years at the Memorial Hospital 44 ma- 
lignancies in children occurred in the 
head and neck. The commonest type of 
malignancy in this site was the retinal 
glioma (14 cases). This tumor is be- 
lieved to be congenital. The pupil of the 
affected eye becomes fixed, dilated, and 
gives a so-called white reflex Twenty- 
five per cent of the cases are bilateral. If 
unilateral, the treatment is enucleation. 
Generalized metastases frequently occur. 
Carcinomas of the pharynx and palate 
are occasionally encountered (7 of the 
44 cases) These growths are generally 
very anaplastic and are highly malignant 
The authors never excise a cervical node 
for biopsy without an exhaustive search 
of the upper respiratory and alimentar} 
tracts for a primary focus Fortunately, 
the commonest cause of enlarged cervical 
nodes m children is benign inflammation 
Carcinoma of the skin accounted for 5 
of the 44 malignancies m the head and 
neck Both squamous and basal cell 
types were noted 

Benign congenital tumors of a vascu- 
lar nature are relatively common m child- 
hood and infancy \\\ L W^atson^** de- 
tails the treatment of the more frequently 
encountered forms of hemangioma and 
lymphangioma The capillary hemangi- 
oma or port wine stain exhibits a poor 
response to x-rays It usually responds 
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well to any of 3 methods and the selec- 
tion depends upon the size and location 
of the affection. The 3 methods are: 
(1) Blistering doses of ultraviolet ir- 
radiation-, (2) application of carbon 
dioxide snow for 15 or 20 seconds, and 
(3) surgical excision and skin graft- 
ing. 

Cavernous hemangiomas are radiosen- 
sitive In addition to radiation, surgery 
and sclerosing injection compounds 
may be used. Radium applications in 
small dosage are efficacious, or gold 
radon implants and possibly low volt- 
age x-rays. Excision may be satisfactory 
if the hemangioma is located where scar- 
ring will not produce deformity Five 
per cent sodium morrhuate injections 
have been tried in 104 cases of cavernous 
hemangioma with good results Simple 
capillary lymphangiomas are radioresis- 
tant, while the cavernous lymphangiomas 
are fairly radiosensitive Cystic lym- 
phangiomas of the neck or hygromas 
carry a high operative mortality The 
mortality in these tumors results largely 
from infection and reaches 43 per cent in 
the series quoted by the author Sodium 
morrhuate has been used successfully in 
1 case. In a series of 20 cases reviewed 
recently by R E Gross and C F Goer- 
inger,’”' 2 patients died as a result of 
operation Roth died of infection, but in 
1 the cyst was infected prior to opera- 
tion These authors object to the injec- 
tion method because of the jiossible con- 
nections of the hygromas to important 
veins in the neck. 


the proportion of ultimate metastases 
(Wood, Flexner and Jobling). This 
year R Paterson and J. R. NuttalR® 
completed a clinical experiment designed 
to demonstrate that biopsy of squamous 
carcinomas in humans did not increase 
the number of subsequent lymphatic or 
vascular metastases. They chose a group 
of superficial lesions of the skin and 
mucous membranes of the mouth for the 
following reasons ; Malignant lesions in 
this site could be fairly well recognized 
grossly and metastases to the cervical 
nodes become evident readily if they 
occurred. These lesions respond well to 
surface irradiation so that the study was 
not complicated by the incidental trauma 
of surgical removal or interstitial im- 
plantations. Only squamous cell cancers 
were included in the biopsy group. Ul- 
cerated lesions without metastasis were 
chosen and were matched as closely as 
possible. One group was biopsied, the 
other was treated without biopsy. Both 
groups received the same treatment, 
namely, the application of radium moulds 
Biopsies were taken with a sharp ring 
forceps and no subsequent coagulation 
was employed. The fact that the unbiop- 
sied lesions may not all have been squa- 
mous cell cancers should favor contradic- 
tion of the results The patients were 
followed at first monthly, then later at 
longer intervals. The follow-up time 
interval varied between % and 4^4 years. 
The lesions of 99 patients were biopsied 
and those of 67 were not The results 
are as follows 


- 1 

Subsequent 
Regional Nofies 

Distant 

Metastasis 

Total 

Biopsy (99) . 

No biopsy (67) . 

16 (15%) 

13 (19%) 

3 (2%) 

1 (1 5%) 

19 (19%) 

14 (20.5%) 


Biopsy and Metastasis — There is This controlled clinical experiment 
good evidence from animal experiments demonstrates quite clearly that the inci- 
that biopsy of a cancer does not increase dence of metastasis from squamous cell 
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carcinoma of the Iip and mouth is no 
greater following biopsy than without it. 

Radiation and Cancer — It has been 
noted by S. Warren et al^'^ that certain 
of the cervical carcinomas react poorly 
to radiation and progress steadily to a 
fatal termination In an effort to select 
these cases for the purpose of applying 
additional methods of treatment, a group 
of 70 cervical carcinomas has been 
studied with respect to radiation effect 
as judged by postradiation biopsies. In 
some cases the biopsies were taken after 
the preliminary x-ray treatment, and in 
others after x-ray and radium applica- 
tion. Marked radiation effect was judged 
by the reaction of the tumor cells (dimin- 
ished mitoses, necrosis, vacuolization of 
cell cytoplasm, disappearance of tumor 
cells) and by the reaction of the stroma 
(thickening, hyalinization, or necrosis 
of the vessel walls with thrombosis, in- 
creased stromal fibrosis, and marked hya- 
linization of the collagen). A moderate 
radiation effect was judged by the pres- 
ence of the above changes to a lesser 
degree. In the group studied after pre- 
liminary x-rays, 90 per cent of the pa- 
tients without biopsy evidence of radia- 
tion reaction died whereas 64 per cent 
of those showing a moderate reaction 
and 58 per cent of those showing a 
marked reaction died. In the group biop- 
sied after x-ray and radium treatment, 
all patients showing no radiation reaction 
died whereas 70 per cent of those with 
moderate and 60 per cent of those with 
marked reaction died The authors sug- 
gest that inasmuch as those patients 
whose cervical cancers fail to show any 
radiation effect are very apt to die ulti- 
mately from cancer, they should be treated 
with surgery. Such a determination is 
most accurately reached by biopsy of the 
growth before radiation, after prelim- 
inary x-rays, after radium, and 3 months 
following the last radiation treatment. 


Subungual Melanomas — Subungual 
melanomas (nailbed melanomas of fingers 
or toes) were first described by Hutch- 
inson in 1886. While this group forms 
only about 3 per cent of melanomas in 
general, the lesions are sufficiently nu- 
merous to constitute frequently a latent 
focus for generalized metastatic melano- 
matosis. G. T. Pack and F. E. Adair 
in a review of 85 cases point out that the 
most valuable sign of differentiation be- 
tween this and other subungual lesions 
is a black halo in the skin about the 
involved nailbed. As the lesion pro- 
gresses, it ulcerates the nail and exudes 
a dark, thin fluid. Benign nevi do not 
produce this ulceration. The differential 
list of subungual lesions with which mela- 
noma may be confused includes parony- 
chia, pyogenic granuloma, onychomycosis 
nigrescens (fungus), subungual hema- 
toma, primary syphilitic chancer of fin- 
ger, gangrene of the toe, subungual osteo- 
chondromas, subungual fibroma, sub- 
ungual keratosis, subungual epithelioma, 
subungual angiosarcoma, subungual glo- 
mus tumors, and metastatic tumors of 
the nailbed. The treatment of subungual 
melanoma is immediate amputation of 
the digit. Routine dissection of the re- 
gional lymph nodes should be performed 
2 weeks later in order to allow tumor 
cells in the lymphatics to reach the glands 
The intermediate lobe of the pituitary 
secretes a hormone concerned with the 
function of pigment manufacture in the 
body P E Wigby and M. H. Metz^^ 
conceived the idea that a connection 
might e-xist between this hormone and 
the abiiornial growth of melanin-bearing 
cells With this in mind the pituitary of 
a patient with widespread cutaneous and 
visceral metastases from a malignant 
melanoma of the face was subjected to 
intensive high voltage x-rays He re- 
ceived a total of 1560 r. He improved 
almost immediately after the first treat- 
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inent. ]Most of the subcutaneous nodules 
disappeared and a nodule in the lung 
was reduced to half size as checked by 
x-rays Biopsy of a subcutaneous nodule 
before treatment showed markedly ana- 
plastic melanomatous growth^ whereas 
after pituitary radiation biopsy of a simi- 
lar nodule displayed only granulation tis- 
sue and melanin phagocytosis. The pa- 
tient had received previous to pituitary 
radiation splenic extract and radiation of 
the lung nodule without apparent effect. 
Following his x-ray treatment, he im- 
proved to such an extent that he was dis- 
charged from the hospital. The authors, 
encouraged with this striking result, em- 
ployed similar deep roentgen therapy to 
the pituitary in 4 additional cases of 
widely metastatic malignant melanoma 
Practicalh no regression of the lesions 
resulted. These cases dift’ered from tlie 
first in that all had l\mph node involve- 
ment and none received splenic extract. 

Lymph Node Metastases from Cer- 
vical Carcinoma — I" J. Taussig-^^ has 
pointed out that a certain number of 
lymph node metastases occur in cervical 
carcinomas of slight to moderate local 
extension lie cites the League of Na- 
tions classification m which cases with 
Ciroup I local involvement have 15 to 25 
])er cent lym])h node metastasis, (irouj) 
II, 30 to 40 ])er cent , (irouj) llf, 50 ])er 
cent, and (iroiip \\\ ()0 ])er cent Since 
the chief objection to extensive ])elvic 
dissection coinl lined with comjdete h\ s- 
terectomv is high primar\ operative mor- 
tality, the author ])ro])()ses to destroy the 
growth locally by radiation and to re- 
move the regional lymph nodes by lapa- 
rotomy. These procedures the author 
found applicable only to cancers of mod- 
erate local extension (Groups I and II) 
From 1930 to 1939 the author performed 
66 iliac lymphadenectomies for this 
type of cervical cancer The technic in gen- 
eral was as follows . ( 1 ) 4000 to 5000 r. 


deep x-rays over a period of 3 weeks, 

(2) 2 to 3 weeks after the above is con- 
cluded, a bilateral lymphadenectomy , 

(3) 2 to 3 weeks after laparotomy, 4500 
mg.-hr. of radium applied to the cervix 
and uterine cavity Two deaths followed 
the laparotomies An average of 5 glands 
was removed m each case. Of 10 cases 
treated over 5 years ago, 5 are still alive 
(50 per cent), wdiereas in a control 
group of 35 cases only 7 have survived 
the 5-year period (20 per cent) 

Radiation versus Resection of 
Infiltrating Carcinoma of Bladder — 
E Beer-^ has made an interesting com- 
parison between the end results of radia- 
tion and surgical resection of infiltrating 
carcinoma of the bladder He points out 
that it IS alw^ays difficult to implant radon 
seeds accurately into infiltrating vesicle 
growths Ills statistics shriw' that partial 
resection of the bladder for infiltrating 
carcinoma yields a 5-year cure rate of 
18.5 ])er cent, whereas only 8 8 ])er cent 
of the cases receiving radon implants 
liave survived 5 years It is p(jssil)le, of 
course, that the extent of the disease is 
not analogous in the 2 senes With 
reference to the ciiratue value of deep 
iherapx on mojierahle bladder cancers, 
Dr l)eer cites l.acasagnes pulilications 
from the I une Institute to the effect 
that no bladder cancers he\oiKl the resec- 
tion stage have been cured with deep 
roentgen therajiy lull jiatients in which 
complete resection of the bladder for 
malignant tumors was possible u]) to c 
years ago, 5 have survived to the present 
This suggests that complete resection of 
the liladder gives the lies! long-term end 
results for ojxu'alile infiltrating carci- 
noma 

Roentgen Sterilization in Breast 
Cancer — The place of roentgen steriliza- 
tion in breast cancer is still in some 
doubt. Certain cases of recurrent or in- 
operable carcinoma of the breast are iin- 
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doubtedly benefited. G W. Taylor^^ 
reviewed 50 such cases and found that 
about one-third of them displayed tem- 
porary regression of the growth or defi- 
nite clinical improvement following arti- 
ficial menopause. The patients most bene- 
fited were those with osseous metastases. 
The author reviewed in addition a series 
of 47 women with operable breast can- 
cer in which roentgen sterilization was 
done as a prophylaxis against recurrence. 
Fourteen of these had no axillary metas- 
tases and 33 had resectable nodes. No 
greater proportion of this entire group 
survived a 30-month postoperative period 
than did an analogous group without 
artificial menopause. Studies on the 
level of hormone excretion in the first 
groups indicate that the level of estrin 
excretion in the urine markedly dimin- 
ishes after the production of artificial 
menopause. 

Treatment with Cold — In 1938, 
T Fay and G. C Henny-'^ first pub- 
lished the data on the retrogression of 
tumor growth under the influence of cold. 
This investigation came about indirectly 
during neurologic experimentation on the 
determination of segmental skin tempera- 
tures by accurate tiiermocouple measure- 
ment It was learned that the average 
normal body surface temperature was 
6 3° F (3 5° C) below the tempera- 
ture of the mouth, and that on the distal 
portions of the extremities the temper- 
ature fell at times from 12° to 20° F 
(6 5° to 11 10° C) below the buccal 
temperature It occurred to the senior 
author that such low peripheral temper- 
atures might have a possible causal rela- 
tionship with the infrequency of metas- 
tases to the extremities. Review of the 
literature substantiated the infrequency 
of e.xtremity metastases but failed to elicit 
any reference to the effects of low'' body 
temperature on malignant cell growth 


The authors designed a brine circulation 
apparatus which would depress skin tem- 
peratures by local application to from 
45° to 60°- F. (7.2° to 15.6° C). Appli- 
cations were made upon 5 patients with 
inoperable cancers of the breast or cer- 
vix or hypernephroma metastases. Defi- 
nite local relief and partial regression of 
the tumor resulted In order to produce 
general lowering of body temperature, 
metabolic measures such as irradiation of 
the pituitary, thyroid and ovaries were 
tried. Later L. W. Smith and T. Fay-^ 
much more effectively accomplished de- 
pression of general body temperature to 
85° to 90° F. (29 5° to 32 2° C.) by 
withholding food, exposure of the body 
to temperature of 50° to 60° F (10° to 
15.6° C ) by air-conditioning if possible, 
light narcosis, and application of ice bags 
to the head and other parts of the body 
This reduction of the body tempera- 
ture (mouth) to below' the critical level 
of 95° F. (35° C ) IS called hibernation 
111 contrast to the local reduction of body 
temperature known as refrigeration The 
authors have determined that the critical 
level of 95° F. (35° C ) is apparently 
essential for the growth of undifferen- 
tiated tumor cells. On the other hand 
they have been able to reduce the tem- 
perature of parts of the body to 40° F. 
(4.5° C ) for prolonged periods, and 
while control biopsies taken before and 
after treatment showed marked retro- 
gressive changes in the malignant tumor 
as early as 24 hours after cold applica- 
tions, the local normal tissue showed no 
indication of damage. Later tumor biop- 
sies displayed actual tumor cell necrosis 
In order to reach distant metastases hiber- 
nation was used m conjunction with lo- 
cal refrigeration Rectal temperatures of 
from 85° to 90° F (29 5° to 32 2° C ) 
were maintained from 1 to 5 days m 38 
patients Markecl clinical improvement 
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and no fatalities were listed following 
this treatment. This type of treatment is 
offered as a valuable adjunct to the 
methods already employed in the treat- 
ment of cancer. 

Surgery of Primary Malignant Tu- 
mors — A good index of the success of 
surgical treatment for primary malignant 
tumors of long bones is available from a 
recent publication by C. C. Simmons 
He has reviewed the late results of treat- 
ment in 47 patients over 12 years of age 
Four of the 37 patients with osteogenic 
sarcoma refused treatment and were ex- 
cluded from the series. Two of them were 
radiated for inoperable lesions, and 3 died 
within the 5-year period of other causes 
Of the remaining 28 cases of osteogenic 
sarcoma receiving surgical treatment, 39 
per cent were 5-year cures Surgical 
treatment usually involved removal of 
the bone affected. These tumors lent them- 
selves to segregation into 3 histologic 
groups • ( 1 ) Those composed mo.stly of 
fibrous tissue; (2) those composed of 
cartilage, and (3) those coin[)osed of 
anaplastic cells forming little cartilage 
or mature fibrous tissue All of the 5 
cases classified as the fibrous type of 
osteogenic sarcoma were alive in 5 years , 
5 of the 7 cases of the chondral type, but 
only 1 of the If) cases of the anaplastic 
type of osteogenic sarcoma survived the 
5->ear period All of the 8 patients with 
Ewing’s sarcoma failed to survive 5 
years. One of 2 cases of reticulum cell 
sarcoma died of recurrence 12 years after 
the tumor’s apparent removal, and an- 
other is alive 14 years after amputation, 
a recurrence having been removed from 
the operative stump 7 years after ampu- 
tation The author does not employ pre- 
operative radiation because of the delay. 
His procedure is to do a frozen section 
with a tourniquet on the limb and to am- 
putate immediately if the diagnosis is 
sarcoma. In individuals over 50, the 


osteogenic sarcoma frequently follows 
Paget’s disease. The most interesting 
case in the series is a patient with the 
fibrous type of osteogenic sarcoma on 
whom a lobectomy was performed for 2 
metastases of the lung 7 vears after 
amputation of the humerus. 


References 

1 Lucke, B : Am J Cancer 34 15 (Sept) 

1938 

2 Lucke, B and Sclilumberger, H. * J Exper 

Med 70 257 (Sept) 1939. 

3 Gardner, W U Arch. Path 27 '138 (Jan) 

1939 

4 Cramer, W Am J. Cancer 30 : 318 (June) 

1937 

5 Rusch, H P and Baumann, C A : Am. J 

Cancel (Jan ) 1939. 

6 Foulds, L Am. J Cancer 35 363 (March) 

1939 

7 Sehginan, A M. and Shear, M J : Am, J 

Cancel ^7 364 (Nov) 1939 

8 Rennann S P and Miller, B J Arch Path 

27 142 (March) 1939 

9 Paikei, F, Jr and Jackson, H, Jr Slug, 

Gvnee & Obst 68 45 (Jan ) 1939 
10 Matliieu, A Inteinat Abstr Surg 68 52, 
181, in Sing, G>nec & Obst (Jan, Feb.) 

n Oaigcon, IT \V J Pcdiat 15 317 (Sept) 

1939 

12 ("olev, B L and Peterson, R L * J Pediat 
15 127 (Sept ) 1939 

n Maitm, TI E J Pediat IS 363 (Sept) 

1919 

14 Watson, W L J Pediat 15 401 (Sept) 

m 19 

15 (in>ss, R E and Goennger, C F. * Sitrg , 

(iVTRi & Obst 69 48 (July) 1939 

16 Paterson, R and Niittall, J R ‘ Am J 

Cancer 37 64 (Sept ) 1939 

17 Warren, S , et al Surg , Gyneo & Obbt 69 

645 (Nov) 1939. 

18 Pack, G T <ind Adair, F E Sin get v 5 47 

(Jan ) 1939 

19 Wigby, P E and Metz, M H Am J. 

Roentgenol 41 415 (March) 1939 

20 Tausstg, F J Am J Roentgenol 41 242 

(Feb ) 1939. 

21 Beer, E Surg, Gynec & Obst 69*113 

(July) 1939. 

22 Taylor, G W Surg , Gynec. & Obst 68 .452 

(Feb ) 1939. 

23 Fay, T. and Henny, G C : Surg, Gynec & 

Obst 66-512 (Feb) 1938 

24 Smith, L W and Fay, T - J. A M, A 113 

653 (Aug 19) 1939 

25 Simmons, C. C Surg , Gynec & Obst 68 

67 (Jan.) 1939. 



ENDOSCOPY 


859 


ENDOSCOPY 

By Louis H. Clerf, M.D. 


BRONGHOLOGY 

Hemoptysis 

Difficulty often is experienced in de- 
termining the source of bleeding from 
the air passages particularly when re- 
peated physical examinations and roent- 
gen studies of the chest are negative. 
Gerlings and Polak^ reported 2 cases 
of telangiectasis of the tracheobronchial 
tree. The first patient, a woman, aged 
26 years, had frequent attacks of hemop- 
tysis. Repeated studies proved negative 
for tuberculosis. At bronchoscopy, small 
varices were found in the trachea; in 
addition, areas of telangiectasis were ob- 
served on the soft palate, lips and about 
the face The second patient, a man, aged 
41 years, spat blood often, had frequent 
epistaxis and on several occasions had 
severe hemoptysis Tuberculosis was sus- 
pected although the lungs were negative. 
The patient’s father had a similar history 
and had many small varicosities over 
his lips Bronchoscopy revealed a small 
bleeding angioma in the trachea near 
the bifurcation and another in the lower 
lobe bronchus of the right lung. Cauter- 
ization of the varices with chromic acid 
applied bronchoscopically stopped the 
bleeding permanently. 

Allergy 

Chang2 reported 2 cases of acute laryn- 
geal obstruction that were proven to be 
definitely allergic in origin with specific 
sensitivity to milk. The larynx and gas- 
trointestinal tract were involved in 1 
while in the second case the tracheo- 
bronchial tree and larynx exhibited al- 
lergic manifestations. There was edema 
of the mucosa of the trachea and bronchi 
with much mucous exudation. In both 


it became necessary to perform tracheo- 
tomy for relief of obstructive dyspnea. 

Local treatment consisted of an ice 
coil about the neck, local application 
or hypodermic injection of epinephrine, 
cathartics to flush out toxins from the 
intestinal tract and tracheotomy for re- 
lief of dyspnea. Specific treatment should 
be directed at determining and eliminat- 
ing the offending allergens. These cases 
emphasize the importance of considering 
allergy as an etiological factor in the 
management of cases of laryngeal ob- 
struction. 

In the experience of Friedman and 
Molony® obstructive atelectasis in al- 
lergic patients may result from spasm 
of the bronchial musculature, thickening 
of the bronchial or bronchiolar walls, 
edema, hyperplasia, hypertrophy and cel- 
lular infiltration, the presence of thick 
tenacious mucus and paradoxic collapse 
of the larger bronchi during expiration 

Treatment should be concerned first 
with giving relief to the patient and 
second, with the prevention of recur- 
rence If the atelectasis persists in spite 
of ordinary methods as postural drain- 
age and the employment of expector- 
ants and epinephrine hydrochloride, 
bronchoscopic aspiration is the method 
of choice Repeated aspirations may be 
necessary before adequate ventilation of 
the air passages is secured. 

Bronchoscopy in Unresolved 
Pneumonia 

The term “unresolved pneumonia” 
often is loosely employed and frequently 
includes changes which have persisted 
for a considerable time following a pul- 
monary infection which was erroneously 
diagnosed as pneumonia. 



860 


SURGERY 


McGibbon and others*^ examined bron- 
choscopically 38 patients diagnosed in- 
correctly as suffering from unresolved 
pneumonia. Eight of these were found 
to be cases of bronchial carcinoma, 1 was 
suffering from an extrabronchial tumor 
of unknown origin, 2 from impacted 
nonopaque bronchial foreign bodies, 5 
had bronchiectasis, 4 had pulmonary ab- 
scess, 1 had an inflammatory stenosis of 
a bronchus and in 1 there was bronchial 
compression from enlarged l^ronchial 
lymph nodes. In 18 children who exhib- 
ited varying degrees of incomplete bron- 
chial obstruction secretion was found. 

The cases which are diagnosed as 
unresolved pneumonia commonly are 
those in which there is ])artial bronchial 
obstruction with secondary bronclioptil- 
monary changes distal to it. In cases of 
complete obstruction with pulmonary 
atelectasis the findings would differ 
greatly from those observed in unre- 
solved pneumonia The age of patients 
is important in this group In children 
and young adults, bronchial obstruction 
IS more often due to foreign Ixxly, se- 
cretions or enlarged lynqih node In 
adults, lironcliial carcinoma is a common 
cause of obstruction. 

Acute Laryngotracheobronchitis 

Acute laryngotraclieol)ronchitis remains 
one of the most serious respirator) in- 
fections that has to he dealt uith in 
children Richards’^ has shown that in 
spite of the best-knowm methods of treat- 
ment the mortality rate is greater than 
50 per cent In a recent report on 17 
patients wath fulminating tracheobron- 
chitis there occurred 7 deaths Trache- 
otomy still remains the ideal method for 
relief of laryngeal obstruction. Although 
intubation has been advised the problem 
of obstruction to the low^er airways can- 
not be met as readily in the intubated 
as in the tracheotoimzed patient 


Crusting of secretions m the trachea 
and larger bronchi may be relieved by 
repeated bronchoscopic removals Any 
measures that will counteract dryness 
of the inspired air and formation of 
obstructing masses of secretion must be 
employed. Among the many solvents em- 
ployed, Richards has found nothing so 
effective as a solution of sodium perbo^- 
late, frequently instilled into the trachea 
through the tracheotomic cannula and 
removed soon after by catheter suctiop. 
Since the Streptococcus hemolyticus is 
so frequently found in these cases sui- 
fanilamide probably will be tried with 
increasing frequency It was employed in 
3 cases with but 1 recovery Further 
trial IS needed to establish its value in 
this infection. 

In the treatment of patients w'ith acute 
laryngotracheobronchitis, Evans'-^ empha- 
sized the importance of competent nurs- 
ing care, maintenance of an adequate 
airwa) b) tracheotomy, frequent as- 
piration of secretion through the can- 
nula vMth bronchoscopic removal of 
crusts when indicated and humidification 
of the air In 3 cases which recovered, 2 
were due to a Staphylococcus albus and 
1 to a Strcptococi us hciuolyticus In the 
cases resulting from stajih) lococcus in- 
fection liactenophage was instilled into 
the trachea through the cannula at fre- 
(|uent intervals and soon removed by 
suction bAch instillation pr(j(luced a 
paroxvsni of coughing with evacuation 
of large quantities of viscid purulent se- 
cretion 

In the experience of Font and Ortiz"^ 
wdio reported 6 cases of acute laryngo- 
tracheobronchitis w'lth 3 fatalities, the 
Staphylococcus aureus hciuolyticus was 
found in all cases The clinical course in 
their cases w'as not unlike that noted m 
cases due to the Streptococcus hemolyh- 
CHS. The indications for treatment are 
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maintenance of an adequate airway and 
avoidance of dehydration. 

In a series of 10 cases of acute laryn- 
gotracheobronchitis, Galloway^ reported 
2 fatalities. He expressed the opinion that 
death resulted from cardiac and general 
exhaustion following occlusion of the 
bronchi by thick viscid secretion and 
edematous and inflammatory mucosa. In 
addition to tracheotomy and bronchial 
aspiration he recommended postural 
drainage employed in conjunction with 
instillation into the tracheobronchial tree 
of warm sodium bicarbonate or ephed- 
rine solution and catheter aspiration 
through the tracheal cannula. 

Neoplasm of Trachea and Bronchi 

In a study of carcinoma of the trachea, 
Olsen^ added 9 cases that had not been 
previously reported. The symptoms, 
namely dyspnea, cough and stridor, are 
caused chiefly by certain mechanical fac- 
tors and commonly are observed late. 
While these and the findings by roentgen 
study are important, tracheotomy and 
biopsy are essential for diagnosis m 
practically every case 

The prognosis is unfavorable. Treat- 
ment is difficult and unsatisfactory due 
to late diagnosis and inaccessibility of 
the lesion. Surgical resection, local 
removal and cauterization with surgi- 
cal diathermy through a bronchoscope 
or through the tracheotomy wound offer 
the best results 

Two cases of carcinoma of the tra- 
chea, both occurring in women, were 
reported by Cann The sMiiptoms were 
unproductive cough, stridor and dyspnea. 
There were no voice disturbances; mir- 
ror laryngoscopy w^as negative. In both 
the diagnosis was made by biopsy, 1 by 
bronchoscopy and the other through the 
tracheotomy fistula 

One of the cases was treated by roent- 
gen therapy, the other by teleradium. 


In both, the tumor has disappeared and 
the tracheal obstruction has been re- 
lieved. 

In the experience of Brock^^ the most 
frequently encountered benign bronchial 
tumor is the so-called adenomatous polyp. 
All benign tumors exhibit a marked 
tendency to bleed and to produce secon- 
dary pulmonary changes by causing ob- 
struction followed by infection. Removal 
of the growth with forceps followed by 
the application of radium to the involved 
area is recommended. 

The outlook for cure of carcinoma of 
the bronchus is unfavorable. Most satis- 
factory results are obtained by removal 
of the entire lung and adjacent lymph 
nodes. Unfortunately, the incidence of 
operability is not high. Next in order 
of preference is intrabronchial insertion 
of radon seeds rather than roentgen 
therapy. While complete cure is not 
anticipated by either the application of 
radon or roentgen therapy, the former 
produces local destruction of the growth, 
thus preventing complications incident to 
bronchial obstruction wnth suppuration. 

Bronchial Foreign Bodies of 
Long Sojourn 

In a detailed report of findings in 9 
cases of bronchial foreign body of long 
sojourn, Butler and his co-workers^^ dis- 
cussed the nature and significance of the 
pathologic changes consequent upon the 
prolonged presence of the foreign objects 

Particular emphasis w^as placed upon 
acute suppurative pneumonitis and chronic 
suppurative bronchiectasis, 1 or both 
of wdiich w^ere observed m 7 of the 9 
patients It is reasonable to believe that 
they are evolutionary phases of the same 
entity and further, that chronic suppura- 
tive bronchiectasis, without or with bron- 
chostenosis, IS the probable fate of any 
patient who has survived prolonged ob- 
struction of a bronchus by aspirated for- 
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eign body. When pulmonary suppui'ation 
has become established, neither removal 
of the foreign body nor other palliative 
form of treatment is adequate to affect 
a cure. Extirpation of the damaged 
lobe or lung is indicated. 

Pneumonography in Pulmonary 
Abscess 

An absence of clinical symptoms refer- 
able to a suppurative process and the dis- 


be employed routinely in these cases 
to ascertain the condition of the bron- 
chial tree and that the clinical concept 
of healing of pulmonary abscess should 
include the residual changes in the 
bronchi and lungs. 

Bronchoscopy in Bronchiectasis 

In discussing the development of 
bronchiectasis, Holinger^^ emphasized 
the importance of recognizing those forms 




1— -Kadiojfrai)!! showing early ti laiigular shad(nvs at the ntfht base which persisted 
2 iiiontlis t(tllovv an "at\i)KMl pneumonia’’ The chihl had cough and low-grade fevei, with 
l)h\su.il hndingvS ot dullness and bronchial bieathing at the right base (llolinger Ann Otol 
Kliinol 4ind Lar^'iig.) 


appearance of the roentgen shadows of 
pulmonary abscess and surrounding 
pneumonitis commonly are accepted as 
conclusive evidence that an abscess of 
the lung has healed In a study of a 
group of cases of apparently healed 
pulmonary abscess, Franklin^'" found that 
residual pathologic changes in the lung 
and bronchi often may be demonstrated 
by instilling iodized oil for lung mapping 
He concluded that this procedure should 


of bronchial inflammation which, pro- 
ducing bronchial obstruction and atelec- 
tasis, eventuate in lironchiectasis unless 
])r()mpt relief is afforded The physical 
findings and roentgen shadows of a tri- 
angular basal lesion often suggest a diag- 
nosis of pneumonia The clinical course, 
however, is atypical Physical signs com- 
monly persist and there are clinical evi- 
dences of lower lobe atelectasis The 
roentgen findings confirm this and show 
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a triangular shadow at the base of 1 
lung (Fig. 1). 

The bronchoscopic findings in such 
cases are of utmost importance. The 
bronchus of the involved lobe is found 
inflamed and contains a moderate quan- 
tity of viscid pus Removal of this reveals 
an inflamed and edematous stenotic lu- 
men with thick pus oozing from the 
orifices of the swollen bronchial sub- 


that in cases of long standing repeated 
bronchoscopic aspirations and bronchial 
dilatation were necessary to reestablish 
normal function. 

In cases of several years’ duration, 
restoration of function may be impos- 
sible although bronchoscopic aspiration 
will aid materially in reducing the quan- 
tity of sputum and change its foul char- 
acter. 



Fig. 2 — Radiograph of same patient as shown m Fig 1 made following bronchoscopy. Dilata- 
tKjii of the inflammator> bronchial stenosis and aspiration of the obstructing purulent secretion, 
whicli produced the atelectasis, re^juhed in piompt reaeratiun of the involved portion of the right 
l()v\ei lobe (liohnger ^\nn Otol Rliinul and Laryiig ) 


divisions ( )ften no air bubbles are ob- 
served m the pus indicating that air 
neither enters nor leaves that portion 
of lung which is atelectatic In a large 
number of cases there was prompt clear- 
ing up of the involved area following the 
initial Iironchoscopy (Fig 2). These 
cases can still be considered as definitely 
‘ prebronchiectatic '' Every effort should 
be made to clear them up as promptly 
as possible for it has often been noted 


Bronchoscopy in Tuberculosis 

During the past few years bronchos- 
copy has gamed prominence as an aid 
in diagnosis and treatment of pulmonary 
tubeiTulosis. The information gained by 
this procedure lias been most helpful 
Despite this there will arise a question 
whether bronchoscopy had any deleteri- 
ous effects on the patients examined. 

Advocating routine bronchoscopic ex- 
aminations m all cases of active pulmo- 
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nary tuberculosis, Mclndoe and others^^ 
examined 272 patients over a period of 
more than years There was an in- 
crease in the pulmonary disease in only 
4 patients on the basis of a comparison 
of the pre-and post-bronchoscopic roent- 
genograms In some cases the quantity 
of sputum was increased for a few days 
following bronchoscopy but there were 
no significant changes on the basis of 
the number of tubercle bacilli found 
There were temperature rises in a small 
group of patients but these were not re- 
garded as significant There was no 
apparent lasting increase in the laryn- 
geal reactions 

The information gained by bronchos- 
copy was noteworthy Eleven per cent 
of the patients showed evidences of tuber- 
culous involvement of the trachea or 
bronchi based on the appearance of the 
lesion rather than histological examina- 
tion Persistant oral wheeze was the 
symptom most frequently encountered 
I>ronchial obstruction, unexplained spread 
of the tuberculous infiltration or atelec- 
tasis were most comnionh encountered 
with tubercuhnis tracheolironchitis. 

In a hronchoscopic study of 516 tu- 
berculous ])atients, 1 lavvkins^ found 
gross evidences of tuberculous bronchitis 
m 132 Inamajont) the iiu'oh eineni was 
unilateral There was extensive ulcera- 
tion of a major lironchus in 43 with 
extension into the trachea in 27 in- 
stances In se\eral a mam bronchus was 
comj:>lctel} occluded 

Although bronchoscop} in tuberculosis 
has not been routinely employed by the 
author it has been performed on patients 
wdio exhibited certain of the classical 
symptoms and signs of tuberculous 
tracheobronchitis, namely asthmatic at- 
tacks, wheeze, rhonci, dyspnea out of 
proportion to vital capacity, excessive 
cough with tenacious sputum, constant 
tendency to clearing of the throat and 


persistently positive sputum with no 
other evidences of pulmonary tubercu- 
losis. 

The discovery by Benedict^'^ of bron- 
chial stenosis by bronchoscopy m 3 
patients in whom thoracoplasty had been 
performed for pulmonary tuberculosis in- 
dicated the need for preoperative bron- 
choscopic study. The stenosis presumably 
w'as caused by a preexisting tuberculous 
tracheobronchitis. Gradual dilatation of 
the stenosis and aspiration of secretions 
were carried out with marked benefit to 
the patients Repeated dilatation is rec- 
ommended to prevent recurring stenosis. 

Bronchopulmonary Aspergillosis 

The paucity of reported cases would 
indicate that invasion of the lungs by 
aspergilli is uncommon In the patient 
with bronchopulmonary aspergillosis re- 
])orted by Stolow’"^'*^ a diagnosis of pul- 
monary tuberculosis had been made al- 
though no tubercle bacilli were found 
There w'Us a history of cough which 
developed while he was threshing oats. 
44ie bronchoscojiic findings w'ere not sig- 
nificant , secretion remov'ed for liacterio- 
logical study revealed an aspergilliis The 
importance of the history and studies of 
sputum for fungi in jiatients suspected 
a^ tuberculous but with negative sputum 
is reconimeiulecl 


ESOPHAGOLOGY 

Cicatricial Stenosis 

In an analysis of 50 cases of stricture 
of the esophagus, Martin and Arena^*^ 
found 48 due to the ingestion of lye 
The common site of stenosis was the 
upper third of the esophagus In 10 the 
strictures were multiple Follow-ung the 
initial symptoms there was usually a 
brief period of no apparent dysphagia 
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They advocated the passage of a mer- 
cury-filled catheter beginning 4 days 
after the accident if edema and inflamma- 
tion have subsided sufficiently. Peroral 
bouginage, employing a string as a guide, 
retrograde bouginage through a gastros- 
tomy opening, peroral esophagoscopic 
or retrograde gastroscopic bouginage 
must be used in treatment if cicatricial 
stenosis has developed. 

The ease of perforation of the esopha- 
gus must constantly be borne in mind 
by anyone undertaking the treatment 
of any type of esophageal stricture. 
Heatly^*^ emphasized the importance of 
varying the method of treatment with 
the experience of the physician himself. 
It is imperative that the general condi- 
tion of the patient receive primary con- 
sideration before local measures are at- 
tempted. All blind methods of treatment 
as well as over-rapid or excessive dilata- 
tion should be avoided. Dilatation should 
be carried out under visual guidance or 
by employing a previously swallowed 
string as a guide. It is important to keep 
the patient under observation for months 
after the conclusion of active treatment 
if successful results are to be secured 

Periesophageal Abscess 

The most frequent site of perforation 
of the esophagus is at the level of the 
cricopharyngeus In a study of perie- 
sophageal abscess, Hunt^^ found that 
the causes were injury due to foreign 
Iiody, instrumentation and spontaneous 
rupture accompanying malignancy In 
an analysis of 20 cases of periesophageal 
abscess he found that in 17 the perfora- 
tion was produced by foreign body, m 
2 it followed biopsy and in I it occurred 
following instrumentation. The roentgen 
study often is the determining factor m 
diagnosis and aids in differentiating be- 
tween simple cellulitis and abscess for- 
mation with a bubble of air. 


Sixteen of the 20 cases were operated 
on by external drainage with 12 recov- 
eries and 4 deaths. Four cases, all of 
which terminated fatally, were not oper- 
ated on but were treated either conserva- 
tively or esophagoscopically. Hunt ex- 
pressed the opinion that external drainage 
gives the best results. Any rise in the 
temperature and leukocyte count, pain 
and particularly roentgen evidence of 
periesophageal involvement necessitates 
immediate external incision and drainage 
Intraesophageal treatment should be em- 
ployed only in selected cases. 

Peptic Ulcer of Esophagus 

Two conditions necessary for the pro- 
duction of peptic ulcer of the esophagus 
are the presence of gastric mucosa in the 
lower portion of the esophagus and a 
patent cardia through which gastric juice 
may be regurgitated. Chamberlin^^ sug- 
gested that the patency of the cardia 
might be caused by congenitally short 
esophagus or hiatal hernia. In 7 cases 
reported by him one or both of these con- 
ditions were present Among the criteria 
necessary for the diagnosis of peptic 
ulcer of the esophagus is visualization 
of the ulcer by direct examination. 

Foreign Bodies 

In an experience of 200 esophago- 
scopic examinations in patients suspected 
of having a foreign body lodged in the 
esophagus Wrigley-^ found and removed 
a foreign body in 180. In 6, the foreign 
body was seen but passed into the stom- 
ach, in 1 case it was seen but was im- 
movable and in 13 the examination 
proved negative. In a number of cases 
where there was a history of swallow- 
ing some object and the roentgen report 
indicated the presence of a residual flake 
of barium, the esophagoscopic examina- 
tion was negative; however, a foreign 
body was found sufficiently often to jus- 
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tify routine esophagoscopy. Wrigley em- 
phasized the importance of diagnostic 
esophagoscopy m all cases in which the 
roentgenologist is unable to give an abso- 
lutely negative report. 


GASTROSCOPY 

Gastroscopy for Diagnosis 

Although the value of flexible tube 
gastroscopy in early diagnosis of gastric 
carcinoma may be disputed, gastroscopists 
recognize its value in differentiating be- 
tween benign and malignant lesions m 
determining operability of the latter. 
Schindler and Gold-^ expressed the 
opinion that gastroscopy facilitate.s early 
diagnosis of gastric cancer and often is 
superior to all other diagnostic methods 
They emphasized tlie importance of con- 
sidering gastroscopy as being siqiple- 
inentary to and not com[)ctitive with 
roentgen study Cases are cited in which 
gastroscopy aided in diagnosis of cancer 
111 the absence of other data, in cor- 
roborating' the roentgen diagnosis and 
in determining operabihti 

In a gastroscopic stiuK of 14.^ p<i- 
tients to determine the incidence of 
chronic gastritis, Mc.X’eer and I'arou- 
skv-'” found tliat in over .SO jier tent 
some form of gastritis was found ])res- 
ent In their expeiience the clinical, 
laboratory and roentgen studies give 
little mtorniation m a majority of these 
cases, the exception being advanced 
htpertrophic gastritis where roentgen 
study may make such a diagnosis. Patho- 
logical corroboration of a diagno.sis of 
gastritis IS difficult because of rapid post- 
mortem autolysis of gastric mucosa. 

In a rejiort on the gastroscopic find- 
ings in 23 patients with pernicious ane- 
mia, Schindler and Serby^** found no 
evidence of appreciable improvement in 


the appearances of the gastric mucosa 
in 4 of 14 that received treatment. In 
the remaining 10 treated patients almost 
complete regeneration of the mucosa oc- 
curred In 9 that did not receive treat- 
ment there were evidences of atrophic 
01 superficial gastritis, either diffuse or 
patchy, distributed both in the antrum 
and body of the stomach. 
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GYNECOLOGY 

By P. Brooke Bland, and Arthur First, M.D. 


AMENORRHEA AND 
STERILITY 

X-ray Therapy — L I. Kaplan^ re- 
established menstruation in 124 of 142 
ameiiorrheic women All of the women 
received roentgen therapy to the pelvis; 
104 were given additional therapy to the 
pituitary and in 6 the thyroid also was 
treated. The amenorrhea in these women 
lias persisted for from 1 month to 14 
years and sterility from 1 to 18 years. 
The oldest patient was 45 and the young- 
est 19 years of age. The data show that 
the younger the patient, the more suc- 
cessful the results Those most success- 
fully treated were within the 21 to 29 
year group There were 52 subsequent 
instances of pregnancy Of the 52 who 
conceived, 17 did so more than once 
Five women aborted ; 2 of these aborted 
twice 

Forty-four went to term and delivered 
50 normal babies, 1 woman was pregnant ; 
in 1 woman an ectopic pregnancy devel- 
oped which was terminated by opera- 
tion, and 1 bore an abnormal child In 
the group of living children there were 
27 bo}s and 23 girls, and reports from 
their parents have disclosed no abnor- 
malities or physical deformities Because 
of the success achieved with irradiation, 
the author reiterates his previous conclu- 
sion that 11 radiation, w'hen properly em- 
ployed, Is not harmful to the mother or 
to the offspring and that it has proved 
a valuable therapeutic procedure for the 
treatment of amenorrhea and the relief 
of sterility 


BLADDER, URINARY 
Postoperative Care — J. D Wood- 
rufif and R W. Te Linde^ advocate in- 
stilling into the bladder 1 ounce (30 cc ) 


of 0.5 per cent aqueous solution of mer- 
cuTochrome in the operating room. The 
results after pelvic laparotomies have been 
very gratifying, the incidence of catheter- 
ization having been reduced from 51 per 
cent ill a control series to 6 5 per cent 
in a series of 500 cases in which this 
procedure w^as used. An instillation of a 
liter of fluid by rectum at the same time 
was found to be of no value in reducing 
the incidence of catheterization. 

Evidence is presented to show^ that the 
patients in wdiom the instillation was 
used voided earlier and m greater 
amounts, thus more completely emptying 
the bladder than the patients in the con- 
trol senes The shorter the anesthesia 
the greater the likelihood of spontaneous 
postoperative micturition The patients 
receiving a basal anesthesia of avertin 
with amylene hydrate required catheteri- 
zation m 8 2 per cent while those given 
straight gas, oxygen and ether required 
catheterization in only 3 7 per cent 

Postoperative urinary tract infection, 
as judged by symptoms of cystitis on dis- 
charge and pyelitis, did not occur after 
any of the 500 laparotomies m which the 
procedure was earned out, with the ex- 
ception of 3 cases. In each of these there 
w^as a definite history of urinary tract 
infection preoperatively The procedure 
has been show n to be of no value in case 
of extensive plastic operation, in wTich 
an indwelling male catheter is considered 
the most satisfactory procedure 


CERVIX UTERI 
Carcinoma 

Diagnosis — H Wespi and D Brasch^ 
report the clinical observations in 9 cases 
of primary carcinoma of the cervix. 
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These observations extended over more 
tlian 2 years, the authors employing the 
colposcope, the iodine test and micro- 
scopic analyses on the basis of Hinsel- 
mann’s classification. The age of the pa- 
tients ranged between 32 and 52 years, 
with an average of 41 5. The authors’ 
purpose was to arrive at a comparative 
evaluation of the microscopic and colpo- 
scopic pictures and a rapid survey of 
the extension and nature of histologic 
modifications. Serial sections were per- 
formed on 8 patients. 

The 9 patients were divided into 3 
groups. In group 1 (5 patients) carci- 
noma was discovered only through the 
colposcope In group 2 (2 patients), 
colposcopy confirmed macroscopic suspi- 
cions. In group 3 (2 patients), 1 case 
of carcinoma was delected without the 
colposcoiie, in the other case, the malady 
was too deep seated to admit of colpos- 
copic determination In their epicritic.il 
comments, the authors ])omt out several 
microscopic iieciilianties llesides areas 
with manifest inward penetration and 
jironoiinced at_\pias of a c.ircmom.iloiis 
nature there w ere e\tensi\e juniioiis with 
marked atipaal ejiitbeluim liiit witliout 
,iny indications of ja'iiinrating growth, an 
iiifhcatioii of taiiiei of nnilticellul.ir ori- 
gin, the conneitioii esi.iblisbed In ,in 
.ilipical ejiitheliiim, i, tiled “matn\” liy 
lliiiselmann In 3 patients, abnormal 
epithelium was found liesides tlie .at} jncal 
Near]_\ all of the 7 p.itients successfully 
examined with the colpostope leveak'd 
\anous modifications, such as leuko- 
plaki.i, to w Inch, according to the authors, 
no undue significance shoiikl be attached 
Coar.se, heave proliferations and red sur- 
faces that bled easilv on being touched 
along with other "inatrix" arenas invited 
suspicion of the presence of a carcinoma. 
Wlienever the atypical epithelium ex- 
tended beyond the colposcopically sus- 
pected areas, aj)|)Iication of the iodine test 


adjudicated the doubt. The authors state 
that they employed the Schiller test with 
greater frequency to distinguish patients 
with atypical and hence carcinomatous 
epithelium from those with abnormal 
epithelium. None of their patients showed 
the characteristic symptoms of early car- 
cinoma, such as bleeding on contact and 
bloody discharges They therefore stress 
the significance of the period of latency 
and emphasize the value of precaution- 
ary examinations, if the colposcope and 
iodine tests are resorted to from the 
beginning. 

Treatment — This paper by J. V 
Meigs and M. L Jaffe^ presents 70 pa- 
tients who have lieen followed and studied 
very carefiill> It show^s that the results 
of the tretilmeiit of cancer of the cervix 
with x-rays and radium are eminently 
.satisfactory It is evident that certain 
charts ol jirognostic value can be made 
and the curves induce the authors to be- 
lieve that it is no longer necessary to 
follow jiatients for 5 \ears before rejiort- 
ing on them hut that a 3-\ear follovv-up 
ironi the time of treatment should suf- 
fiie It, liom the end lesults ;it 3 ye.irs, 
1.^ jier lent is deducted lor the next 2 
je.irs, the apiiruximate 5-}ear results 
c.in be predicted Therelore, more op- 
portunities ari‘ given to the gvnecologist 
and ladiologist to change a given form 
of treatment 

d'he authors believe that the routine 
study of microscopical slides, while the 
jiatient is being seen, is of great value 
d"he ])resence or absence of a proper 
microsco])ical radiation reaction is an im- 
portant prognostic sign The authors 
advise that in every cancer clinic the 
.slides be looked at at the .same time that 
the patients are examined. 

Biopsies should be taken before treat- 
ment starts and after treatment to deter- 
mine whether or not radiation is satisfac- 
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tory as determined by the radiation 
reaction. 

In this series of cases it is evident that 
kidney lesions due to blocked ureters 
with subsequent uremia are among the 
chief causes of death. It is the feeling 
of the authors that more urological in- 
vestigation should be undertaken and it 
should be undertaken before, during, and 
following treatment. Any indication of 
ureteral block should be treated early 
rather than late. 

Chronic Cervicitis 

Treatment — The treatment of chronic 
cervicitis is discussed by W. T. Black.® 
Topical applications are advised by some 
physicians. Black has not found them 
particularly effective A cervical infec- 
tion confined to the portio vaginalis and 
associated with vaginitis should, of course, 
be treated along physiologic lines, i. e., 
by keeping the vaginal flora at the nor- 
mal of 4 or 4.2 

The surgical treatment of chronic cer- 
vicitis consists of amputation, a Sturm- 
dorf operation or a trachelorrhaphy. 
In the elderly, a badly diseased cervix, 
especially if elongated, lacerated or pro- 
lapsed, should he completely removed 
.\mputation may also be performed m 
jounger women who are sterile 

When tlie cervix is elongated and hy- 
pertrophieil, a modified Schroeder or 
.Sturmdorf operation is advisable In the 
liresence of an extensive laceration, tra- 
chelorrhaph}' is indicated A laceration 
of 1 5 cm or les.s is best treated with 
the cautery Elect rosurgical operation is 
the method of choice for chronic cervici- 
tis, as it gives excellent results and re- 
duces the danger of cancer. Cauteriza- 
tion or conization is preferable to elec- 
trocoagulation in that they are less often 
followed by infection Electrocoagulation, 
moreover, interferes with the obtaining 
of a complete biopsy specimen. 


For a superficial endocervical lesion, 
lineal applications of the smallest cautery 
point are sufificient for mild cervicitis and 
the cautery should be lightly applied; 
deep cauterization or conization should 
be avoided. For a small cervix with a 
persistent mucopurulent discharge, re- 
peated light cauterization is preferable. 
For more advanced infections, deeper 
lineal burns are necessary. For the hy- 
pertrophied cystic cervix, conization, fol- 
lowed by destruction of cysts left by the 
cautery point, is the proper treatment. 
A laceration, if present, may be cauter- 
ized at the same time Rarely is amputa- 
tion required, even in the presence of 
extensive disease In any case, one 
should avoid entering the uterine cavity, 
as this adds materially to the danger of 
infection. 

In the postoperative care, the patient 
should be w^arned that the leukorrheal 
discharge will increase and informed of 
the probability of bleeding within 10 to 
14 days and the possibility that the fol- 
lowing menstrual period w’lll be pro- 
longed. She should also be instructed to 
begin taking douches after 2 or 3 days 
unless the uterus is retroverted and the 
cervix patent; in this event, the douches 
should be postponed Coitus should be 
discontinued for 1 month The patient 
should see her physician wnthin 10 days, 
again 2 w.’eeks later and thereafter once 
each month for 4 months or longer 

At the patient’s first visit, the physi- 
cian should avoid loosening the exudate 
for fear of hemorrhage germicide is 
gently applied to the endocervix at sub- 
sequent visits ; after 1 month, dilation of 
the cervix may be necessars' The mu- 
cous membrane regenerates, epithelizes 
and becomes normal in appearance and 
function except for a deficiency of mu- 
cous secretion. 

Stenosis, atresia, cellulitis, pelvic ab- 
scess and even peritonitis with death are 
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possible sequelae of improper operative 
treatment or postoperative care. 

Tuberculosis 

Tuberculosis of the cervix uteri is 
discussed by D. C. Collins ^ Among 
33,580 reported instances of female geni- 
tal tuberculosis there were 133 (0 3961 
per cent) of tuberculosis of the cervix 
uterine Of these 133 cases, 13 (9.776 
per cent) were undoubtedly instances of 
primary tuberculosis. In approximately 
42 per cent of these cases there was asso- 
ciated active pulnionar}^ tuberculosis. 

Tuberculosis of tlie cervix uteri is, 
111 approximately 85 per cent of cases, 
secondary to a tuberculous focus else- 
where m the body Such primary foci 
may be found in the lungs or m either 
the gastrointestinal or the genitourinary 
tract Of the 185 cases which the author 
studied from the literature, in 156 (84 
I^er cent) there was demonstrable tuber- 
culosis elsewhere In 102 cases (55 131 
per cent) gemtounnar\ tuberculosis was 
])resent in either an active or a ([uiescent 
stage Mani.Lge and pregnanew are 2 
common contnliutmg c'tiologic factors 
Tuberculosis of the female generatixe 
tract occuis most fre(|uentl}' in the fal- 
l()])ian tubes and jirogressu ely diminishes 
in rre(|uencw as U ajipioaches tlu‘ uterine 
cer\i\ It is behewed that this disease 
usu.ill} results fioni a descending infec- 
tion sjiread by eontiguitv from foci sit- 
uated higher in the ])el\'is or by hematog- 
enous and h mphogenous routes from 
distant foci 

Jhmiiarv' tuberculosis of the uterine 
cervix is rare In this senes of 185 
cases studied from the literature there 
w^re 16 proved instances of this type of 
primary infection. 

Tuberculosis of the cervix uteri is 
classified into 4 types . The ulcerative ; the 
papillary, the miliary, and the rare bacil- 
lary catarrhal Thus the gross appear- 


ance of the cervical lesion may vary 
widely. The typical lesion is usually 
ulcerated 

Secondary infections are commonly 
superimposed on these lesions. Varying 
degrees of bleeding or even severe hem- 
orrhages with accompanying foul leukor- 
rhea are frequently encountered Micro- 
scopically, typical tubercle formation is 
not commonly seen Often atypical tu- 
bercles composed of only epithelioid and 
lymphocytic cells may be the only evi- 
dence on which a presumptive diagnosis 
of tuberculosis can be made Acid-fast 
stains for the jiresence of the tubercle 
liacillus in either the microscopic section 
or the tissue smear may be a])parently 
negative Inoculation of guinea jngs may 
])rove to lie the only reliable method by 
whicli a correct diagnosis can be estab- 
lished. Ihopsy is a c[uick method of 
establishing a jirohahle correct diagnosis 

In 100 ulcerated lesions of the cervix 
w'liich grossly resemble a neoplasm, the 
physician could correct! v diagnose the 
lesion as being caused b\ a carcinoma in 
^^8 The disease must be differentiated 
fiom lesions resulting from h\pertroph\ 
of the cer\ix accom])anu‘d b\ exersion 
and erosion, m\omatous or ])ol_\])<)id 
cb<inges, gonorrlu^a, s\ philis, actinoni} - 
cosis, sarcoma and ])rnicip«dh carcinoma 

Treatment" d'he treatment of tuber- 
culosis of the uterine ec*r\ix should pref- 
c‘ra))l} b(‘ of a radical surgical character, 
such «is abdominal panhysterectomy 
with the ])ossiblc preservation of 1 o\ary, 
if the ])atient\ condition and otlier fac- 
tors are fa\oral)le, because usiudl} ex- 
tensue tubeiculous (hse<isc of the ujipct 
pelvic part of the generative tract is ])res- 
ent and must be eradicated if cure is to 
result Imr that reason and liecause of 
the rarity of a jinniary tuberculous infec- 
tion of the cervix, local treatment of the 
cervical lesion is not advisable. For simi- 
lar considerations, roentgen and radium 
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therapy will often prove disappointing in 
their end results The contraindications 
to the employment of surgery are ad- 
vanced local tuberculous lesions with 
extensive involvement of the neighboring 
bladder or rectum, extensive tuberculous 
salpingitis, marked secondary infection, 
the presence of active tuberculous foci 
elsewhere, cardiovascular disease and 
senility. The ultimate prognosis in this 
disease entity is dependent on the type 
of treatment employed and on whether 
active tuberculosis is present elsewhere in 
the body. 


DYSMENORRHEA 

Treatment — U. J. Salmon, S. H.Geist 
and R. I Walter'^ report a group of 30 
patients with dysmenorrhea who were 
treated with testosterone propionate. 
The level of testosterone tolerance was 
established at approximately 500 mg 
Administration of upwards of 500 mg. 
resulted in the appearance in some of the 
cases, of (a) masculimzation phenomena, 
vis., hoarseness of the voice, facial hir- 
sutes, slight enlargement of the clitoris ; 
and {b) evidence of estrogen deficiency, 
VIS , suppression of menstruation, atro- 
phic vaginitis, \ar\ing degrees of hypo- 
plasia of the eiKlumetnum, and “nega- 
tive” vaginal smears. 

The suggestion is made that the bio- 
logic effects of testoseroiie propionate 
(ill doses of 500 mg. or more) in women 
IS brought about In mhilntion of the 
gonadotropic factors of the li}pophysis 
with consequent supjiression of ovula- 
tion, estrogen and iirogesterone forma- 
tion and menstruation, as well as by in- 
activation of the circulating estrogens 
and estrogen stores m the body. 

Normal cyclical phenomena (clinical 
and morphologic) returned spontaneously 
in all cases within 2 months after treat- 
ment. With doses of 300 mg or less, 
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neither androgenic nor estrogen defi- 
ciency effects were produced. 

In the treatment of dysmenorrhea the 
dosage of testosterone propionate rec- 
ommended is 250 to 300 mg. given dur- 
ing 1 cycle. Symptomatic relief was 
achieved in 26 of the 30 cases. The 
therapeutic effects noted with smaller 
doses of testosterone propionate are 
probably the result of partial inactiva- 
tion or modification of the action of the 
estrogens and progesterone. 


ECrrOPIG PREGNANCY 

A review of 310 operative cases of 
ectopic pregnancy is reported by L. Lang- 
man and M Goldblatt.® In these cases 
there is an unusually high incidence of 
previous lower abdominal surgery 
Although a history of pelvic infection 
was obtained in less than 20 per cent of 
our cases, microscopic examination of 
the tubes show'ed evidence of inflamma- 
tion in more than 50 per cent The au- 
thors find that overemphasis has been 
placed on the sterility period prior to the 
occurrence of an ectopic pregnancy. The 
number of previous pregnancies or their 
termination bears no relation to the inci- 
dence of ectopic pregnancy 

Pain IS most often colicky, severe, ir- 
regular, and generalized over the abdo- 
men. Radiation to 1 or both shoulders 
is relatively uncommon, but significant 
when present Nausea and vomiting are 
far more frequent than fainting The 
latter, when present, is pathognomonic 
Pain and bleeding m relationship to the 
last menstrual period is extremely varia- 
ai)ie as to occurrence, duration, and 
amount, and often difficult to correlate 
Physical findings without laboratory 
aid are often misleading. The sedimen- 
tation rate is most often normal in spite 
of an elevated white count In doubtful 



872 


SURGERY 


cases, the Aschheim-Zondek test (or 
Friedman modification) is indispensable. 
Excluding abortions and normal intra- 
uterine pregnancies, a positive test always 
means ectopic pregnancy. 

The use of repeated whole-blood trans- 
fusions before, during, and after the op- 
eration should reduce the mortality to 
less than 2 per cent. The percentage of 
error in this series was 29.7 The com- 
monest cause of error was chronic sal- 
pmgo-oophoritis. This, it is believed, can 
be greatly reduced by the more frequent 
use of the Aschheim-Zondek test. 

More than two-thirds of the cases of 
ectopic pregnancies in this series oc- 
curred in the ampullary portion of the 
tube, as has been reported by other in- 
vestigators Pathological examination of 
the tubes removed revealed inflammatory 
reaction both acute and chronic in over 
50 per cent of the cases 


ENDOMETRIOSIS 

Treatment — The treatment of endo- 
metriosis is discussed by V. S. Coun- 
seller Removal of both ovaries or 
their destruction by radium or roentgen 
ray would render all endometnomas in- 
actne, but unfortunately must cases of 
endometriosis occur during the most ac- 
tive reproductive ])enod of life, that is, 
m the third and fourth decades How- 
ever, too much emphasis should not be 
jilaced on this for the author has found 
that 48 9 per cent of 131 married patients 
with this disease either had never been 
pregnant or had had only miscarriages 
The absolute sterility was 32 1 per cent 
Furthermore, following conservative sur- 
gery m these patients m 55 cases in 
which pregnancy could have reasonably 
been expected, it actually did occur in 
only 7 patients, resulting in a total of 
10 children. 


Counseller feels that patients in the 
third and fourth decades of life at least 
should be submitted to surgical treat- 
ment rather than to radium or roentgen 
therapy, because it is impossible to deter- 
mine clinically whether complete cessa- 
tion of function of the ovary is advis- 
able. Furthermore, it is much wiser to 
know whether there is any other asso- 
ciated pathologic condition of the pelvic 
organs before submitting the patient to 
castration by radium or roentgen rays 
The 1 exception to this rule may be a 
large adenomyoma of the rectovaginal 
septum which cannot be removed surgi- 
cally without considerable risk of pro- 
ducing a rectal fistula 

The relief of dysmenorrhea due to 
endometnomas is a simple matter when 
these are confined to the uterine muscu- 
lature. Since the pain from the uterus is 
purely a visceral pain it should be ade- 
quately relieved by a presacral neurec- 
tomy together w'lth complete excision 
of all uterine endometriomas. 

At the Afayo Clinic the surgical treat- 
ment consists m preservation of 1 or both 
adnexa where possible, and complete ex- 
cision of all adcnomtaous tissue involving 
the uterus, in these patients a presacral 
neurectomy is routinely performed 
Also, complete or partial exiisioii of all 
heterotopic endometriomas is done with 
the surgical diathermy ware loo]i 

If the disease does not lend it.self to 
these conservative procedures, then rad- 
ical removal of all pelvic organs is ])er- 
formed regardless of the age of the 
patient 


HEMORRHAGE 
Newer Concepts in Control — -Re- 
cently A. Steinberg and W. R Brown 
have been working on the problem of 
blood coagulation and have presented 
their findings in a paper read before the 
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American Physiological Society at its 
1939 meeting^® Extracts have been pre- 
pared from certain plants which have 
been found to accelerate the rate of the 
coagulation of the blood markedly and 
rapidly. The best plant sources have 
been found to be shepherds’ purse, wood 
sorrel beets, oxalis, citrous fruits, alfalfa 

Similar extracts were prepared from 
placenta, cord blood, spleen, liver, bile, 
etc., which also possessed marked hemo- 
static properties. 

From these preparations, Steinberg 
and Brown isolated colorless monoclinic 
crystals, having a melting point of 212° F 
(100° C.) and which possessed most of 
the clotting power of the extract. These 
crystals were identified as oxalic acid. 
Solutions of pure commercial oxalic acid 
were prepared in the same concentration 
as present in the extract and were found 
to possess the same power to reduce 
coagulation time in the rabbit as the ex- 
tracts themselves. 

A titrametic test for oxalic acid in the 
blood was devised and normal values for 
human beings were established at 5 5 to 
7 5 ing per 100 cc Elevations in clot- 
ting tune were attended by a fall in the 
lilood oxalic acid, while reductions in 
clotting tunc resulted in a rise in the 
oxalic content of the blood Cord blood 
was found to contain as much as 17 mg 
jier 100 cc , while maternal blood imme- 
diately postpartum also showed a con- 
siderable elevation in the blood oxalic 
acid In both instances, the clotting time 
was appreciably reduced. 

The clinical application of the study in 
gynecology and obstetrics i.s described by 
E A. .Schumann. 

The extract from certain plant sub- 
stances containing as its principal active 
agent oxalic acid, possibly with the little 
understood vitamin K, has been put up 
for the market under the name of koaga- 
min, a sterile solution for intravenous 


and intramuscular administration. The 
oxalic acid content is 1 mg. per cc. and 
the usual dose is 3 cc. intravenously fol- 
lowed by 2 cc. intramuscularly at inter- 
vals of from 3 to 4 hours. The effect on 
coagulation time becomes apparent after 
10 or 15 minutes and lasts for about 8 
hours. Much larger amounts have been 
administered without any appreciable ill 
effects. The material is of value in hem- 
orrhage of any type, but experience has 
shown that several modifications in ad- 
ministrative methods are necessary in 
certain types of bleeding. 

In cases where hemorrhage is associ- 
ated with increased permeability of the 
blood vessels as melena, the purpuric 
state, etc., the effect of koagamin is much 
enhanced if the patient be given massive 
doses of vitamin C for several days. 
Preceding the exhibition of the coagulant 
present, it is well to inject a donor with 
koagamin 15 minutes before a blood 
transfusion, under which circumstances 
the maximum effect is obtained 

The use of this material has since 
become routine with the author in all 
cases of melena neonatorum In post- 
partum hemorrhage and in placenta 
previa, its action has been satisfactory, 
although more difficult to evaluate since 
bleeding of this type often ceases spon- 
taneously In a number of cases the 
dissection is almost dry, unless a spurt- 
ing artery is cut, whereas in the other 
the usual venous ooze will be seen. 

Whenever koagamin is giving during 
or immediately after the course of an 
operation its use is continued for from 
24 to 48 hours, after which much danger 
of lieniorrhage has usually ceased. In 
uterine bleeding, either of the functional 
type or, more particularly, the bleeding 
from fibroid tumors of the uterus, koa- 
gamin exerts an active influence. 

In fibromas the hemorrhage usually 
ceased within 20 minutes after the in- 
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tra venous injection of the drug and, 
while it may recur, the quantity of blood 
loss has been definitely much less after 
the injection than before. Hemorrhage 
of functional origin yields also to this 
preparation in rather dramatic fashion, 
although the theoretically correct treat- 
ment of the hyperplastic endometrium 
with antuitrin-S should not be neg- 
lected After difficult pelvic enucleations, 
the oozing raw surfaces in the cul-de-sac 
which are not capable of being covered 
by peritoneum may be rendered quite 
bloodless by the use of koagainin 

With regard to the danger of oxalic 
acid given intravenously and intramus- 
cularly, Schumann states that this drug 
has been given to something over 1200 
patients, often in repeated doses Not 
only have no deleterious effects been 
observed, but they have not yet noted 
a single reaction of any sort. He there- 
fore feels that the danger is negligible 
It is to be remembered that oxalic acid 
taken by mouth is often fatal 


MENOPAUSE 

Ovarian Hypofunction Previous to 
Climacteric — I. 1" Hawkimson^- dis- 
cusses the results of estrogen therajA 
in 300 cases of menstrual disorders asso- 
ciated with ovarian underfuiKtion Pa- 
tients with an artificial menopause and, 
when possible, those with the natural 
menopause were excluded Also all ])a- 
tients whose symptoms might be ac- 
counted for by organic complications were 
eliminated The patients’ ages ranged 
from 14 to 35 years, with an average 
age of 27 years The average duration of 
symptoms was 14 months with the ex- 
ception of 34 patients who complained of 
symptoms since the menarche More 
than one-third of the patients had symp- 
toms soon after pregnancy or abortion 


and more than 12 per cent after salping- 
ectomy or the removal of 1 ovary 
The symptoms, as in the menopausal 
syndrome, are due primarily to a defi- 
ciency of estrogen and, with the excep- 
tion of the menstrual disturbances and 
the changes in the vaginal smears, are 
of a subjective nature Nervousness was 
an almost constant complaint but was 
seldom objective in type. Fatigability 
and lassitude were almost as prevalent 
as nervousness. Almost 40 per cent had 
disturbances of sleep Excitability and 
irritability, reflected by exaggerated re- 
sponse to slight emotional shocks, were 
common Gastric disturbances, cardiac 
symptoms and vague and indefinite pains 
occurred in many cases without demon- 
strable pathologic changes The common- 
est cardiac synqitonis were palpitation 
and tachycardia J^dushes and chills w^ere 
complained of by IS jier cent of the 
women Headaches were comjilained of 
by 46 ])er cent of the patients Of the 
265 who had definite menstrual dis- 
turbances, 174 suffered from scanty 
menstruation bhght\'-nine h<i(l cl\smen- 
orrhea and an almost e(|ual number had 
irregular meiistriaition .Menorrhagia, 
metrorrhagia and secondaiw amenorrhea 
w ere not as t ommon 

Treatment \ number of ])<itients 
had 2 or more disoidcrs of menstruation 
Many ])atients st<ite(I that there was a 
(hfierence m intensity of the sMiiptoms 
month 1)\ month, suggesting the iiuolve- 
ment of 1 ovaiw ( )nl\ standardi/ed es- 
trogenic ])re])arations were used in treat- 
ment Tlie amount of estrogen re(iuired 
to relieve symptoms varied with each 
jxitient Some patients resjionded to oral 
therajiy alone, while others required as 
much as 10,000 International Units (2000 
rat units) of estrogen m oil by hypo- 
dermic injection 3 times weekly In- 
itially the oral preparations w^ere usually 
administered If there was no response 
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within 3 to 4 weeks, larger doses of 
estrogen in oil were administered intra- 
muscularly. Combined oral and hypo- 
dermic therapy was of advantage in the 
severe cases After a satisfactory re- 
sponse had been obtained, the dose was 
gradually reduced, and only when the 
patient remained free from symptoms 
was it discontinued The average patient 
required treatment for 3 or 4 months. 
However, 57 women required continuous 
oral treatment to remain symptom free. 
With the exception of an occasional local 
reaction at the site of injection, no ill 
effects were observed The subjective 
symptoms responded more favorably 
than did the associated menstrual dis- 
turbances. 

Data show that 44.3 per cent were 
relieved of the majority of symptoms, 31 
per cent were improved and 24 7 per 
cent experienced little or no relief. Forty- 
four patients (74 5 per cent) found that 
estrogen decreased the severity and fre- 
quency of attacks of menstrual migraine 
Fourteen (318 per cent) obtained com- 
plete relief from headaches Of the 78 
women who complained of occipitocervi- 
cal aching, 61 were relieved Of the 54 
patients who had a low hemoglobin with 
or without a corresj^ondmg decrease in 
the number of erythrocytes, 29 (57 4 
])er cent) showed improvement m the 
hemoglobin level and number of erythro- 
cytes following the administration of 
estrogen 

l)y the administration of from 30 to 
50 mg of testosterone propionate L 
Kur/rok, C,'. II Ihrnberg and S Liv- 
ingstoiF ^ were able to ameliorate almost 
completely the symptoms of the meno- 
pause in 21 cases. The substance pro- 
duced no effect on the breasts, in that 
no patient complained of mastalgia One 
patient with arthritis accompanying the 
menopause was benefited There were no 
instances of itching or discharge due 


to the male sex hormone. Several of the 
younger women who had had a surgical 
menopause with resulting markedly se- 
vere symptoms responded fully as well 
as those in whom the menopause was 
spontaneous. One patient, with severe 
diabetes, was relieved of her flushes and 
sweats without any effect on the status 
of the diabetes A few patients com- 
plained of localized pruritus on 1 occa- 
sion only, at the site of injection. 
Three patients had been treated previ- 
ously with large doses of estradiol ben- 
zoate after a radiation menopause, with 
subsequent uterine bleeding; none of 
these women had any bleeding following 
administration of the male hormone. 


MENSTRUATION 

Causation — Earl T. Engle^"^ offers a 
brief recapitulation of the stages which 
permit our present interpretation of the 
role of the sex hormones The first ex- 
perimental observations were those of 
Allen, which were the basis for the estrin 
withdrawal theory which he and many 
other observers still maintain. There is 
no doubt that withdrawal or reduction 
of the estrogen level by any means re- 
sults in typical uterine bleeding The 
high incidence of ano\ulatory menstrual 
cycles in the monkey, especially those 
in captivity, makes this animal an excel- 
lent form for those who would elaborate 
and justify this theory 

It IS, however, obvious that, interest- 
ing as the observations may be, the\ 
do not explain the role of estrogens m 
the ovulatoiw menstruation of the normal 
adult woman 

The bleeding of estrogen deprivation 
does not occur if the estrogen is replaced 
by progesterone After a course of pro- 
gesterone, bleeding alw^ays occurs after 
the withdraw'al of progesterone. 
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Thebe experiments on monkeys and 
women merely established that the his- 
tologic sequences of the menstrual cycle 
were induced by the ovarian hormones, 
and that menstrual bleeding from a pro- 
gravid endometrium followed cessation 
of progesterone action on the endome- 
trium. 

The anterior hypophysis participates 
indirectly in the menstrual cycle, but 
the work of Philip Smith shows clearly 
that the bleeding response to estrogens 
and to progesterone is not greatly 
changed in completely hypophysectom- 
ized monkeys. 

The term ^'progravid'’ has been used 
to designate the histologic stage of en- 
dometrial development from the time 
shortly after ovulation to the cessation 
of active production of progesterone by 
the corpus liiteiim. All indications are 
that the last phase is a period of 48 
hours or less which is the true pre- 
menstrual stage It IS at this stage of the 
cycle that attention must be focused to 
discover the factors which cause the 
hemorrhage and tissue fragmentation 
characteristic of menstruation 

Concomitant with the disappearance (^f 
progesterone, cither in tlie artificial ex- 
perimental c}de or in the normal cvcle, 
several other phenomena have been 
clearly described by Ikirtelmez 

The c(alc(l endometrial arteries con- 
strict at tlie liasc and the struma of the 
(‘iidonietnnm becomes dehydrated Tlie 
])rocess of dehydration is not understood 
hut the tissue shrinks markedly The 
arteriolar flow is supposed to be scanty, 
ihe pressure reduced A penjiheral isch- 
emia ensues Tins ischemia is the ter- 
minal result of the alternating ^'blush 
and blanch’' arteriolar phenomena which 
Markee has observed in the ocular en- 
fl(jmetrial grafts. According to Markee 
((pioted by Bartelmez), the terminal 
ischemia lasts for from 4 to 24 hours. 


After this, subepithelial hematomas ap- 
pear, followed by their coalescence into 
lacunae, which begin to bleed into the 
lumen. Very little tissue is lost during 
the first 12 hours of the hemorrhage. 

It is obvious that the initiation of 
menstruation is caused or permitted by 
the withdrawal of 1 or more of the hor- 
mones discussed. The hormone with- 
drawal theories must assume that during 
the interval between withdrawal of the 
hormone and the actual hemorrhage 
something happens in the tissue of the 
endometrium. One of the effects of this 
something is the constriction of the base 
of the endometrial coiled arteries, with 
the resultant ischemia. Another conco- 
mitant effect is the apparent dehydration 
of the stroma The actual bleeding ap- 
pears to be a result of these conditioUvS 

It appears reasonable to assume that 
the w'lthdraw’al of either liormone per- 
mits conditions to develoji within the 
vascular supply or the tissue of the 
eiidonietnum which leads to the phenom- 
ena of menstrual bleeding In the case 
of progesterone, these changes become 
effective at once, after estrogen with- 
drawal llu‘ eft eel is not so localized in 
time, and it slowly becomes elective over 
a ])eno(l of many days 

Build, Menstrual Disorders 
and Obesity 

Iv M l)ayer^»'> had mafle anthropo- 
metric and clinical studies of 110 women 
and girls w-liose comjilamts were tlioiight 
possibly to be associatcil with tlieir liuiUl 
"Jdiose with obesity or menstrual dis- 
orders or both liave been omitted and 
^^0 cases are thiallv considered The 
dommating syni])t()m wxis menstrual dis- 
order in 46, obesity m 36, thyroid dis- 
order in 6 and ectodermal dystrophy in 2 
In an attempt to sort patients into groups 
according to build, various measure- 
ments, indexes and dividing limits were 
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tried until criteria were set up in which 
the photographs, the anthropometric 
measurements and the clinical diagnoses 
were in reasonable agreement. 

Eventually 4 groups were defined : 
Feminine; hypofeminine, hyperfeminine 
and virile The clinical testimony tends 
to corroborate the classification both in 
its lines of demarcation and in its de- 
velopmental thesis. It has been possible 
to define each group not only as to build 
but also as to typical anatomic and phy- 
siologic corollaries. 

1 In the normal feminine women the 
build IS distinguished by normal body 
hair and breast development and average 
proportions, especially with regard to 
sitting height-stature and trunk-breadth 
indexes. Clinically these patients are 
usually normal except that there may 
be menstrual disturbances of flow and 
rhythm 2. The build of the hypofem- 
inine women is distinguished by scanty 
body hair, small breasts, long legs and 
a narrow pelvis. Underweight, primary 
amenorrhea, incomplete genital develop- 
ment, delayed bone age and increased 
sugar tolerance constitute the associated 
syndrome 3 The hyperfeminine sub- 
ject is distinguished by increased body 
hair, large breasts, short legs and a 
broad jielvis (Overweight, advanced bone 
age and decreased sugar tolerance con- 
stitute tlie clinical s\ ndrome Menstrua] 
disturl)<iiices consist in irregularities of 
rhythm and flow' 4 The build of the 
virile ty])e of woman presents excessive 
body liair, small breasts, short legs, broad 
shoulders and a narrow pelvis. Over- 
weight, muscularity, secondary amenor- 
rhea and masculmization of the genitals 
constitute the extreme clinical syndrome. 

Sex-endocrine Products 

Clinical Uses in Gynecology — B E 
ITdan discusses some of the clinical 
uses of sex-endocrine products in various 


gynecologic disorders. Amenorrhea is 
generally due to failure of the anterior 
pituitary gland or of the ovary or occa- 
sionally to failure of uterine development. 
Thyroid disturbances, especially hypo- 
thyroidism associated with obesity, fre- 
quently cause amenorrhea. Insufficient 
secretion of anterior pituitary gonado- 
tropic substance is the commonest cause. 
Treatment with hypophysial extracts 
is the method of choice. 

Estrogen is of use in amenorrhea to 
combat uterine atrophy and is followed 
by menstruation in women who have a 
fair degree of ovarian function. The suc- 
cessful endocrine treatment of most se- 
vere cases of amenorrhea will depend 
on the elaboration of a potent gonad 
stimulating product. In functional uterine 
bleeding there is merely an exaggerated 
proliferative phase of the endometrium 
with inadequate luteinization and thus 
the condition is really due to disturbed 
function of the anterior pituitary gland 
Progestin is used in the treatment of 
functional hemorrhage, but the treatment 
is purely substitutive and the effect is 
temporaryv In the evaluation of the prob- 
lem of functional dysmenorrhea the de- 
velopment, the hormone control and the 
nervous control of the uterus must be 
considered along w'lth the constitutional 
and nervous make-up of the individual. 
The property of progestin of overriding 
the stimulating action of estrogen would 
indicate its use in dysmenorrhea 

Estrogen m dysmenorrhea seems in- 
dicated only m those individuals with 
hypoplastic uteri The most spectacular 
result.s with estrogen are obtained in 
patients suffering from the symptoms of 
the artificial or natural menopause The 
author’s form of therapy, with almost 
complete relief in all cases, is 4000 rat 
units of estradiol benzoate twice a week 
for from 4 to 8 weeks until the symptoms 
are controlled This is followed by em- 
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lenin in doses of 1 teaspoonful daily 
he oral method as a rule controls pa- 
ents suffering recurrences and no hy- 
odermic medication is necessary. The 
lange of the immature epithelium to 
le adult type of vaginal mucosa and the 
icreased acidity of the vaginal mucosa 
icident to estrogen medication appear 
> play an important part in the eradica- 
on of gonorrheal vaginitis in children 
'he author's method of treating senile 
aginitis IS 2000 International Units of 
strogen 3 times a week for from 4 to 6 
reeks. Occasionalv vaginal suppositories 
f estrogen are given as supplementary 
reatment 

In functional sterility the gonad stim- 
ilating principle is l)est given in 2 or 3 
livided doses just prior to the expected 
ivulation Estrogen has been used in 
terility associated with amenorrhea, hy- 
lomenorrhea and infantile uteri with oc- 
asional success However, the gonad- 
.timulatmg ])nnciples are preferred. The 
ise of progestin m cases of habitual 
ibortion has a definite ex])enmental back- 
ground Wlien avitaminosis, Iivpothy- 
oidisin, deficient spermatogenesis and 
ystemic diseases are not the causal fac- 
ors m habitual aliortKjn the use of an 
mdoenne substance is indicated Of the 
luthor's 11 patients vlio have liad 2 or 
nore sj^ontaneous abortions for which 
here was no apparent cause, 10 liave 
lelnered mirmal infants following the 
ise of cor])us luteuin extract The rv- 
luunmg ])citient aborted at 11 wee^ks 
)ne patient had a su1>se(|uent normal 
)irth without treatment, anotliei was 
illowecl to proceed in her second preg- 
lancy without the extract but developed 
agns of threatened abortion wdiich were 
:ontrolled by the use of progestin Of 
13 patients with threatened abortion, 
3nly 4 w^ent to term despite the fact that 
reatment w^as instituted early. In the 
Dther 9 cases symptoms continued with 


subsequent abortion Treatment in the 
successful cases was continued through 
the sixteenth week of pregnancy, 1 Inter- 
national Unit being given twice a week 
after the symptoms subsided 

Pituitary Gonadotrophic Extracts 
for Treatment of Amenorrhea, 
Menorrhagia, and Sterility 

R. E. Campbell and E L Sevring- 
haus^^ report their experiences with the 
hypodermic administration of aqueous 
extracts of the anterior lobe of stand- 
ardized potency The doses employed 
have been 1.0 cc daily or on alternate 
days. These doses contained from 5 to 
100 'hmits" each, although the definition 
of the unit is only roughly similar for 
the 3 preparations employed, i e , pre- 
physin, antuitrin and gonadogen. 

The onset of flow% they consider, as 
the optimal time at wEich to begin use 
of a gonadotrophic factor when follicle 
stimulation wxis the objective Since there 
IS increasing certainty that in a fertile 
28-da\ cycle ovulation occurs on about 
tlie fourteenth clay, they liave attempted 
to concentrate the therapy m the first 
14 da\\s The reason for their insistence 
on not using contmueius injections of a 
])otent gonadotroj)lnc substance is that 
sucli treatment has jiroduced follicle c>sts 
in animals and may eonceivaliK do so 
m tlie human l)emg At present they 
jirefer to remain on the side of under- 
treating the ])atient, even though they 
may ha\e failures when larger doses 
imglit licive jiroducecl greater success 

The authors maintain that diagnoses 
as to tlie cause of amenorrliea, irregulai 
menses, menorrhagia, and sterility can- 
not he made by any combination of his- 
tory taking, physical examination, and 
pelvic examination, with ordinary labora- 
tory tests. The use of the microscopic 
study of endometrium, or at times of the 
vaginal epithelium and the pregnandiol 



GYNECOLOGY 


879 


excretion gives information of prime im- 
portance. Without such data diagnoses 
are inaccurate, and therapy is empirical. 
Such examinations are to precede the 
use of expensive and potent endocrine 
materials. To determine progress the his- 
tory of menstrual flowing is likewise 
inadequate, unless fortified with similar 
examinations 

If these aids fail to show definite 
response to treatment, even though men- 
strual flows are occurring at fairly regu- 
lar intervals, the treatment may well be 
increased or abandoned. The use of long 
series of repeated daily doses, extending 
for 5 to 15 days at the beginning of each 
menstrual cycle, seems necessary and is 
demonstrated to be safe Results are not 
achieved m a single month. 

Virilism in Women Caused by 
Androgenic Therapy 
for Menstrual Disturbances 

J P Greenhill and S C Freed^® 
warn again.st the dangers of this drug 
with the introduction of testosterone 
propionate, an androj;;emc suhstance, in 
the treatment of certain menstrual dis- 
orders This substance m dose.s varying 
from 400 to 2000 mg a month is capable 
of suiipressmg ahnornial uterine Iileed- 
iiig .\t least 500 my of testosterone 
projMonate must he given to siqipress 
normal menstruation lleneficial results 
nia_v he obtained with smaller doses in 
cases of painful breasts and dysnieiior- 
rhea The use of testosterone pr()]Monate 
in these conditions was suggested by its 
similarity ni action to progesterone In 
the rat and rabliit a progestationallike 
state of tlie endonietruini was induced 
by administration of tins substance Fur- 
thermore, this androgen is capable of 
suppressing se.x cycles of several species, 
inhibiting uterine contractions, neutral- 
izing the action of estrogen on the va- 
ginal mucosa and suppressing menstrua- 


tion in monkeys and human beings, 
reactions typical of progesterone. 

An analysis of 2 cases by the authors 
reveals that testosterone propionate in 
doses which are effective therapeutically 
is potent in the induction of a significant 
degree of virilism. Growth of hair on 
the face and body was stimulated and 
a lowering of the voice to a masculine 
pitch was obtained in both cases. En- 
largement of the clitoris, however, was 
observed in only 1. It was first expected 
that these masculine developments would 
regress soon after the cessation of injec- 
tions. The clitoris in the 1 case has 
returned to normal, but the hirsutism 
and male voice have persisted to the 
present time, 4 months after the last in- 
jection of testosterone propionate. Men- 
struation returned in both cases and a 
fibroid uterus regained its normal size 
in the 1 case, indicating that ovarian 
function returned without the disappear- 
ance of the virilism The possibility that 
these changes may eventually vanish is 
still present, but it is significant that with 
the removal of the masculinizing ovarian 
tumor, the arrhenoblastoma, the mascu- 
line voice persists, indicating that a simi- 
lar result might be expected, by analogy, 
with the masculine voice induced by 
administration of androgenic substances. 

At present the authors are of the opin- 
ion that androgenic therapy in women 
should be approached with caution and 
is not to be recommended until the dan- 
ger of virilism can he eliminated or con- 
trolled 

Low-dosage Irradiation of Pituitary 

Gland and Ovaries in Functional 
Menstrual Disorders and 
Sterility 

C. Mazer and G Baer^^ discuss the 
indications and contraindications to low- 
dosage irradiation of the pituitary gland 
and ovaries. 
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Amenorrhea and abnormal uterine 
bleeding, not caused by organic disease 
of either constitutional or local origin, 
in women of childbearing are amenable 
to low-dosage irradiation. It is also the 
most effective measure in the control 
of intractable bleeding during puberty. 

An associated pelvic inflammatory con- 
dition is always a contraindication to 
therapeutic irradiation of the ovaries. 

In view of the known deleterious ef- 
fects of postconception, pelvic irradiation 
on the offspring, the possible presence 
of early pregnancy should be definitely 
excluded before exposing the ovaries to 
x-rays for the relief of amenorrhea. More- 
over, in order to avoid the occurrence 
of conception and possible injury to the 
offspring during the course of roentgen 
ray treatment, sexual relations should be 
forbidden until the final treatment has 
been given. 

Dysmenorrhea per se is only occasion- 
ally relieved by low-dosage irradiation 
of the pituitary gland and ovaries. Hy- 
pomenorrhea and pseudomenstruation in 
women with a normal menstrual rhythm 
are likewise refractory to this form of 
treatment Inasmuch as these conditions 
are occasionally precur.sors of amenor- 
rhea, one should bear in mind that its 
subsequent occurrence may erroneously 
be attributed to such irradiation. 

Technic — When ovarian hypofunction 
is secondary to a pituitary deficiency, 
such as Froehlich’s syndrome, x-ray ex- 
posure of the hypophysis alone yields 
fairly good results. Simultaneous irra- 
diation of the ovaries does, however, 
increase the percentage of cures by ren- 
dering the ovaries more responsive to 
the enhanced pituitary stimulation. In 
instances of primary ovarian deficiency, 
irradiation of the ovaries alone is suffi- 
cient treatment The incidence in amen- 
orrhea of a primary ovarian defect, to- 
tally independent of the pituitary gland. 


is, however, relatively small (about 20 
per cent). 

The technic employed is as follows : 
One hundred thirty-five kv., 5 ma. at 
a distance of 40 cm. with 6 mm. of 
aluminum filtration through a field of 
20 by 20 cm. The rays are directed over 
the anterior pelvic area Depending upon 
the thickness of the pelvis, 60 to 90 r. 
units measured in air are given to the 
skin This is repeated at intervals of 1 
week, 3 times The total dose reaching 
the ovaries is about 10 per cent of a 
full-skin erythema. The pituitary gland 
is treated with the same dosage and 
factors through a field 3 by 3 cm. simul- 
taneously. 

Low-dosage irradiation of the pitui- 
tary gland and ovaries resulted in restor- 
ation of the menstrual function in 59 
per cent of 106 cases of amenorrhea, 89 
per cent of IS cases of dysfunctional 
metrorrhagia during the childbearing age 
and m 57 per cent of 26 cases of dys- 
functional mcnorrliagia It had no effect 
in 3 cases of hyjionienorrliea. The amen- 
orrhea of 2 jiatients was presumably 
aggravated by the treatment 

Low-dosage irradiation of the pitui- 
tary gland and ovaries in 26 women with 
norm.il meiisluial cicles resulted in tem- 
porary .uiienorrhe.i of one who, however, 
had in the past shown a tendency to 
amenorrhea. 

Nevertlieless, it again points to the 
jirobabihty that the margin of safety in 
ovarian irradiation is small and that 
larger doses should not be employed for 
the present. 


OVARY 

Carcinoma Metastases in Ovary : 
Krukenberg Tumor — W Uhlmann^o 
says that opinions are still divided re- 
garding the nature and pathogenesis of 
Krukenberg tumors of the ovaries. Kru- 
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kenberg considered them as primary 
ovarian tumors vrhich differed from other 
neoplasms of the ovary by their peculiar 
histologic structure. The most character- 
istic feature of the microscopic picture 
of these tumors is the ^'signet-ring'' cells, 
in which the nucleus is placed far to the 
side, as a result of the mucous transfor- 
mation of the protoplasm of the epithelial 
cells. These cells give a positive mucz- 
carmine reaction. Moreover, there is a 
considerable proliferation of the ovarian 
connective tissue which simulates the as- 
pects of a fibrosarcoma and, within this 
tissue, the signet-ring cells appear either 
isolated or in groups. Krukenberg's opin- 
ion that these tumors were of a primary 
nature was accepted by a number of 
investigators, but today many observers 
believe that Krukenberg's tumors repre- 
sent metastases of primary tumors of 
the intestinal tract 

In this paper Uhlmann presents a 
statistical review of 52 of the cases of 
ovarian carcinoma, which were examined 
at the pathologic institute of the Uni- 
versity of Ifrlangen In 22 of the cases 
the ovarian tumors were definitely of 
the Krukenlierg type. In 11 other cases 
the tumors were probably also of this 
t_\pe, altliough the characteristic forma- 
tion of mucus was absent. Among the 
22 cases m which the ovarian tumors 
were (lefinitely of the Krukenberg type 
there were 15 m wfiiich the Krukenberg 
tumors reiu'csented metastases of a pri- 
mary tumor in the gastrointestinal tract. 

I low ever, a ])rimary carcinoma of the 
gall-bladder was detected m none of these 
cases Of tlie remaining 7 cases, only 
1 can be designated as a primary tumor 
on the basis of post-mortem studies. In 
the other 6 cases clarification was im- 
possible, because no post-mortem exam- 
ination was made. In 6 cases the appear- 
ance of the Krukenberg tumors was 
preceded by gastric resection on account 


of carcinoma of the stomach. In 5 in- 
stances the primary tumor was detected 
at the time of operation. 

The average age of all women with 
ovarian carcinoma was 46.7 years, that 
of those with Krukenberg tumors 45.2 
years. Most of the women were of the 
age group between 41 and SO, but there 
were also some between the ages of 21 
and 30. Signs of masculation were ob- 
served in only one of the women with 
Krukenberg tumors. In the last part of 
his report the author relates a case that 
he observed recently. This case is note- 
worthy because the tumor seems to be 
of a primary nature. Thus, of a total 
number of 23 cases of Krukenberg tumor, 
2 may be regarded as having developed 
in the ovary as primary tumors, a pos- 
sibility that is doubted by some investi- 
gators- 

Evaluation of Ovarian Steriliza- 
tion for Breast Cancer — G W. Tay- 
lor^i reports his experience with ovarian 
radiation in cases of carcinoma of the 
breast with bone metastases and in addi- 
tion employed the procedure prophylac- 
tically after radical mastectomy in young 
women 

These patients varied greatly on ad- 
mission in the extent and stage of the 
disease Many were advanced, untreated 
cases ; others presented lesions otherwise 
operable m whom x-ray examination de- 
tected early metastatic involvement; still 
others represented recurrent disease lo- 
cally or metastatically, after radical or 
subradical surgery. It is difficult to re- 
duce such a group to a common basis 
for analysis Twenty jDatients showed 
possible or probable benefit from the pro- 
cedure. In many cases, when the focus 
of disease could be radiated, the regres- 
sion may have been due m part to tlie 
local radiation rather than to the meno- 
pause. This applies particularly to recur- 
rent nodules in the operative area, or to 
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supraclavicular lymph-node metastases, 
in which local radiation is found to be 
particularly effective. 

Of the entire group of 50 cases, 42 
patients are dead, 1 remains untraced, 
and 7 are still living without evident 
active progress of the disease. 

The author concludes that artificial 
menopause may be expected to result in 
temporary regressions or improvement 
in about one-third of the cases with re- 
current and inoperable carcinoma of the 
breast. The most striking benefit appears 
to accrue in cases with osseous metas- 
tases Artificial menopause, however, 
cannot be demonstrated as advantageous 
when employed as a prophylactic pro- 
cedure in patients who are submitted to 
radical operation 

Hormone studies are tlius far unable 
to explain wliy the favorable effects take 
place , and pathological studies are unable 
to predict vhich cases will react favor- 
ably 

Surgical Treatment of Bilateral 
Polycystic Ovaries for Amenorrhea 
and Sterility — Stem and Leventhal in 
1935 reported 7 cases of amcnorrliea as- 
sociated with liilateral jiohcjstic ovaries 
in whom bilateral wedge resection was 
])erf<)rmed A large wedge of from onc- 
half to two-tliirds of the ovarian cortex 
was removed and the deeper cysts in the 
remaining portion of the ovary were 
]iunctured The ovary was then closed 
by means of a .single siitiire of fine catgut 
m 2 layers, the first, a deep hemostatic 
stitch locked at either end, and returned 
as a superficial appro.xiiiiatmg suture 
This left an ovary of approximately nor- 
mal size and appearance There was 
restoration of the menses in all of the 
7 patients, pregnancy occurring in 5 
patients, twice in 3 of them. A follow-up 
on 6 of the 7 patients was obtained by 
the present authors and appears in the 
history abstracts above. 


In the present communication I. F. 
Stein and M. R. Cohen^^ add to this 
group 21 patients, all of whom com- 
plained of amenorrhea and/or sterility, 
and in whom bilateral ovarian enlarge- 
ment was either found by palpation or 
demonstrated by pneumoroentgenogra- 
phy The combined series consists of 10 
single and 18 married women Postop- 
eratively, regular menses were restored 
in 23 ; irregular periods occurred in 2, 
and follow-up was unsuccessful in 3 
One single girl in the first series was 
subsequently married and gave birth to 
a child at term In addition to this case, 
10 of the married group became preg- 
nant, 4 of them twice These patients 
were followed to date by means of men- 
strual calendar records and periodic pel- 
vic examinations No recurrence of cystic 
ovaries was detectable upon postopera- 
tive and follow-up examination in any 
case, 7 patients having been followed 
for more than 5 years (3, 5 years, 3, 
8 years , 1, 9 years) 

Tt would be desirable for scientific pur- 
poses to substantiate, by follow-up, the 
bimanual findings with pneuinorocnt- 
geiiograins as was done preoperatively 
However, as these patients were all in 
good health, menstruating regularly, 
niaiiv of them having borne children, 
there was no justification from the staiid- 
])oint of the jiatient fur the additional 
expense and inconvenience All of these 
patients are now in good health and 
calendar records of their menses are 
recorded m the case histones above 

l\rany surgeons are accustomed to 
treating polycystic ovaries incidentally 
found at laparatomy by multiple punc- 
ture of the follicle cysts. In 1938, 
Zondek advocated the performance of 
such multiple puncture through the cul- 
de-sac, thus obviating the necessity for 
laparotomy. He reported success with 
40 cases. 
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Although 4 separate surgical methods 
o£ treating polycystic ovaries have been 
described, it is noteworthy, state the 
authors, that success in restoring the 
physiologic function of the ovary was 
obtained in each It is obvious that the 
good results were due to the removal 
of cortical follicle cysts — the significant 
lesion in the relationship between poly- 
cystic ovaries and the dysfunction. While 
the methods varied, the results were uni- 
formly good In their opinion, Zondek’s 
cul-dc-sac puncture of the follicle cysts 
appears to be too inadequate and un- 
controlled for general use The proced- 
ures of both Bailey and Reycraft, based 
on the assumption that the thick tunica 
IS the significant barrier to ovulation, 
leave the ovaries denuded of their normal 
epithelium, thus inviting postoperative 
bleeding and adhesions On the other 
hand, wedge resection and suture is a 
complete surgical technic which restores 
the normal anatomy of the ovary Con- 
trary to a common prejudice, this opera- 
tion IS not followed by recurrence 


STERILITY 

Gynecological Factors — -Certain as- 
pects of sterility m which the female is 
entirely at fault are discussed by A D. 
Campbell. 

It IS probably common experience that 
about one-third of all cases of so-called 
female sterility display no detectable le- 
sion in the pelvis There are in this 
group of cases 3 mam causes fur the 
sterility which they manifest. In the first 
place, there may be no ovulation, in the 
second place, the liberated ova may be 
unable to find their way into and through 
the fallopian tubes, and in the third place, 
the condition of the reproductive tract in 
general, and of the endometrium in par- 
ticular, may be inimical to fertilization. 


or perhaps more often to the mainten- 
ance and implantation of the fertilized 
ovum and the embryo. 

Occlusion of the fallopian tubes is 
often due to some mild inflammatory 
process It should be borne in mind that 
peritoneal reaction as a result, for ex- 
ample, or regurgitation of blood through 
the tubes in certain cases of abortion, 
or of irritation of a chemical nature 
caused by high-pressure douches, or even 
ordinary soapsuds douches, may lead 
to the production of occluding lesions 
which are not palpable. Tuberculosis 
must always be borne in mind, not only 
as a possible cause of sterility, but be- 
cause of the appalling risks with which 
it invests procedures otherwise com- 
paratively safe. 

The author points out that even when 
sterility is actually due to tubal occlusion, 
or in more general terms to failure of 
the ova to attain the uterus, it is not 
necessarily futile to attack the problem 
by endocrinological methods 

Kaufman and others have shown that 
the administration of estrin not only 
causes the tubal musculature to develop, 
but actually leads to an enlargement of 
the lumen and development of the cilia 

After the menopause, with the gradual 
cessation of production of estrogenic 
hormone, there is a marked impairment 
of activity of musculature of the fallopian 
tubes and gradual disappearance of the 
regular rhythmic tubal peristalsis Co- 
incident with the impairment in tubal 
contractility the vaginal smears exhibit 
signs of various degrees of estrm defi- 
ciency The most marked deficiency is 
seen in those patients showing least tubal 
activity Administration of estrin results 
in the development of rhythmic contrac- 
tion waves of high amplitude, similar 
to those observed m normal females 
Simultaneously with the reappearance of 
tubal contraction, the vaginal smears 
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show the full effects of estnn upon the 
mucosa. This excellent experimental 
study seems to justify the impression 
that impairment of tubal contractility, 
due to estnn deficiency, may play a role 
in some form of sterility and tubal preg- 
nancy. 

It is also clear that deviation from 
normal in the endometrium may seri- 
ously affect the fertilized ovum before, 
as well as after, implantation. Since in- 
semination will, only rarely, take place 
at the very hour when the ovum awaits 
fertilization, it is most important that 
the female tract should be hospitable to 
the sperms. The presence of infection 
not only in the vagina but in the cervical 
canal is inimical to the life of the sperm 
Such infection may not give rise to puru- 
lent discharge, but pathogenic and pyo- 
genic organisms in the vagina have been 
said to be responsible for some 50 per 
cent of cases of sterility. Endometritis 
following the use of the stem pessary is 
an infection contributing to unsuccessful 
insemination. 

In Campbell’s experience it is excep- 
tional for a woman whose cycles are 
shorter than 27 days to become preg- 
nant , it may be that fertilization occurs, 
Init the emliri o is aborted on the tweiity- 
scweiith day, not having become firmly 
established before luteal function re- 
gressed The length of the c>clc depends 
upon the complex interactions between 
the ovary and the anterior pituitary, for, 
while the anterior lobe hormones deter- 
mine follicular maturation and the forma- 
tion of corpora lutea, the hypophysis is 
Itself influenced by the hormones pro- 
duced by the developing follicle and also 
by the hormone of the corpus luteum 
If any link in this chain of stimulation 
and inhibition is weak, it may well hap- 
pen that the corpus luteum cannot of its 
own pi tuitary-con trolled vitality sustain 
the endometrium until the twenty-eighth 


day of the cycle; until the time, that is, 
when the corpus luteum may be re- 
activated and vitalized by prolan pro- 
duced by the developing and implanted 
embryo In such cases, the outlook be- 
comes more hopeful if it is found pos- 
sible to increase the length of the inter- 
val; even if only an occasional cycle 
reaches the desired length, there is always 
hope that a pregnancy may be success- 
fully established on 1 of these favorable 
occasions. 

Special attention should be drawn to 
the most helpful and extremely important 
work of Venning and Browne, They 
have established a relatively simple chem- 
ical procedure for measuring the quan- 
tity of pregnandiol excreted m the urine , 
since pregnandiol is a^Dparently the in- 
active excretion form of progesterone, 
the hormone of the corpus luteum, this 
makes it possible to determine, without 
too much difficulty, the time when the 
corpus luteum begins to function as an 
endocrine organ, i. e , just after ovula- 
tions, and to form some estimate of its 
activity and vigor througliout its active 
life. Thus, m a jiatieiit m wlioin preg- 
nandiol constantly appears at some time 
other than the fourteenth day of the 
c)cle, one may recommend coitus at or 
about the time tlnis indicated Again, a 
decreased jiregnandiol output m early 
pregnancy inav be regarded as a warning 
of a threatening abortion, winch can pos- 
sibly be averted by administration of 
approjinate amounts of progesterone. 

It is well to observe here that when 
women who have previously appeared 
sterile become pregnant spontaneously, 
they show a considerable tendency to 
abort ; and this is true also of women 
who become pregnant during treatment 

Effect of Alkaline Vaginal Douche 
on the Huhner Test and Sterility — 
The effect of the alkaline douche has 
usually been given as First, neutralizing 
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the acid vaginal secretions; and second, 
dissolving the mucous plug from the 
cervix. A third and possibly more im- 
portant effect described by J, M. Single- 
ton and J. L. Hunter^^ may be the con- 
trol of the pm titer in a range which 
favors the lytic action of the semen on 
the cervical mucus, the existence of which 
with its variations has been demonstrated 
by Kurzrok and Miller. 

These investigators use routinely a 2 4 
per cent sodium bicarbonate irrigation 15 
minutes before coitus in all cases where 
the first Huhner test shows feebly motile 
sperm, dead sperm, or no sperm. The 
irrigation is taken in the recumbent posi- 
tion at low pressure, and the patient is 
advised to move about m the erect pos- 
ture immediately afterward so that the 
excess of retained solution may drain 
away. It is believed that by using this 
solution, after dilution with cervicovag- 
inal and prostatovesicular secretions, an 
isotonic or nearly isotonic medium is 
obtained. The time of examination is 
from 1% to 2 hours after coitus 

In the past 3 years since the institu- 
tion of this procedure, 29 cases showed 
unsatisfactory findings with the first and 
satisfactory or improved with the second 
Huhner test Iright pregnancies have 
resulted with the continuation of the 
alkaline douche measure, 

It IS jMJinted out tliat the 2 4 per cent 
sodium bicarlionate doiiclie created a 
temporary incompatibilit}^ in 2 cases and 
the (lesinihihty of the double Huhner 
examination both with and wnthout the 
jireixiratory douche, before recommend- 
ing its use, IS enipliasi/ed The advisa- 
bility of substituting the second Huhner 
test with a ])reparatory douche for the 
examination of the condom specimen, 
and the avoidance of further examination 
or treatment, medical or surgical, of the 
patient until potency of the husband and 
compatibility are established is suggested. 


A very limited study of the cervical and 
vaginal under varying circumstances 
is presented and would indicate that the 
alkaline preparatory douche is ordinarily 
not harmful to normally alkaline sperm 
and is beneficial to sperm not sufficiently 
alkaline to overcome vaginal acidity or 
hyperacidity. 

Sperm Examination — The impor- 
tance of sperm examination in the study 
of a sterile mating is again emphasized 
by O. J. Poliak and C A. Joel.^^ The 
author points out that there are 3 condi- 
tions to be observed in investigation of 
the sperm : 

1 The examination should be preceded by a 
pause in ejaculation of from 4 to 7 days at least 
Only 1 ejaculation should take place m order 
to provide material for examination 

2 The material should if possible be obtained 
by the physician through auto-erotic manipula- 
tion or coitus mterruptus The contents of the 
condom are unsuitable, and other ways of ob- 
taining material are inadequate 

3 The material should be examined within 
30 to 60 minutes Graduated vials are suitable 
for eventual transport. The material is to be 
protected against high temperatures. 

In macroscopic examination of the 
ejaculate, the following data are ob- 
served : 

L The quantity, which normally amounts to 
from 3 to 5 cc (average, 3 3 cc ) . Smaller quan- 
tities (about 0.5 cc,) usually are pathologic, 
whereas larger ones are not. 

2 The consistency of the fresh ejaculate 
This IS of a specially gelatinous character but 
when exposed to fresh air changes in from 10 
to 30 minutes The partly liquefied, somewhat 
slimy fibrous ej'aculate containing white flakes 
IS then examined An originally thin ejaculate 
IS usuall> poor in semen fibers, whereas a thick 
ejaculate, which does not liquefy readily, often 
is pathologic 

3 Color and smell. These will be noticed 
only 111 pathologic specimens 

The micrfiscopic investigation is actu- 
ally more important. The ejaculate is 
well mixed with a fine glass capillary 
tube and a drop put on an object-bearer 
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If no sperms are found after repeated 
examination, the ejaculate should be 
thoroughly centrifuged. 

To determine the number of sperms, 
the ejaculate is mixed thoroughly by 
means of a capillary tube and drawn up 
to the 005 mark of an erythrocyte-mix- 
ing pipet. A diluting fluid is then drawn 
up to the 1 01 mark, the most suitable 
fluid being physiologic solution of sodium 
chloride to which has been added carbol- 
fuchsin 0.1 cc to 100 cc. The mixture 
IS well shaken and a Thoma-Zeiss count- 
ing chamber filled The counting is re- 
peated twice in order to obtain results 
as accurate as possible. Sixteen large 
squares (i c, 16 X 16 = 256 small 
squares) are to be counted In the cal- 
culation we divide by 256 to obtain the 
number to a small square, multiply ac- 
cording to the dilution by 200 and 
according to the chamber measures by 
400,000 ( 1 small square amounts to 
0 0025 cu mm. and the chamber depth 
to 0 1 mm ) The formula is now. 
n X 200 X 400,000/256 = ni (n is the 
number of sperms to 16 large scpuires 
and in is the luimlier of sperms per cubic 
centimeter) Normally, the number of 
sperms in 1 cc \arics between 60 and 
120 millions Higher mimliers (hyj^er- 
spermia j are generally not pathologic, 
and l(jwer numbers (hvpospenma or 
oligospermia) are detrimental to the 
prognosis 

The number of motile sperms is deter- 
mined hy means of the Ehrlich ocular 
screen, which divides the field of vision 
into 4 (juadrants Given tlie aforemen- 
tioned conditions, especially wEen ex- 
amination takes place wnthin 30 to 60 
minutes after the material is obtained, 
normally at least 80 per cent of all semen 
fibers are motile. 

When no motile sperms are found, the 
authors try to call forth motility with 


isotonic solutions of magnesium salts. 
The examination of original preparations 
IS followed by the examination of colored 
smears. Colored smears are the most 
suitable for the differentiation of struc- 
tures of sperms and of cells of spermio- 
genesis. 

The preparations are then examined 
by means of immersion, and at least 200 
sperms and cells are counted. Normal 
ejaculates have 80 per cent of morpho- 
logically normal sperms and thus at the 
most 20 per cent of abnormal ones. The 
normal relation is from 0 25 to 2 cells 
of spermiogenesis to 100 ripe sperms. 

With this method of examination it is 
possible to distinguish between azoosper- 
mia and aspermia, to limit the expres- 
sions necrospermia and asthenospermia, 
and to establish various diseases such as 
localized degenerative-regenerative proc- 
esses in the testicle, testicular atrophy, 
testicular hypoplasia, abnormalities of the 
e])ididymis, especially after gonorrhea, 
and, finally, derangements in the distal 
part of the seminal-urinaqv tract 7dnis 
it IS possible to form a reliable o]union 
about the fecundity of a man 

Treatment — Between August, 1937, 
and June, 1938, 62 women who attended 
an outpatient department for sterility 
were observed and treated liy AT A1 
White-’* J^Airt} -seven of them com- 
[jlained of absolute sterility, 9 of 1 child 
sterility, 1 that she could not become 
pregnant with a second husband (al- 
though she had liad 4 children by the 
first husband ) and 5 that they liad had 
1 or more miscarriages By September, 
1938, 22 patients were pregnant — that is, 
47 8 per cent of those in whom preg- 
nancy was possible, since 16 patients 
either had nonpatent fallopian tubes or 
their husbands were known to be sterile 
Of the 22 who became pregnant, 7 mis- 
carried, but 2 are now pregnant again. 
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Of the remaining 24 women who have 
not yet become pregnant it is assumed 
that in 21 per cent the husband is sterile, 
judging from the result of the 39 whose 
semen was examined ; but this still leaves 
a number of women in whom so far preg- 
nancy has not occurred though study of 
both partners has been favorable. 

Iodized poppyseed oil by itself has 
a therapeutic value in that it opens the 
fallopian tubes. It would seem to be of 
greater use than air insufflation, be- 
cause the latter ceases to distend as soon 
as the pressure is reduced. Forty patients 
injected with the oil received no glandu- 
lar therapy and 13 became pregnant 
There was tubal occlusion or sterility of 
the husband in 14 of these 40 cases, so 
that a 50 per cent success can be attrib- 
uted to the injection of the oil alone. It 
is known that the failure of many pa- 
tients to conceive is due to failure of 
ovulation, and it is claimed that ovulation 
is more likely to occur after suitable 
administration of endocrine products 
Dihydroxyestrin benzoate given in 2 
weekly doses of 20,000 international ben- 
zoate units in the 2 weeks directly fol- 
lowing the menstrual period, or as a 
larger dose of 50,000 international ben- 
zoate units about the tw'elfth day of the 
menstrual cycle, apjiears to have had 
some value In cases m wFich the uterus 
is undersized, nidation of the fertilized 
ovum IS more likely to occur if further 
development is brought by more regular 
and prolonged glandular therapy Fail- 
ure of the fertilized ovum to embed is 
one of the c<iuses of sterility 

Investigation on the jwegnandiol (ex- 
cretion product derived from the corpus 
luteum ) content m the urine at the time 
of ovulation m sterile patients is being 
undertaken Insufficiency of the latter 
substance mav be dependent on an insuf- 
ficiency or an unbalanced output of an- 
terior pituitary hormones 


STILBESTROL 

Two new compounds — ethinyl estra- 
diol and diethylstilbestrol — have been 
used clinically in recent months and have 
been shown to be as effective as the 
injected estrogens in moderate doses. 
General acceptance of these compounds 
has been prevented by complaints of 
disagreeable symptoms following their 
ingestion. Ethinyl estradiol induced in 
a considerable percentage of patients nau- 
sea, vomiting, headache, and malaise 
Diethylstilbestrol, however, has been pre- 
scribed, especially in England. The re- 
ports as to the toxic reactions of this 
substance are quite conflicting, some in- 
vestigators stating that gastric distress is 
the only complaint, that this is experi- 
enced by from 5 to 10 per cent of the 
patients, and that it vanishes after a few 
days of administration Others have found 
side reactions m greater numbers. 

Properties of a Synthetic Estro- 
gen — P AI F Bishop, M. Boycott and 
S Zuckerman-" administered a synthetic 
estrogen (stilbestrol) to IS patients with 
amenorrhea of variable duration “Estro- 
genic w’lthdraw^al bleeding” w^as provoked 
m 8, and rhythmic uterine hemorrhage 
occurred during the period of adminis- 
tration in 2 Of the patients wffio did not 
respond by uterine bleeding, 1 had pre- 
vioush failed to res]>ond to the adminis- 
tration of natural estrogens and 1 had 
received no previous therapy The amen- 
orrhea in this patient w^as of 8 years’ 
duration, the onset luunng accompanied 
that of anorexia nervosa Six patients 
failed to respond to the synthetic estro- 
gen though ])revious courses of theelol 
( estradud benzoate) had resulted m 
withdraw a! bleeding ( )f the 10 treated 
successfully, 3 had received no estrogen 
previously but responded to such low 
doses as 14 mg. or less given by mouth 

In IS patients wnth the menopausal 
syndrome, and in 10 wnth atrophic con- 
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ditions of the vagina, symptomatic relief 
(especially with regard to the daily fre- 
quency of hot flushes), vaginal smear 
pictures and improvement of the local 
condition (of the vagina) were taken as 
the mam criteria of response. Of these 
25 patients, 8 failed to respond to the 
administration of the synthetic substance 
Five of these received relatively small 
doses, totaling 2.8 mg or less, though 3 
of these had reacted satisfactorily to 
lower doses of ethinyl estradiol (a par- 
tially synthetic compound of natural es- 
trogen). Of the remaining 3, 2 were 
suffering from atrophic vaginitis, neither 
had received previous estrogenic therapy 
and with both there was doubt as to 
whether the local condition was due to 
ovarian deficiency The third patient 
failed to react to small doses of ethinyl 
estradiol. Of the successfully treated pa- 
tients 1 reacted to 0 1 mg given by 
mouth daily for a fortnight both syin]!- 
tomatically and with the production of an 
estrous smear (though the improvement 
was not maintained after a further 
course) Another patient failed to re- 
spond to dosCs of 0.1 mg but reacted 
satisfactorily to 1 mg doses both as to 
the fortnightly hot flushes and the vagi- 
nal smear In all the other subjects doses 
of 1 mg or more jirodticed satisfactory 
resj )onses 

Synijjtomatic improvement was almost 
always associated with a transformation 
of the vaginal smear to the estrous tyjie 
Two patients with d) smeiiorrhea were 
completely relie\ed bj the daily adminis- 
tration of 1 mg tablets of the synthetic 
substance during the first half of the 
cycle. They had experienced similar re- 
lief from 4 injections of 5 mg of estradiol 
benzoate Nausea or vomiting occurred in 
3 cases The authors do not believe that 
these symptoms depend on dose given. 

Stilbestrol and Anhydno-oxypro- 
gesterone in Menstruation and Lac- 


tation — R. Wenner and K. Joeps report 
the results on their study of (1) the 
minimal dose of stilbestrol necessary to 
produce proliferation in a resting or atro- 
phic endometrium, (2) the dose neces- 
sary to induce a hyperproliferation (in 
the sense of glandular cystic hyperplasia) , 
and (3) the doses necessary to prevent 
and to inhibit lactation in the puerperium 
At the same tune they tried to ascertain 
the oral dose of corpus luteum hormone 
(anhydro-oxyprogesterone) necessary to 
produce the stage of transformation of 
the endometrium with subsequent men- 
struation 

The authors studied the effect of stil- 
be.sterol and of anhydro-oxyprogesterone 
on the endometrium of 1 woman who 
had attained the climacteric 13 years 
earlier and on 8 women who had been 
castrated bv means of roentgen treat- 
ments 2 or 3 jears jircMously, when they 
were over 45 wars of age Ivach woman 
was .subjected to 3 curettages, ] before 
treatment was begun, the .second after 
the administration of stilbestrol and the 
third after treatment with anh_\ dro-oxy- 
jirogesteroiu' Tbe_\ found that in order 
to obtain jiroliferation of a resting or 
atrojihic endoinetruim, it is necessary to 
give 25 mg of stilbestrol b\ mouth oi- 
ls mg b\ intnumisciilar injection If 
from 50 to (i) mg of stilbestrol are 
gu'en bv mouth, .i glandular cystit b\per- 
jilasia can be jirodiued ^Flie stage of 
traiisfoi mation and the meiistnaition lol- 
lowing jirolifer.ition can be jiroduced by 
the oral administration of from 220 to 
300 mg of anbvdru-o\\ jirogesterone Tn 
only 2 cases did the administration of 
stilbestorol cause slight .secondiry s_\mp- 
toins, and even these disappeared rapidly 
In the second part of this report, the 
authors describe their studies on the 
effects of stilbestrol on lactation Since 
several investigators had succeeded in 
either preventing the influx of milk of 



GYNECOLOGY 


889 


inhibiting lactation by the administration 
of estrogenic hormone, the authors de- 
cided to use stilbestrol for the same 
purpose. In 6 cases (4 stillbirths, 1 case 
of tuberculosis, and 1 of depressed nip- 
ples) they administered stilbestrol on 
the first day after confinement to pre- 
vent the secretion of milk. In 3 of 
these cases, 1 tablet (5 mg.) was given 
and in the other 3, 2 tablets (10 mg.) 
The treatment was successful in all of 
these cases ; no milk was secreted, and 
the breasts remained flaccid. In 14 cases 
stilbestrol was given to inhibit estab- 
lished lactation, the indications being 
hypogalactia, bleeding fissures, mastitis, 
eczema of the breasts, and tuberculosis 
It was found that to arrest lactation, from 
5 to 10 mg of stilbestrol are usually 
effective, but in some cases larger doses 
are necessary (not more than 20 mg.) 

Stilbestrols in Ovarian Insuffi- 
ciency — H Tuscher-*^ thought it advis- 
able to study tlie activity of the synthetic 
estrogenic substances not only in cases in 
which ovarian insufficiency was brought 
on by surgical removal or physiologic 
iinolutioii of the ovaries but also in those 
cases of ovarian insufficiency which ap- 
peared in comparatively young women, 
for instance, after a pregnancy Such 
women ma>' complain of ce.ssation or of 
rare or scanty menstruation, of increase 
in weight, of hot flushes, and so on, that 
IS, of signs that are characteristic of 
the ph) siologic menopause Instead of 
employing the natural female .sex hor- 
mone, it was decided to emiiloy the stil- 
hestrols, namelyg the diethylstilbestrol 
diproiirionate and the diethyLstilbestrol 
diacetate fn addition to a number of 
women with o\arian dysfunction of un- 
known etiology, the author treated 8 
wmmen with secondary amenorrhea or 
hypomenorrhea after pregnancy 

The exclusive administration of stilbes- 
trol may bring on the menstrual flow 


and regulate the cycle In cases in which 
the administration of the stilbestrol did 
not induce menstruation or in which the 
effect was only temporary, corpus luteum 
hormone was given. The dose of stilbes- 
trol was not increased, in order to avoid 
excessive doses and undesirable effects, 
such as vomiting. The author advises 
that treatment be initiated during the 
proliferative phase with 1 cc. (0.5 mg ) 
of the diethylstilbestrol diproprionate or 
with 1 cc. (0 75 mg.) of diethylstilbes- 
trol diacetate This dose is given every 
second or third day for a period of 2 
weeks. If there is no result or if the 
menstruation is weak, the same series of 
treatment can be repeated 2 or 3 times, 
if necessary, with the aid of the corpus 
luteum hormone during the second half 
of the intermenstrual period. The author 
advises against an increase in the indi- 
vidual dose of stilbestrol. The results 
that are obtained wnth the stilbestrols 
indicate that although they differ from 
the natural female sex hormones in chem- 
ical structure they nevertheless exert the 
same biologic action They are well tol- 
erated when given in correct doses. 

Effects of the Therapeutic Use of 
Diethylstilbestrol — The possibility that 
the substance may have further toxic 
effects on the liver, kidney, or hemato- 
poietic system has led to the investigation 
of 17 cases by C L Iluxton and E T 
Engle,'*® in which varying doses of stil- 
bestrol were administered In these cases 
the following diagnostic procedures were 
carried out Comj^lete blood counts, in- 
cluding platelets , urinalysis, serum pro- 
tein partition, icteric index, and the 
van den Bergh reaction 

No persons were treated who had a 
family history of mammary carcinoma 
The dosage of stilbestrol varied greatly, 
some patients receiving as little as 1 mg 
a day for 1 week and others as much as 
30 mg a day for from 14 to 21 days 
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One patient received 1320 mg. over a 
period of 4 months. Improvement of 
symptoms had no relationship to the 
amount of medication given, 1 mg a day 
having been found sufficient in some 
cases whereas as much as 30 mg a day 
for 20 days was of no help in others. 

Patients with kraurosis vulvae, leuko- 
plakia and senile vaginitis were grouped 
under the latter heading for the sake of 
convenience They received stilbestrol in 
the form of wool fat ointment All re- 
ported relief of symptoms, and the ap- 
pearance of the local lesions improved 

As far as can be ascertained from 
these laboratory studies, no evidence of 
toxicity can be attributed to this estrogen 
m 16 of 17 cases treated Toxicity pos- 
sibly attributed to this substance was 
observed m 1 patient with positive uri- 
nary manifestations There has been no 
evidence of allergic or urticarial phe- 
nomena 

The nausea and vomiting is not thought 
to be a contraindication to the use of stil- 
bestrol These symptoms may be par- 
tially avoided by the use of gelatin cap- 
sules. 

The actions of cstiogens m an_\ or all 
species of animals, m causing scpiamous 
cell metajilasia of l^oth genital and extra- 
genital tissues, of a direct effect on the 
anterior pituitary gland and other less 
definite but alleged effects have not been 
as yet clearly demonstrated in the human 
being However, the observed effects in 
w omen and the abundance of data on 
])rogressive effects in animals should 
raise a reasonable doubt in the mind of 
the clinician that these sulistances may 
he given with impunity 


UROLOGICAL CONDITIONS 

Diff erential Diagnosis — Problems 
m differential diagnosis between uro- 


logic and abdominal lesions are discussed 
by H. L. Kretschnier.^^ 

1 Lesions of the Gastrointestinal 
Tract — Lesions of the gastrointestinal 
tract probably constitute the largest group 
that calls for differentiation and, of these, 
appendicitis heads the list. The differen- 
tiation between lesions of the urinary 
tract and lesions of the appendix should 
be relatively simple; however, the large 
number of patients seen l)y the urologist 
each year for the relief of urinary symp- 
toms, m whom an appendectomy has 
failed to effect a cure, is evidence that the 
differentiation is not made as frequently 
as it should be 

At times the differentiation between 
acute appendicitis and acute pyelitis is 
difficult, especially if a patient with an 
acute disease of the appendix has some 
red blood cells and perhajis a few pus 
cells ill the urine and it is difficult to ob- 
tain an accurate history In a child hav- 
ing acute, severe pyelitis with right- 
sided pain and tenderness, the differen- 
tiation is especially difficult if the urinary 
findings are negative, as they may be 
(luring the first 24 or 36 hours, after the 
urine liecomes lo<ided wath pus, the diag- 
nosis is self-exident The number of 
cases 111 whicli tins dilTerentiation is im- 
possible and in wliom it is necessary to 
perform an ap])endectomy is \ery small 
indeed 

This differentiation may present great 
difficulties in an adult female who has 
had severe attacks of jnelitis during 1 
or more jiregnancies If a woman who 
has ])reviousl\ had attacks of pyelitis 
suddenly develops an attack of acute 
appendicitis, it is easy to understand 
wily the attack of appendicitis may be 
overlooked and the clinical picture at- 
tributed to a lighting up of an old infec- 
tion in the kidney In this type of case, 
if after due deliberation and consultation, 
it IS not possible to make the differen- 
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tiation, one should give the patient the 
benefit of the doubt and operate on her 
rather than run the danger of overlook- 
ing an acute appendix and having the 
patient die of generalized peritonitis. 

2 Lesions of the Gall-bladder — 
The problems of differential diagnosis 
between lesions of the gall-bladder and 
the kidney, has become greatly simplified 
since the advent of pyelography and 
cholecystography. 

3 Subphrenic Abscess Following 
Pregnancy — ^Although the occurrence of 
chills and fever, the presence of pain in 
the right kidney area, and pus in the 
urine occurring during pregnancy would 
seem to justify the diagnosis of pyelitis 
of pregnancy, one must always be on the 
alert for the possibility of some lesion 
outside the urinary tract such as sub- 
phrenic abscess that may be responsible 
for the clinical picture that may occur 
during pregnancy or the puerpenum. 

4 Cyst of the Pancreas — ^As a gen- 
eral premise, one may state that cysts of 
the pancreas are rare and present no 
pathognomonic symptoms Physical ex- 
amination reveals an elastic swelling in 
the epigastrium, generally in the midline 
h'he onset is slow and the nature of the 
disease is jirogressive In the majority 
of cases the swelling comes forward so 
that it IS readily paljiable Displacement 
of viscera may occur and, in rare in- 
stances, there may be displacement of 
the kidney Cysts tif the pancreas may be 
confused witli lesions of the kidnev, such 
as hydronephrosis and tumor, es|)ecially 
when there is some displacement of the 
kidney 

5 Lesions of the Colon — Lesions 
of the large bowel are of interest to the 
urologist because some of them may re- 
sult m the production of enterovesical 
fistulas The 2 lesions most frequently 
responsible for the production of the fis- 
tulas are diverticulitis and carcinoma 


Simple, or so-called self-limiting, diverti- 
culitis may produce bladder symptoms 
occasionally and hence be the subject for 
dififerential diagnosis. When the inflam- 
matory process extends beyond the wall 
of the diverticulum, peridiverticulitis with 
abscess formation occurs. The abscess 
may rupture into the bladder, either with 
or without the formation of an entero- 
vesical fistula 

6. Acute Pyelitis Following Oper- 
ation — During the postoperative course 
following a major surgical operation, 
symptoms and signs may develop that are 
difficult to interpret and evaluate: (1) 
The clinical picture may be due to a 
lesion not recognized before operation 
and yet part of the primary pathology 
for which the patient was operated upon. 
(2) The clinical picture may be due to a 
lesion of the urinary tract, which, because 
of the absence of symptoms and signs 
was not recognized before operation, for 
instance, the presence of a stone in the 
kidney or ureter, but following operation 
an acute pyelitis develops and the true 
condition m the urinary tract is then 
recognized (3) A combination of symp- 
toms that may be due in part to both 
conditions 

7. Lesions of the Gynecological 
Tract — Various pathological conditions 
in the gynecological tract are often the 
cause of urinary symptoms. On the other 
hand, m some cases the patient may have 
disease m the urinary tract that is the 
direct cause of urinary .s}miitom.s, and 
with it may be associated conditions in 
the gynecological tract, such as prolapse 
of the uterus, cytocele, rectocele, fibroid, 
and various lesions of the tubes and 
ovaries It is not at all an infrequent 
occurrence to see a patient in whom the 
urinary symptoms are erroneously attrib- 
uted to the pelvic disease and for which 
the patient is operated upon without re- 
lief of the urinary symptoms Among 
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some of the more frequently overlooked 
lesions may be mentioned chronic pyelo- 
nephritis, hydronephrosis, renal and ure- 
teral stone, renal tuberculosis, and elu- 
sive ulcer of the bladder. Just as- the 
gynecologist should bear in mind the 
fact that his patient may also have a 
lesion in the urinary tract, so must the 
urologist bear in mind that his patient’s 
symptoms may be due to a lesion in the 
gynecological tract 

8 Lesions of the Spine — Because 
of the fact that pain in the back is not 
always of renal origin, it is necessary that 
the urologist, m his consideration of dif- 
ferential diagnosis, bear in mind the fact 
that the patient may have a lesion of the 
spinal column, i c, (1) arthritis; (2) 
lesions of the vertebrae, and (3) pro- 
lapse of the nuclear pulp. 

9 Hydronephrosis — Hydronephro- 
sis is one of the common lesions of the 
kiclne}’- that is frequently overlooked and 
confused with various intra-abdominal 
lesions In some cases, there arc no 
s} nqitoms referable to tlie kidney and the 
h} droncphrosis is discovered only upon 
routine examination Tn other instances, 
the only manifestation of hydrone])hrosis 
IS indefinite pain in tlie abdomen, the 
(.aiise of which is not recognized, and, in 
some cases an abdominal operation is 
performed without relief of symptoms 

l^ecaiise of the large si/e of the hydro- 
nejihrosis, the condition may he confused 
uitli various types of intra-abdominal 
swellings In another group of cases the 
jiatieiit may develoji severe pain, which 
may even result in shock and collapse, so 
that the clinical picture is that of an 
acute intra-abdominal emergency 

10. Retroperitoneal Tumors — It is 
a well-known fact that retroperitoneal 
tumors produce no typical clinical symp- 
toms by means of which they can be rec- 
ognized, and that, as a rule, when the 
patient is seen, the tumor has reached a 


large size In an occasional case, the 
tumor is discovered after the patient has 
received an injury, and in other instances 
the only complaint is that of indefinite 
pain. 

Retroperitoneal tumors are often con- 
fused with lesions of the kidney, adrenal, 
pancreas, and Riedel’s lobe of the liver 
A complete urological study is always 
indicated and is most informative Ure- 
teral catheterization and retrograde pye- 
lograms show 2 common findings that 
are of great value, namely, displacement 
of the kidney pelvis, with or without 
changes in the pyelogram, and changes 
in the course of the ureter 

11 Elusive Ulcer — One of the le- 
sions of the urinary tract frequently 
confused with lesions of the low'er abdo- 
men is the so-called clu.sive ulcer This 
condition is relatively uncommon, y’ct it 
occurs with enough freipiency to justify 
bearing it in mind in llie differential 
diagnosis of Ic.sions of the lower abdomen 

The author concludes that the role of 
the urologist is a very inqiortant one in 
the (liiTereiitial of abdoinin.il disea.se lie 
must be familiar with the \arious types 
of intr.qientoneal, as well as retroperi- 
toneal lesions th<it may he confused with 
lesions of the genitourinar\ tract It is 
most impoilant that he he familiar with 
complications tliat arise follov\ mg' general 
and gynecological surgical proceiliiies 


UTERUS 

Bleeding from Uterus 
Production of Uterine Hemorrhage 
by Progesterone — -I! Zondek and 
S, Rozin32 learned that if proges- 
terone is administered to normally men- 
struating women for 5 days during the 
postmenstrual stage (seventh to twelfth 
day of the cycle) bleeding of several days’ 
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dui'ation occurs after an interval of 60 
hours on the fourteenth day of the cycle. 
Since the uterine mucosa in this stage 
does not show any of the secretory stage 
or only the beginning of it, this hemor- 
rhage can be looked on as pseudomen- 
struation The normal ovarian cycle need 
not be disturbed by this event. 

If progesterone is administered at the 
time of the follicular rupture, at a mo- 
ment when the patient has her own cor- 
pus luteum, bleeding either does not 
occur at all or there is a hemorrhage 
from a mucous membrane already devel- 
oped into the premenstrual stage. In 
this case precocious menstrual bleeding 
can be induced. 

The authors also observed that treat- 
ment with progesterone for 5 days can 
jiroduce hemorrhage in secondary amen- 
orrhea without preliminary treatment es- 
trogenic substance In primary amenor- 
rhea, however, such treatment fads Since 
It had become evident that progesterone 
could induce hemorrhage in the normal 
as well as m tlie disturbed ovarian cycle, 
tile authors tried to initiate hemorrhage 
during; pregnancy in order to bring about 
therapeutic abortion in this way They 
used doses of from 50 to 150 mg of 
lirogesterone Hleeding, however, did not 
occur and pregnancy continued 

According to Zondek and Rozin, hem- 
orrhages are produced during the inter- 
iiieiistnad stage in the iiormally men- 
slruatnig vvonien by iiieaiis of parenteral 
administration of progesterone or the 
oral adniinistration of pregneninonol 
(300 mg ) intracychcal hemorrhage If 
a woman is injected with 10 mg of pro- 
gesterone daily during the postmenstrual 
stage, i c , from the fifth to the ninth or 
from the seventh to the eleventh day of 
the cycle, a total dosage of 50 mg , hem- 
orrhage sets in after an interval of 60 
hours, that is, on the twelfth or the 
fourteenth day of the cycle, and persists 


for 3 to 4 days. During the period when 
progesterone is given, the patients notice 
swelling and pain in the breasts, as well 
as pain in the abdomen, all these symp- 
toms subsiding as soon as the hemor- 
rhage commences. The blood discharged 
in this intracyclic hemorrhage does not 
coagulate, a quality characteristic of true 
menstrual blood. 

In a further investigation, B. Zondek 
and S. Rozin^s observed that proges- 
terone is not effective if given in the 
intermenstrual stage, i. e., during, or sub- 
sequent to the rupture of the follicle, at 
a time, therefore, when the woman is 
already under the influence of the endog- 
enously produced corpus luteum hor- 
mone. The intracyclic hemorrhage, there- 
fore, does not occur if there is not an 
interval between the exogenous adminis- 
tration and the endogenous production 
of the corpus luteum hormone. 

In addition, these investigators noted 
that the estrone level which is physiolog- 
ically present during the intermenstrual 
stage does not prevent the intracyclic 
hemorrhage , if, however, additional 
amounts of estrogenic hormone are 
given, the inhibitory action becomes effec- 
tive The estrogenic hormone interferes 
with the hemorrhage-producing effect of 
the corpus luteum hormone, as well as 
W'lth the gonadotrophic mechanism of the 
anterior pituitary. 

Pregneninonol given per os has the 
same effect as has progesterone given 
parenterall} . 

Testosterone Propionate in Func- 
tional Bleeding — S. H Geist, U J 
.Salmon and J. A. Gaines^^ used testos- 
terone propionate in tlie treatment of 
25 vioinen w'lth functional uterine bleed- 
ing Tlie bleeding was rapidly controlled 
111 all but 2 of the cases This improve- 
ment was correlated with definite changes 
in the endometrium, as revealed by suc- 
tion biopsies performed at intervals be- 
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fore, during and after treatment. In all 
but 4 of the women there was no palpa- 
ble organic disease ; small intramural 
myomas were present in these 4. There 
were 13 cases of menorrhagia, 5 of meno- 
metrorrhagia, and 7 of menorrhagia with 
polymenorrhea The ages of the patients 
varied from 24 to 39 years. The duration 
of abnormal bleeding varied from 2 
months to 10 years, with an average of 2 
years The monthly dosage varied from 
300 to 1000 mg, of testosterone propio- 
nate. The highest dosage given any single 
patient was 2150 mg. over a period of 3 
months The testosterone propionate was 
administered intramuscularly in sesame 
oil in doses of from 5 to 100 mg The 
intervals between doses are determined 
individually Normal menses were estab- 
lished in 18 cases and amenorrhea of 1 
to 5 months in 5 

Endometrial biopsies performed dur- 
ing and after the period of testosterone 
propionate administration revealed dis- 
appearance of the secretory phase and 
inhibition of the proliferative ])hase, often 
with regression to the h\])oplastic or 
atropine state b'ollowing the discontinu- 
ation of tlierajiy, tlie inhibitory effects on 
the endometrium gradually (hs<ippear and 
normal estrogen and progesterone effects 
reapjiear The authors suggest that the 
changevS in the endometrium following 
testosterone propionate tlierapy are the 
end results of a jirimarv inhibition of the 
gonadotrophic Victors of the hypophysis, 
causing suppression of the ovarian cycle, 
with conseciuent cessation of estrogen 
and progesterone production 

Carcinoma of Uterine Body 

Surgical and Radiation Therapy — 

W. P Healy and R. L. Brown^^ review 
their experience with 197 patients with 
carcinoma of the corpus uteri admitted 
to the Gynecological Service at the Me- 


morial Hospital during the 15-year period 
from 1918 to 1932. The authors believe 
that whenever possible intrauterine radi- 
ation should be followed by complete 
abdominal hysterectomy When there is 
clinical extension of carcinoma beyond 
the uterus, the chance for cure is slight 
regardless of the method of treatment 
employed 

The patient's history will often suggest 
the presence of corpus carcinoma, and if 
so, radon is held available in the operat- 
ing room at the time, a diagnostic curet- 
tage IS done. If the gross appearance of 
the curettings is suggestive of carcinoma, 
a radon tandem of 2 or 3 capsules, de- 
jieiiding on the size of the uterus, is 
placed within the uterine cavity imme- 
diately after the curettage The radon 
capsules are each 15 mm in length, have 
a combined strength of 75 to 150 milli- 
cunes, are filtered by /{» mm of platinum 
and are encased in a small rubber tube, 
the wall of which is 1 mm. thick A 
frozen section is done to establish the 
diagnosis microscopically, and, if carci- 
noma is found, the radon is allowed to 
remain in place for a dose of 3600 milli- 
cune hours The diagnostic curettage 
and insertion of radium are done under 
general anesthesia ddie radon tandem 
IS sutured in place by means of a catgut 
suture passed through the cervix and tied 
m a bow knot so that removal is not 
(lilficult The vagina is jiacked with sterile 
gauze and a Bezzer catheter placed in 
the bladder The jiatients are kept in bed 
until the radium and catheter are re- 
moved and for 3 or 4 days thereafter. 

Two w^eks after the intrauterine ap- 
plication of radon external radiation by 
means of 200 kv roentgen ray is given, 
750 r being given to each of 4 pelvic 
ports 11 by 14 cm m size at a target 
skin distance of 70 cm milliamperage of 
30, and filtration of ^ mm. copper. One 
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pelvic portal is treated daily or on alter- 
nate days. 

Six or 10 weeks after the completion 
of radiation a complete abdominal hys- 
terectomy IS performed^ the entire uterus 
including the cervix with both tubes and 
ovaries being removed. One of the first 
steps in the operation is the closure of the 
fimbriated ends of the fallopian tubes by 
ligature. Care is taken to avoid trauma 
to the uterus and no tenaculum or for- 
ceps is placed on the body of the uterus 
at any time 

When the diagnosis is quite definite 
from history and clinical examination, it 
is considered advisable to give the exter- 
nal radiation 2 weeks before the curet- 
tage and insertion of radium When 
radiation alone is to be relied upon, an- 
other curettage should be done 4 to 6 
months after the first curettage or when 
there is any recurrence of symptoms If 
residual carcinoma is found, treatment by 
intrauterine radon not over 2500 milli- 
cune hours should be given 

The operative mortality for the 93 pa- 
tients subjected to hysterectomy follow- 
ing radiation therai)y was 4 3 per cent. 

The principal cause of death m the 
entire grouj) of 197 cases was residual 
or recurrent carcinoma m the pelvis about 
the vaginal vault, causing hemorrhage or 
obstruction of the ureters with resultant 
uremia hkmr cases had pulmonary 
metastases jiroved by x-rays, 1 of these 
cases had metastasis to a cervical node 
proved by biopsy Tw^o patients died of 
carcinoma jinmary m another part of 
the l)ody and apparently unrelated to the 
corpus cancer One of these developed 
carcinoma of the breast 12 years after 
hysterectomy and died of carcinoma of 
the breast 2 years later The other died 
of squamous carcinoma of the vulva 6 
years after radiation and hysterectomy 
for adenocarcinoma of the corpus uteri. 


Endometrial Studies 

W. E. HerrelP^ attempts to correlate 
endometrial studies with ovarian dys- 
function and uterine malignancy. 

The activity of the ovary, as is well 
known, is reflected m the activity of the 
endometrium. The normal endometrial 
cycle Herrell divides into the menstruat- 
ing phase, a phase of early proliferation, 
a phase of late proliferation, a phase of 
early differentiation, and a phase of late 
differentiation. The 4 last named phases 
correspond roughly to the 4 weeks of 
the normal menstrual cycle in the order 
named. The abnormal endometrial cycles, 
which are due to abnormal ovarian ac- 
tivity, reflect themselves m arrest of the 
cycle m any of the phases named above 
The phase of arrest is called the per- 
sistent phase and the stage of arrest 
depends on the degree and kind of ova- 
rian dysfunction. 

Ovarian dysfunction can be divided 
into a primary and a secondary group 
The primary ovarian dysfunctions are 
due to failure m the ovary itself. The 
secondary dysfunctions are due to changes 
m the ovary winch accompany or follow 
failure of the thyroid or pituitary func- 
tions In both groups the histologic 
manifestations are the same because, as 
stated, the endometrium reflects only the 
activity of the ovary 

The study of cystic changes m the 
endometrmm associated w’lth different 
phases of the cycle indicates that one can 
separate to some degree the cases of ster- 
ility from those of bleeding dysfunction 
When cystic changes are present in the 
proliferative phase of the cycle, the tend- 
ency IS greatest tow ard bleeding dysfunc- 
tion and to a lesser degree toward steril- 
ity On the other hand, w’hen cystic 
changes are associated with the differ- 
entiative phases, the tendency is greatest 
toward sterility, while the tendency to- 
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wai'd bleeding dysfunction is almost en- 
tirely absent. 

Carcinoma occurs practically always 
in the proliferative type of endometrium 
but is an endometrium the characteristics 
of which result from unopposed action 
of estrin (folliculin) and from absence 
or failure of activity of the corpus luteum. 
Even when carcinoma of the endomet- 
rium occurs in the preclimacteric state, 
as it does in approximately a fourth of 
the cases of endometrial carcinoma, the 
endometrium usually is of the persistent 
proliferative type and only rarely is 
there any evidence of differentiation 
or of activity of the corpus luteum. 
The ovaries associated with fundal car- 
cinoma contain cystic portions which 
probably are the source of estrm in 90 
per cent of the cases of carcinoma. Fur- 
ther evidence in support of the view that 
this endometrium, in which carcinoma 
occurs, is attributable to the presence of 
the action of the estrogenic hormone, is 
indicated by the presence of estnn in the 
urine of patients whose uterine fundi 
harbor malignant growths This type of 
eiuloinetrium is niarkedl} different from 
the true atrophic endometrium which re- 
sults from castration C arcinoma of the 
I)o<ly of the uterus ne\er lias been seen, 
according to llerrel], if an individual has 
been jireviously castrated 

It seems leasonable to conclude that 
the unop[)ose(l action of estnn, with its 
resulting effect on the endomctriuiin 
w'hich IS a persistent i)r(diferative type 
of endometrium with c> stic change, is the 
basic principle at w'ork in the develop- 
ment of malignancy of the endometrium 
of those individuals w'ho possess the ge- 
netic factor necessary for the develop- 
ment of cancer. 

Prolapse 

An illuminating treatise on the mod- 
ern concept of the etiology and manage- 


ment of uterine prolapse is offei'ed by 
J. L. Baer.S7 

The present approach to the problem 
of prolapse of the uterus, states the 
author, should begin with an under- 
standing of the formation of the urogeni- 
tal tract and the ways in which defective 
development may predispose to prolapse 
of the uterus. 

The development of the broad liga- 
ments and the entire superior fascial 
plane parallels the completion of the fe- 
male genital system. Defects in the one 
may result in defects in the other. 

Approximately 20 per cent of adult 
women w^io are otherwise normal show 
a retrochsplacement of the uterus. Spina 
bifida occulta predisposes to prolapse of 
the uterus. With this lesion, there is an 
involvement of the cauda equina which 
results in an inadequate innervation of 
the pelvic musculature The association 
of ])ro]apse of the uterus in the virgin 
adult and indeed in the infant with spina 
liifida occulta is a well-recognized se- 
(pience 

\ ariations m the locatKJii of the cervix 
in relation to the jiehic midaxis arise 
from the alinuinuil (lcveio])nient of the 
supporting plane Most coinmunly the 
uterus IS 111 rctriwersion and the cervix 
IS near the svinphysis, an ahnornialH 
short anterior fascial segment, or the 
entire xinteflexed uterus is in retroces- 
sion, an abnonnall}' long anterior fascial 
segment Fiiiall), tbeie is a small gioiq) 
of niilliparous }oung women in whom 
tile external os is withm 4 centimeters 
of the vulvar outlet without t‘longation 
of the cervix, a descensus of the uterus 

liirth injuries arising from a nniltitude 
of causes eventuate into prolapse of the 
uterus when tlie integrity of the superior 
fascial plane is undermined Damage to 
the lateral paravaginal segments is first 
m importance. Damage to the anterior 
segment of the plane determines the de- 
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gree of associated cystocele Damage to 
the uterosacral ligaments is negligible 
as a determining cause of prolapse. Birth 
injuries should be placed in 2 categories 
— those which are self-inflicted, and those 
which are chargeable to the accoucheur 
Tumultuous labor with too violent efforts 
on the part of the woman can so over- 
stretch and traumatize the superior fascial 
plane as to result in an immediate den- 
census of the uterus This is particularly 
true of the niultipara who has learned 
that bearing down hastens delivery and 
exerts her voluntary musculature against 
the partially dilated cervix. 

The actual development of prolapse of 
the uterus is the result of downward 
pressure from within the abdominal cav- 
ity, transmitted against the uterus at its 
circle of attachment to the superior pelvic 
fascia It IS true that m the vast majority 
of instances the prolapsed uterus is like- 
wise retrodisplaced This retrodisplace- 
ment places the corpus in line with the 
axis of the vagina The effect of con- 
tinued downward pressure results in a 
gradual eversion of the vagina, acceler- 
ated by the piston effect of the corpus 
uteri just above it 

Destruction of the anterior plane of 
fascia results in cystocele Studies of c>s- 
tocele have indicated that this lesion 
should be divided into 2 groups — those 
m w’hich the urethra and vesical sphinc- 
ter retain their normal relation while the 
floor of the bladder is dislocated dow'ii- 
ward into the anterior fornix, and those 
in which the trigone, vesical sphincter, 
and urethra participate in the herniation 

The pelvic floor, wdiich includes par- 
ticularly the levators and their covering 
fasciae and the perineal body, plays no 
role in the development of prolajise of 
the uterus In the surgical treatment of 
prolapse, however, an adequate pelvic 
floor IS an important factor in establish- 
ing a cure 


Treatment — The treatment of pro- 
lapse of the uterus is essentially surgical. 

In the childbearing woman who wishes 
to remain fertile, Baer elects the modified 
Fothergill parametrial fixation, some- 
times known as the Manchester opera- 
tion. 

This operation, besides conserving the 
uterus, restores it to normal length and 
anteplacement, including an adequate 
cervix, accomplishes a reconstruction of 
the anterior vaginal wall and the cor- 
rection of the bladder hernia, and finally 
includes the restoration of the pelvic 
floor, which is important in the success 
of the operation 

He chooses the Watkins interposi- 
tion operation for the wmman at or 
near the menopause in whom the uterus 
IS normal, neither too large, nor too 
small, freely movable, with no adnexal 
pathology, and especially in whom there 
IS a large cystocele This is ideal for 
support of the bladder, and for a suc- 
cessful outcome requires only that the 
fundus uteri be properly anchored under 
the subpubic angle, that excess cervix 
be amputated, and that an appropriate 
posterior vaginal reconstruction be done. 
If there is the possibility of pregnancy, 
sterilization must be added. He prefers 
the W'althardt modification of the Mad- 
lener tubal ligation to cornual excision 

Baer uses the Mayo type of vaginal 
hysterectomy m the presence of in- 
trinsic uterine pathology Ov^erly long 
broad ligaments should be imbricated 
In vaginal hysterectomy it is vital that 
the vaginal vault be firmly anchored 
lest a vaginal prolapse occur subse- 
quently For this, uterosacral ligaments 
and bases of the broad ligaments are 
utilized He does the usual anterior and 
posterior colporrhaphy, closing the vag- 
inal vault transversely with interrupted 
sutures, and does not employ drainage. 
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The Neugebauer-LeFort occlusion 
operation, or colpocleisis, is ideal in the 
older woman in whom marital relations 
no longer exist and in whom the uterus 
IS usually atrophic. In this operation it 
is important that the anterior denuda- 
tion stop 3 to 4 cm. away from the 
external urinary meatus, lest the drag of 
the approximated perineal body result 
in a subsequent vesical impairment or 
incontinence. 

When the indications for the Neuge- 
bauer-LeFort colpocleisis are present, 
but marital relations must still be pro- 
vided for, Goodall has suggested an oc- 
clusion of the upper half of the vagina. 
If this provision were inadequate, and 
the patient’s condition did not warrant 
the prolonged vaginal procedure, Baer 
then has recourse to the Kocher- 
Murphy extrafascial abdominal fixa- 
tion operation. 

The occcisional instance of prolapse of 
the vagina can best be handled liy a 
complete colpectomy. If marital rela- 
tions must be conserved, Baer would 
select the Brady vaginal abdominal 
fixation operation. 

In patients m wliom the uterus is 
preserved, it is important to reduce the 
o\ei-all length of this organ to about B 
centimeters ])y amputation of the cer- 
vix, Ai tlie same time it is important to 
do a drignostic curettage Posterior re- 
constriKtioii must be <idjusted to avoid 
loo light an mtroitus <iiul yet provide 
tin )rough leViitor reconstruction where 
tins muscle slmg has been partly trau- 
ni<ili/ed or is atrophic. 

Palliative Treatment — There is a 
group of patients m whom surgical cure 
c'annot be carried out (1) Those who 
refuse surgery, (2) those whose gen- 
eral condition is such as to make sur- 
gery a prohibitive jeopardy; (3) those 
111 whom complications require treat- 
ment before surgery can be undertaken 


and who must be relieved temporarily, 
and (4) those in whom pregnancy is 
associated with prolapse. 

For women who require permanent 
palliative treatment, various pessaries 
have been devised. These usually depend 
for their efficacy upon the presence of a 
sufficiently good pelvic floor to provide 
a support for the pessary which in turn 
carries the prolapsed uterus. 

The inflatable rubber doughnut pes- 
sary has largely displaced the ball pes- 
sary This likewise is obtainable in 
various sizes and is the most comfort- 
able and most satisfactory of the avail- 
able devices It tends to deflate slowly 
and the surface gradually becomes granu- 
lar. This type should be removed 
monthly, the vaginal walls inspected for 
deculiitus, and the pessary itself exam- 
ined for deterioration It usually requires 
some reinliation, which can be done with 
a fine needle (26 gauge) and a 10 cc. 
s}ringe The patient, when properly 
fitted, should have no sense of discomfort 
nor an awareness of its presence The 
(iellhorn pessary, obtaimible in 2 sizes, 
serves \ery well when the doughnut pes- 
sary IS not tolerated because of bladder 
pressure 

Jmr the wonitin who cannot tolerate 
self-retaining pt'ssaiies because of pres- 
sure on the adjacent viscera, the cup and 
stem instrument, such as Mackintosh, is 
available This holds the prolapsed cer- 
vix m a small, vulcanite, saucerlike cup, 
which m turn rests on a heavy, semi- 
flexible stem which j)rotrudes from the 
vulva. At the outer end there are 2 
perforations through which rubber straps 
are passed which are secured fiont and 
back to an abdoinuial belt. 

For the pregnant wonian with pro- 
lapse, the ideal treatment is rest with- 
out the use of any mechanical devices 
Usually after mid-pregnancy, the ab- 
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dominal mass serves to reduce the degree 
of prolapse. 

Retrodisplacements 

Treatment — This is discussed by 
W. T. Dannreuther.^^ A retrodisplace- 
ment may be treated prophylactically, 
expectantly, palliatively or surgically. 
Proper precautionary measures following 
abortion, labor and vaginal operations 
involving traction on the cervix will 
prevent many acquired malpositions 
After therapeutic abortion, packing the 
uterus with iodoform gauze for 48 
hours and administration of 1 cc. of so- 
lution of posterior pituitary twice 
daily for 3 days will hasten involution 
After delivery, perineal lacerations should 
be repaired immediately to restore 
the integrity of the perineal musculature. 
Elevation of the patient’s shoulders 
on the second day promotes free lochial 
drainage Assuming the prone position 
for 5 or 10 minutes several times each 
subsequent day facilitates forward gravi- 
tation of the uterus and exertion of the 
intra-abdominal pressure on the proper 
fundal area Deep breathing exer- 
cises in the knee-chest position dur- 
ing the third and fourth postpartum 
weeks hel]) to jirevent diastasis of the 
abdominal muscles and also tend to throw 
tlie corpus forward 

Regular and continued breast feed- 
ings reflexly stimulate pelvic involution 
and should be urged for this as well as 
other reasons If all patients are re- 
examined 3, 6 and 12 weeks after abor- 
tion or parturition, retrodisplacements 
will be detected promptly 

It is axiomatic that the farther back 
the cervix, the farther forw'ard the cor- 
pus Hence the importance of replac- 
ing the uterus bimanually and hold- 
ing the cervix back in the pelvis with 
a strip gauze vaginal pack, pressed firmly 
against the portio, after operations such 


as curettage and trachelorrhaphy, which 
necessitate pulling the uterus into the 
vaginal plane. 

Palliative therapy resolves itself into 
the application of a pessary in cases of 
replaceable retrodisplacement, and the 
treatment of coexisting parametritis and 
adnexal disease when the uterus is 
thereby immobilized. 

There are 4 types of pessary well 
adapted to the treatment of retroversion 
under slightly different conditions: The 
Hodge; the Albert Smith, the Thomas, 
and the Findley, of which the Smith is 
the most popular. The purpose of a 
pessary is not to correct a displacement 
but to maintain proper uterine poise 
after the uterus has been replaced. Cer- 
tain prerequisites are essential : The 
bladder should be emptied by catheter , 
the mobile uterus must be replaced bi- 
manually; there must be no associated 
prolapse or extensive cystocele, and be- 
fore an appliance is selected for an indi- 
vidual patient the size and configuration 
of the vagina should be estimated. The 
length is determined by inserting the 
fingers high m the posterior fornix, just 
as though measuring the diagonal con- 
jugate diameter of the pelvis. The ap- 
proximate width is estimated by sep- 
arating the finger tips at the midportion 
of the vagina It is thus easy to select 
a pessary of the size and shape that the 
patient needs 

Laparotomy for the correction of dis- 
placed uterus IS an elective and not an 
emergency procedure, and it should not 
be advised unless the hazards involved 
are minimal, all palliative measures have 
been exhausted and subsequent pelvic 
comfort can be anticipated 

In reviewing his series of 429 cases, 
certain significant facts became apparent 

1 Several operations by other surgeons for 
the cure of developmental defects were followed 
by recurrence. 



900 


SURGERY 


2. Endowment with a congenital malposition 
does not condemn a patient to sterility. 

3 After delivery the uterus may involute in 
normal position, even though previously con- 
genitally retrodisplaced. 

4. Symptomless acquired retroversions were 
discovered in patients presenting themselves 
with conditions such as Bartholin cyst, pruritis 
vulvae, trichomonas infections, cervical polyp, 
sterility, urinary complaints, colitis and breast 
tumor. They were commoner in postmenopausal 
women 

5 Successful palliative treatment embraced 
careful preliminary differential diagnosis as well 
as the correct therapy for hormonal imbalance 
endocervicitis, parametritis and adnexal disease. 
In some instances a pessary was used after a 
fixed uterus became mobilized 

In a series of 3400 consecutive of- 
fice patients, a retrochsplacenient was 
found 429 times, an incidence of 12 5 
per cent; 142 of these were subjected 
to operation 

No single surgical procedui'e is uni- 
versally applicable An operation which 
fails to afford symptomatic relief is a 
failure. 

Submucous Myoma 

Diagnosis — The indications for the 
use of x-rays and radi()-o])a(jue media 
and CO 2 for the demonstration of sub- 
mucous nnoma arc given hy I C Ruhiir^'* 
as follow s 

1 When it is important to avoid a 
laparotomy for fibroids as in the case of 
ol^ese individuals and in systemic dis- 
ease, in which circumstances x-ray and 
radium thera])y is usually preferred If 
a submucous myoma is positivelv known 
to be present, surgical removal is indi- 
cated despite the increased risk to tlie 
otherwise handicapped jmtient. 

2 When considering myomectomy in 
younger individuals who are sterile and 
desire children, or when menstruation is 
to be conserved, the knowledge of the 
presence of a submucous myoma will 
enable the surgeon to deal adequately 
with the condition, adopting suitable vag- 


inal or laparotomy technic, or a combina- 
tion of the 2. 

Hippuran has so far been used. It is 
available in crystalline powder and can 
be made up into 100 per cent solution, in 
which state it can be kept at a moder- 
ately warm temperature. When cooled, 
It crystallizes, requiring heating before 
the injection In this saturation it re- 
mains a clear solution for a half hour 
or somewhat longer 

The hippuran is introduced into the 
uterine cavity by means of a 20 cc syringe 
and uterine cannula, both of which are 
kept warm An x-ray exposure is made 
at the point wdicn the uterine cavity is 
filled As a rule, from 5 to 10 or 15 cc. 
are needed m fibromyomatous uteri under 
pressures varying between 40 mm, Hg 
and 1 50 mm Hg 

After the x-ray exposure is made, the 
hippuran is w'lthdraw^n into the syringe 
and the cannula is removed It is w^ell to 
allow’ 2 or 3 minutes for the uterus to 
em])ty itself The solution is aspirated 
and whatever amount remains is ex- 
])elled Another sMonge filled wnth 20 cc 
CO 2 A attached to a clean cannula, 
1 or 2 cc being discharged into sterile 
fluid m order to disjilace the air con- 
tained in the uterine cannula ddie can- 
nula is introduced into the uterine cavity 
and the C'( )j is injected until a sense of 
resistance is reached w’liich is similar to 
that experienced during tlie injection of 
hippuran At this point an x-ra} expo- 
sure IS made 

The presence of sulinuicous myomas, 
Rubin sliows, can he diagnosed roentgen- 
ologically I)v the intrauterine injection of 
liippuran followed by C( Neither by 
itself IS adequate for this purpose The 
hippuran wTen expelled from the uterine 
cavity, leaves a crystalline deposit on the 
uterine mucosa and the mucosa covering 
the submucous tumor. The injection of 
CO 2 serves as a transparent contrast to 
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1 Case M M — A., clinical hysterograni with hippiiran 100 per cent solution shows a 

avity without any definite indication of a submucous fibroid B, clinical hysteroaerogram 
injected after hippuran shows the uterine cavity to be definitely encroached upon by a 
as myoma C, hysterogram of extirpated uterus with hippuran 100 per cent solution, no 
n of a submucous fibioul D, hysteroaerogram of extirpated uterus with COj after hip- 
ous the solitary submucous fibroid practically as it appears in E E, uterus cut open shows 
lUCQUS fibroid visualized m hysteroaerogram, D (Rubin Am J Obst and Gynec ) 
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the densely opaque hippuran outline. 
Both media are innocuous, each being 
well tolerated by the organism. There 
are no irritation and no residue or for- 
eign body reaction. In selected cases 
where recognition of submucous myoma 
is important from the viewpoint of the 
choice of therapy, this method appears 
to be serviceable. 


VAGINA 

Imperforate Hymen with 
Hematocolpos 

Treatment~A review of 113 cases in 
the literature and a report of 5 additional 
cases is made by P Tompkins 

Hematocolpos results from complete 
vaginal obstruction to menstrual flow 
Such obstruction during adolescence is 
usually caused by an imperforate hymen, 
but occasionally it is due to congenital 
retroliymenal atresia or to agglutination 
of tlie labia as a result of chronic infec- 
tion and uncleanliness. Hematocolpos has 
also been reported in cases of doulile 
vagina wlien 1 outlet is occluded In any 
case, blockage of menstrual flow produces 
first dilatation c)f the vagina, later dila- 
tation of tlie cei'Mx and uterus, and 
finally dilatation of 1 or both tubes This 
condition does not lead to endometriosis 
The dammed-up blood is tliick, dark 
and “molasseslike’' or “tarry In addi- 
tion to the 3 principal symptoms, amen- 
orrhea, pelvic pam and disturbances ref- 
erable to the bladder, there may be ab- 
dominal enlargement, a protruding mass 
at the vulva or pain on sitting 
The suggested plan of treatment offered 
by Tompkins is as follows: 

1 Meticulous preoperative preparation of the 
vulva and perineum 

2 Complete excision oi the hymen, not 
simple incision 


3. No vaginal examination at the time of 
operation. 

4. After evacuation of the hematocolpos on 
the operating table a careful rectal examination 
to determine whether there is distention of the 
tubes If there is evidence of hematosalpinx, 
laparotomy should be performed and the tubes 
should be incised and drained or, if necessary, 
removed. 

5 A postoperative vulvar dressing of gauze 
soaked in mercury bichloride solution. 

6 High Fowler position tO' promote drain- 
age 

7. Enough morphine to produce constipa- 
tion for at least 4 days after operation 

8 Careful cleansing of the perineum after 
every evacuation. 

9. At least 1 week of rest in bed (in the 
Fowler position) after the temperature is 
normal 

10 No tub bathing or swimming and no 
douching until 2 menstrual periods have oc- 
curred 

11. No vaginal examination until 2 men- 
strual periods have occurred This examination 
should be made with sterile precautions 

Evaluation of Human Vaginal Smear 
in Relationship to Histology 
of Vaginal Mucosa 

S H (ieist and U J vSalmon*^^ report 
their results with vaginal Inopsics taken 
from the left fornix of the vagina from a 
grou]) of 60 women with \<n*vnig degrees 
of estrogen clcflcieiKW (menopause, sur- 
gical and \-ray castration) The degree 
of regression was compared with vaginal 
smears (prepared In tlie fuchsin method) 
before and after tia^atment with an active 
estrogen. Tlie vagina] smears and vag- 
inal mucosa were classified into groups, 
representing various degrees of estrogen 
deficiency The vaginal smears accord- 
ing to this classification were found to 
correspond vvith graded degrees of atro- 
phy of the vaginal mucosa After treat- 
ment with estradiol, the changes in the 
vaginal smear reflected clearly the re- 
generative changes in the mucosa. Atro- 
phy of the vaginal mucosa was found in 
many cases not to be uniform in degree, 
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Fig 2 — Reaction I Advanced estrogen deficiency Vaginal smear taken from patient B L , 
aged 54, 9 yeais after menopause The smear contains the typical “atrophy cells,” leukocytes, 
and a few erythrocytes (Geist and Salmon Am J. Obst & Gynec ) 



Fig 3 — Reaction II Moderate estiogen deficiency Smear taken from patient S B , aged 48, 
4 years after bilateral ovariectomy Note presence of moderate-sized epithelial cells as well as 
“atrophy cells,” leukocytes, and erythrocytes (Geist and Salmon Am ] Obst & Gynec ) 
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being more marked in some areas than 
m others The regenerative process re- 
sulting from estrogen administration like- 
wise does not manifest itself uniformly. 
Vaginal smears prepared by the fuchsin 
method were found to reflect the degree 
of regression as well as of regeneration 
of the vaginal mucosa in women. 

The fuchsin vaginal smear method is 
recommended by these authors, there- 


because the administration of antimony 
compounds caused loss of motility and 
finally disappearance of these organisms. 
Certainly, such organisms can be dem- 
onstrated in the superficial secretion from 
the surface of the lesions, both by dark 
field examination and by stained smears, 
but are not found after the surface 
detritus and pus has been completely 
removed or in material obtained from 



6 — Vaginal smeai taken from patient B L, after 120,000 R U estradiol by mouth 
C'ompaie with pietreatment snieai (Fig 2) (Geist and Salmon Am J Obst & G>nec ) 


fore, as a simple, reliable procedure for 
determining the jiresence of normal 
ovarian activity or estrogen deficiency, 
as well as an indicator of the efficacy of 
administered estrogens in cases of estro- 
gen deficiency 


VULVA 

Granuloma Inguinale 

Thirty-five years ago Donovan re- 
ported that certain encapsulated organ- 
isms were the cause of granuloma in- 
guinale In September, 1937, Butts stated 
that spirochetes and rapidly motile ba- 
cilli, found in 8 cases of granuloma 
inguinale, were the cause of this disease, 


the base of the lesion Morphologically 
these spirochetes are of the refnngens 
type and the motile ])acteria are fusiform 
bacilli On the other hand, the encap- 
sulated and nonencapsulated organisms 
known as the Donovan bodies are to be 
found in all undoubted clinical cases of 
granuloma inguinale and, if material is 
obtained from the base of the lesion, 
only these bodies are found 

(jranuloma inguinale was experi- 
mentally reproduced l)y R. B Green- 
blatt, R B Dienst, It R, Fund, and R 
Torjnn-^- in 3 human beings but failed 
to develop in laboratory animals m spite 
of repeated attempts. When the disease 
was reproduced, the course was com- 
parable m every way to that seen in 
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spontaneous cases. Donovan bodies were 
recovered to the exclusion of other or- 
ganisms from the pseudobuboes that 
developed in each of the 3 patients. The 
incubation period could not be deter- 
mined; however, the classic of the dis- 
ease was full blown in about 50 days. 
This is the first instance in which gran- 
uloma inguinale was experimentally pro- 
duced in a human being by the use of 
an exudate which contained only the 
Donovan body and no other demon- 
strable organisms. 

The pseudobubo that so frequently 
follows a primary focus on the external 
genitalia is not an adenitis per se but a 
subcutaneous granuloma The histo- 
pathologic study of regional and under- 
lying lymph nodes revealed but a mod- 
erate endothelial hyperplasia However, 
in 2 patients, 1 of whom also had extra- 
genital involvement, Donovan bodies 
were demonstrated m the underlying 
cervical and inguinal lymph nodes, and 
m the other m 1 regional inguinal node 
.'^uch observations prove that the Dono- 
\'an bod}' can and does travel b} way 
of tlic lymphatics. The hypothesis is 
presented that Donovan liodie.s may reach 
tlie lymph nodes, where temporary 
though mild focal reactions with peri- 
1} mphadenitis occur During this process 
Dono\an bodies may reach the papillae 
and corium of the overKing skin and 
set up a subcutaneous granuloma. Here 
the process may be subacute, resulting in 
a subcutaneous abscess, or may be chronic 
and a massive granulomatous tissue 
bulges the overlying efiidermis. Hence 
the pseudobubo, for prior to rupture and 
the burgeoning of the typical raised 
granulations, it simulates the bubo of the 
other venereal disease. 

The nature of the Donovan body re- 
mains an enigma. The method of repro- 
duction in mononuclear endothelial cells 
and the growth requirements of the or- 


ganism as well as the clinical behavior 
of the disease lead the authors to assume 
that the Donovan body is a sporozoan 

Pruritus of the Anus and Vulva 

Howard Hailey and Hugh Hailey^® 
state that the majority of cases of true 
pruritus of the anus and vulva are due 
to eczema, the causes of which are es- 
sentially the same as those causing ec- 
zema in other anatomic localities. The 
patient’s heredity makes a suitable soil 
for the development of the eczema, as 
it does for the development of asthma, 
hay fever, urticaria and migraine in hy- 
persensitive persons. Pruritus of the 
anus and vulva, in fact, is eczema of those 
regions and as such is a manifestation 
of hypersensitiveness in the skin. The 
direct causes which bring on the attacks 
may be chemical substances, including 
some drugs and dyes, clothing, including 
wool ; rubber and some synthetic fabrics, 
hemorrhoids, diet, lieat, atmospheric 
condition or perspiration and friction 

These investigators believe tliat, if it 
were always possilile to obtain a reliable 
history, almost every case would give a 
history of hypcrsensitiveness in the fam- 
ily In their scries of 105 cases, more 
than 60 per cent gave such a history of 
manifestations of hypersensitiveness Ben- 
efit in the way of treatment was offered 
by the roentgen ray Tliey obtained clini- 
cal cures lasting from months to years 
111 80 per cent of their cases and mi- 
proiement in an additional IS per cent, 
Due should insist, however, on having 
an accurate record of any jirevioiis roent- 
gen treatment in order to avoid possible 
unfortunate sequelae. 

Vulvovaginitis 

Treatment — C. Mazer and F R. 
Schechter^^ report their study of a group 
of 118 children ranging m age from 18 
months to 11 years, admitted to the 
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wards of the Philadelphia General Hos- 
pital for the treatment of gonococcic 
vulvovaginitis. The diagnosis in each 
case was based on clinical symptoms and 
on the presence of gram-negative intra- 
cellular diplococci, structurally charac- 
teristic of the gonococcus in the vaginal 
smear. Since the children were hos- 
pitalized during the entire period of 
treatment, there was an excellent oppor- 
tunity to observe the response to the 
administration of estrogen. About one- 
third of the children were in the acute 
stage of the illness at the time of ad- 
mission The duration of the disease in 
the others ranged from 2 months to 2 
years There was no appreciable dif- 
ference in the response of the respective 
groups to treatment with estrogen. 

Eighty-one of the 118 children were 
treated by means of hypodermic injec- 
tions of estradiol benzoate ( progy- 
non-B); 34 received the same product 
as vaginal suppositories, and the remain- 
ing 3 were given estradiol (progy- 
non-DH) orally. 

1. Hypodermic Administration of 
Estrogen — Sixty-one of the 81 children 
hypodermically treated received from 
1000 to 1500 rat units and 7 were given 
500 rat units every other day for a period 
of from 4 to 6 weeks. 

The first of 4 consecutive vaginal 
smears was obtained after 2 weeks of 
treatment in 46 cases, in the fourth week 
of treatment in 14, and during the fifth 
week in 18. The vaginal discharge was 
then scanty thick and snow white, re- 
vealing a mass of non-nucleated epithelial 
cells and gram-negative bacilli on smears. 
In the i-emammg 3 the vaginal smears 
were persistently positive, possibly be- 
cause of inadequate vaginal drainage of 
accumulated debris, which in itself may 
have been a source of irritation. In 
order to evaluate treatment with estro- 
gen accurately, no attempt was made to 


dilate the introitus or to irrigate the 
vagina for the purpose of removing the 
plugs of desquamated epithelial cells. 

Sixty-one of the 78 children success- 
fully treated with estrogen hjqiodermic- 
ally were followed for a period of from 
3 to 23 months, with an average of 10 
months for the entire group. There 
were only 6 (10 per cent) recurrences 
in the 61 followed-up patients who had 
received treatment for 8 weeks and 2 in 
the 8 who had received treatment for a 
period of only from 4 to 6 weeks. Not- 
withstanding the fact that the compari- 
son is made on too few patients, it is 
nevertheless significant that the incidence 
of recurrences in the group of 8 followed- 
up patients who had received the rela- 
tively short treatment was 3 times greater 
than in the group treated for the full 
period of 8 weeks. Equally significant 
is the fact that recurrences with shorter 
treatment were not only more numerous 
but appeared much earlier (from 4 to 6 
weeks after treatment), suggesting that 
incomplete cure was the cause of the 
trouble. 

Side effects other than growth of pubic 
hair occurred more frequently and were 
more intense with adequate hypodermic 
treatment than with vaginal supposi- 
tories. Twenty-one of the 81 children 
(26 per cent) showed enlargement of 
the breasts, which persisted for about a 
month after withdrawal of the treatment ; 
7 (8 5 per cent) had a scanty growth 
of pubic hair, which eventually disap- 
peared, and 8 ( 10 per cent) had a single 
episode of uterine bleeding either during 
treatment or later. 

2. Treatment With Vaginal Sup- 
positories of Estrogen — Thirty-four 
children were treated with vaginal sup- 
positories, each containing 200 rat units 
of estradiol benzoate (progynon-B), in- 
serted nightly on retiring for a period 
of 8 weeks. 
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A clinical cure and 4 consecutive nega- 
tive vaginal smears were obtained during 
the fourth week of treatment in 33 of 
the 34 children The remaining patient 
failed to respond to vaginal as well as 
to subsequent hypodermic treatment with 
1500 rat units given every other day for 
a period of 8 additional weeks. 

The side effects with vaginal supposi- 
tories of estrogen were less pronounced 
than with hypodermic treatment. In 8 of 
the 34 patients there was a moderate 
enlargement of the breasts ; in 6 there 
was a semblance of pubic hair growth 
and in 1 a single episode of menstruation. 
This child was, moreover, 11 years old 
and might have menstruated irrespective 
of the treatment 

Twenty-six of the 33 children treated 
with vaginal suppositories andduscharged 
as cured were followed for a jieriod of 
from 3 to 13 months, averaging 7 months 
There were no recurrences 

3 Oral Treatment — In 3 jiatients, 
oral administration of l.SOO rat units 
daily of estradiol (])rog\non-IM 1 ) for 
a period of 8 weeks failed to accomiihsh 
a cure Idiey were suliseqiiently treated 
by other methods In the human being 
as well as in the e.xpenniental anini.il 
the minimum effective oral dose of estro- 
gen must be 5 times greater than the 
hypodermic <!ose 
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OBSTETRICS 

By P. Brooke Bland, M.D., and Arthur First, M.D. 


ABORTION 

Significance of Endocrine Assays 
in Threatened and Habitual Abor- 
tion — J. S. L. Browne, J. S. Henry and 
E. H. Venning^ report their study of 
the excretion of prolan, estrogens, and 
sodium pregnandiol glucuronidate in the 
urine of 35 cases of threatened or habit- 
ual abortion 

Sodium pregnandiol glucuronidate is 
an excretion product of corpus luteum 
hormone and is believed to reflect the 
amount of progesterone being formed in 
the corpus luteum or elsewhere. This 
compound is absent from the urine dur- 
ing the follicular phase and first appears 
about 24 to 36 hours after ovulation. In 
most normal individuals, the excretion 
lasts for 10 to 12 days and the total 
amount excreted is between 45 and 55 
mg expressed as pregnandiol Ordinar- 
ily, the excretion stops 1 to 3 days before 
the onset of bleeding, but m a few cases 
the excretion continues up to the time of 
bleeding 

In early pregnancy, tlie level of ex- 
cretion is the same as the maximum 
reached during the normal menstrual 
cycle, that is, from 5 to 10 mg per 24 
hours The tune at which the excretion 
of pregnandiol begins to rise from this 
level vanes considerably m presumably 
normal cases, but it is most often betw'een 
the seventieth and ninetieth days after 
the beginning of the last menstrual 
period The amount excreted rises usu- 
ally parallel to the rise of total estrogens 
and reaches a maximum in the ninth 
month The maximum is very variable, 
usually between 60 and 105 mg. per 24 
hours, in some cases somew'hat lower, 
and the compound disappears abruptly 
within 24 hours of delivery. 


It is probable that the chorion begins 
to secrete this substance almost imme- 
diately on implantation. If the corpus 
luteum secretes progesterone for only 7 
days after ovulation instead of 10 or 12, 
then by the time the ovum is ready to 
implant the corpus luteum will have 
ceased to function and implantation will 
not take place, since degeneration of the 
endometrium or even menstruation has 
begun. Such a short corpus luteum phase 
has been observed m some patients with 
sterility in whom no other cause for in- 
fertility has been detected The rapid 
rise in production of prolan in early preg- 
nancy may be necessary for increased 
stimulation of the corpus luteum to main- 
tain it as it grows older 

In normal pregnancy, pregnandiol ex- 
cretion may begin to rise from the level 
obtained after implantation as early as 
the seventieth day or perhaps a little 
earlier, but in other cases the rise fails 
to occur until the hundredth day without 
any abnormal symptoms manifesting 
themselves This rise is interpreted as 
due to the beginning of secretion of pro- 
gesterone by the placenta The rate of 
secretion gradually increases after this 
time up to term. Progesterone ceases to 
be formed when the placenta separates, 
and its excretion product disappears from 
the urine shortly after this The chorion 
is the source of prolan from conception 
to term In the first part of pregnancy, 
estrogens and progesterone are formed 
m the ovary At a var\ ing time, but usu- 
ally from the seventieth to ninetieth day, 
the placenta begins to secrete these sub- 
stances In most cases the corpus luteum 
ceases to function shortly after this The 
placenta continues to form these sub- 
stances m gradually increasing amounts 
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until term. There is a transfer of func- 
tion from 1 site of formation of proges- 
terone and estrogens to another occur- 
ring usually in the third month. 

The first of these cases analyzed were 
spontaneously occurring abortions in the 
early part of pregnancy. The assay 
findings probably depend upon the time 
in pregnancy at which the gestation 
ceased to develop and the length of time 
which had elapsed before assays were 
done as well as upon the degree of de- 
generation which had occurred in the 
placenta. It may be said that the pla- 
centa (chorion) begins to form prolan 
before it begins to form estrogens and 
progesterone. If the gestation ceases to 
develop before the placenta has begun to 
form these substances to any extent then 
apparently it seems not to go on to de- 
velop that function, or if it does, loses 
it before the time of assay in these cases, 
even though it remains in contact with 
the maternal circulation and continues to 
secrete prolan 

In the second group analyzed are in- 
cluded the cases of threatened abortion 
It is in these cases that the difficulty of 
determining the eflFect of various forms 
of therapy arises. In this and the next 
group are included cases which fall into 
the class of habitual abortion 

The authors believe that the time at 
which a deficiency of corpus luteum hor- 
mone is most likely to occur is therefore 
in the transion period between the ovar- 
ian and placental phases (late second and 
third months) ; this is the critical period 
of pregnancy. 

The cause of many abortions is a faulty 
gestation from the first , the chorion par- 
takes in this abnormality and produces 
an amount of gonadotrophic substance 
inadequate to prolong the corpus luteum 
beyond a certain point. In other patients 
where the gestation is less abnormal, the 
function of the corpus luteum may be 


prolonged for the usual time and the 
embryo develop normally, but the pla- 
centa may be slow in taking over. In 
either case abortion follows. Patients in 
whom either of these conditions repeat- 
edly occurs habitually abort. 

With regard to therapeutic use of 
progesterone, pregnancy urine extracts, 
vitamin E, etc., in the treatment of 
threatened and habitual abortion, numer- 
ous claims for good results have been 
made. The present study shows how dif- 
ficult it is to evaluate the results of such 
therapy. The use of gonadotrophic ex- 
tracts where such large amounts are 
present as m early pregnancy seems 
likely to have little efl'ect. In those pa- 
tients where the prolan excretion is con- 
sistently low, in most cases the gesta- 
tion is already degenerate. In those 
patients with abortion in whom the ges- 
tation IS degenerate before the onset of 
symptoms, progesterone is obviously ab- 
normal from the first, and even if ther- 
apy is .started before .symptoms appear, 
the result will be unsatisfactory. The 
]).itients m wliom the embryo and pla- 
centa develop u]i to a certain period, but 
the ])laccnta takes over the function of 
progesterone formation late or the corpus 
luteum degenerates early, offer theoret- 
ically the most hopeful outlook for pro- 
gesterone theraiiy, since in many, if the 
critical period c.in be tided over, the pla- 
cental function hegin.s and further ther- 
apy is unnecessary It is possible that the 
determination of prolan excretion in 
early pregnancy may enable one to dis- 
tinguish patients in whom the gestation 
is already degenerate from those m whom 
therapy might be of benefit However, as 
shown in this investigation, a single de- 
termination is of no value, since patients 
showing temporary low prolan values in 
early pregnancy, do carry through to 
term. 
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The question of dosage is difficult to 
determine. From the pregnandiol as- 
says, it seems obvious that the amount of 
progesterone produced by the corpus 
luteum up to the seventieth or eightieth 
day IS 5 to 10 mg. per day, and that the 
placenta produces a gradually increasing 
amount as pregnancy advances. 

Therapeutic doses of less than 5 mg. 
are unlikely to have much effect. This 
dose should be given daily, or every 
other day, and may be increased in the 
presence of persisting s3a'nptoms. In 
most cases either of the threatened or 
habitual type, therapy should be concen- 
trated during the period of transfer of 
the function of formation of progesterone 
from ovary to placenta, since it is at this 
time that abortion is most likely to occur. 
If pregnandiol assays are available, a 
definite rise m pregnandiol excretion 
may be taken as an index that further 
therapy is probably unnecessary. The 
danger of wasting treatment on an al- 
ready dead fetus, and the uselessness of 
treating a patient after her own placenta 
has begun to form normal amounts of 
progesterone, should always be borne in 
mind 

Hypothyroidism in the Causation 
of Abortion — E. L. King and J S. 
Herring^ attempt to evaluate hypothy- 
roidism as a cause of abortion Their 
report represents a study of the basal 
metabolic rate of 150 pregnant women, 
all private patients The readings were 
taken in the early months of pregnancy 
except in 2 cases, in which it was first 
taken after miscarriage had occurred 
The association of abortion with rather 
marked hypothyroidism had previously 
been noted in several instances. 

Of these 150 women, 17 were found 
to be hyperthyroid (basal metabolic rate 
plus 10 or over), 72 had normal read- 
ings and 61 (or 40.6 per cent) were 
hypothyroid Of the 17 in the first 


group, 5 were multiparas; 3 of these 
had aborted in a previous pregnancy Of 
the 72 women with normal rates, 10 
were multiparas with 4 previous mis- 
carriages. There was only 1 abortion in 
this group; 8 threatened abortions were 
averted. However, the patients with rates 
between minus 6 and minus 9 were given 
small doses of thyroid extract prophy- 
lactically, especially if they had aborted 
in previous pregnancies. The authors 
feel that this was a factor in reducing the 
number of abortions. 

The authors conclude that hypothy- 
roidism of mild or moderate degree is a 
fairly common complication of pregnancy 
The severer types, particularly when as- 
sociated with the same condition in the 
husband, will be found to be productive 
of sterility. 


ANALGESIA 

Effects of Obstetric Analgesia on 
the Newborn Infant — Eight hundred 
consecutive babies born of mothers deliv- 
ered by the vaginal route in private prac- 
tice were selected for this study by J Kotz 
and M. S Kaufman.® In 500 instances 
the mother received paraldehyde either 
alone or in combination with some other 
drug, in 100 instances she was treated by 
the McCormick modification of the 
Gwathmey technic and in 100 she re- 
ceived pentobarbital sodium and scopola- 
mine. The babies of 100 mothers who 
received no analgesia were used as con- 
trols. 

In these groups the following factors 
were studied ‘ ( 1 ) The mortality rate , 
(2) the initial loss of weight; (3) the 
rate of gam for the first 10 days of life, 
(4) the temperature curve for the first 
10 days of life, and (5) the pulse and 
respiration curve for the first 10 days of 
life Also due consideration was given 
to the duration of labor, the t} pe of dehv- 
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ery, the dosage of the analgesia used and 
its effect on the subsequent clinical 
course of the infants after birth 

One hundred additional cases were se- 
lected for a more detailed study In 50 
the mother received paraldehyde anal- 
gesia In each of these cases the infant 
was matched with another child, born 
on the same day and of approximately 
the same birth weight but whose mother 
received no analgesia. The 2 babies were 
fed identical formulas and the environ- 
mental conditions were the same In 
these cases the temperature, pulse and 
respiratory rates were recorded every 4 
hours and the weight was checked twice 
a day for the first 3 clays of life 

The time interval between delivery and 
the initial respiration was checked with 
a stop watch on 100 paraldehyde babies 
and 100 control babies 

Dosage of Analgesia — The average 
dosage of paraldehyde was 17.5 drams 
(66 cc ) given with an average of 
grain (0.012 Gm ) of morphine sulfate 
The usual initial close was from 6 to 8 
drams (23 to 31 cc ) of ])araldch\dc by 
rectum and If, or Y^ gram (0 011 or 
0,016 Gm ) of morphine h) po(lermicall\ , 
the paraldehyde being rejieated in 3 or 4 
dram (12 (jr 1 s 5 cc ) doses as often <is 
necessary 

Idle largest total dose given was 38 
drams (142 5 cc ) of jiaraldelnde and 
Y 4 gi'^nn of nioriihme It is ajijiarent and 
we wish to emphasi/e the fact that m 
this series of cases large doses of anal- 
gesia w’ere used If analgesia has an 
effect on the child, such effects would 
certainly be demonstrable m this group 

In the group of mothers treated by the 
McCormick technic, the average amount 
given was 1 53 doses of the mixture and 
4 99 grains (0 32 Gm ) of pentobarbital 
sodium. 

In the group receiving pentobarbital 
sodium and scopolamine the average 


total dose was 6 78 grains (0 44 Gm.) of 
pentobarbital sodium and %oo grain 
(0,0003 Gm.) of scopolamine. 

The investigators concluded that ob- 
stetric analgesia, properly administered, 
does not increase the infant mortality or 
morbidity rates above those which occur 
in a series of infants whose mothers were 
delivered without analgesia 

Etiologic Factors in Neonatal 
Asphyxia — In contrast to the above is 
a series of 5(X)0 consecutive deliveries at 
the Woman's Hospital in Detroit ana- 
lyzed by W. C C. Cole, D. C Kimball 
and L E. Daniels‘S wnth a view of deter- 
mining the relative importance of the 
various factors which contribute to the 
production of asphyxia m the newTorn 
The maturity of the infant, the age, par- 
ity and health of the mother, the duration 
of the various stages of labor^ the type 
of delivery and the use of sedatives and 
anesthetics all w^erc found to exert impor- 
tant influences on the incidence of as- 
])h\\ia The_\ noted that these factors 
frecpiently ojierate in combination These 
iincstigators conclude that the ini])()rtant 
single factor in tlu‘ etiology of neonatal 
as])h\ \i<i is ])rematunt\ The next most 
iin])()rtaiit factor is the trauma of labor, 
whether it is the normal forces of normal 
labor or w'hetlu^r it is accentuated by 
(Ustocia and ojierative delivery. Seda- 
tives in am amount definitely’' increase 
the incidence of as])hyxia in the hahy^ in 
(lirec't jiroportion to the amounts given 
General anesthesia in any amount defi- 
nitely’' mcrc^ases tlie incidence of as]4iyxia 
in the lialn in direct jiroportion to the 
duration of the anesthesia 

Cyclopropane in Obstetrics 

The effect of obstetrical anesthesia 
upon the oxygenation of maternal and 
fetal blood, wath particular reference to 
cyclopropane w^as studied by C. A 
Smith, ^ Determinations were made of 
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the oxygen content of arterial and ven- 
ous blood from women during labor. 
Similar determinations were made upon 
the arterial and venous bloods of 3 
groups of mothers and their infants at 
the moment of birth. These 3 groups 
represented routine deliveries under 
ether, under nitrous oxide-oxygen, and 
under cyclopropane anesthesia. In the 
second and third of these groups, the 
amounts of nitrous oxide and of cyclo- 
propane were also quantitatively deter- 
mined 111 the maternal and fetal bloods 
An attempt was made to correlate the 
degree of oxygenation of maternal and 
fetal blood with the type of anesthetic 
used, and to discover the relationship 
between fetal anoxemia and the presence 
or absence of apnea m the newborn in- 
fant. The following observations seem 
significant : 

L Oxygenation of maternal blood during 
labor but before delivery and anesthesia was 
comparable to that observed by other authors 
for maternal blood at delivery without anes- 
thesia The arterial blood during labor showed 
a slight anoxemia. 

2 Specimens of fetal blood at the moment of 
birth showed wide variations in oxygen con- 
tent, presumably because of anatomical and 
other uncontrollable circumstances. As a rule, 
the fetal blood at birth, even on the arterial 
side, was considerably deficient in oxygen 

3 In general, ether anesthesia produced a 
definite elevation of the maternal oxygen capac- 
ity, and of the oxygenation of maternal venous 
blood Under this anesthesia the fetal oxygena- 
tion appeared to be satisfactory 

4. Nitrous oxide, administered with at least 
20 per cent oxygen, produced a definite maternal 
and fetal anoxemia. 

5 Under cyclopropane, the maternal blood 
showed a pronounced elevation of oxygenation 
in both the arterial and venous specimens 

6 Pronounced anoxemia in the fetal blood at 
birth was not constantly accompanied by apnea 
of the newly born infant, except in babies de- 
livered under nitrous oxide-oxygen. Fetal 
anoxemia is probably one of several factors 
which may operate to produce apnea A sur- 
prising degree of fetal anoxemia may be asso- 
ciated with a normal onset of respiration. 


7 . Cyclopropane was present in the fetal 
blood in almost as high concentration as in the 
maternal blood. However, only about half as 
much nitrous oxide was found in the fetal as in 
the maternal blood. 

8. Judged by biochemical data, cyclopropane 
as an obstetrical anesthetic would appear to be 
perhaps less safe for the infant than the clinical 
appearance of the mother would indicate. 


LABOR 

Cause — A thorough consideration of 
the cause of the onset of labor is offered 
by D. N. Danforth and A. C. Ivy.^ The 
following subjects are discussed* 

1 The role of nervous mechanisms. 

2 The present concept of the role of the 
estrogenic and progestational hormones 

3 The role of the placenta 

4 The effect of mineral ions upon the 
uterus. 

5. The effect of the estrogenic and progesta- 
tional hormones upon mineral metabolism 

6. Alterations m blood volume, blood pro- 
teins, and acid-base balance m pregnancy 

The minor or negligible influence of 
nervous mechanisms as primary causa- 
tive factors IS pointed out. Although the 
precise mechanism by wduch the hor- 
mones act is unknown, it has been dem- 
onstrated that in all likelihood gestation 
IS maintained by progestin, and labor 
precipitated hy estrin The essential role 
of the placenta m regulating the proper 
concentrations of these hormones is 
stressed 

Calcium has been shown to be essen- 
tial for uterine contraction The similar- 
ity of the uterine response to progestin 
and to calcium deprivation, and of the 
response to estnn and calcium in excess 
IS emphasized The acid-base balance of 
the body is an important factor m the 
regulation of the availability of calcium, 
a relative alkali deficit favoring its activ- 
ity 

There is evidence in support of the 
contention that the plasma alkali deficit 
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and increased blood volume of pregnancy 
are dependent upon the interaction of 
the estrogenic and progestational hor- 
mones, and are brought about through 
the ability of these autacoids to regulate 
the metabolism of sodium, or fixed base. 
In spite of the fact that both groups of 
hormones produce sodium retention, only 
one, progesterone, is capable of acting as 
a cortical substitute This seems to be 
direct evidence of the fact that the reten- 
tion due to estrin influence is diflferent 
from that due to progestin. When one 
progresses further than this, unstable 
ground is reached However, it is not 
unlikely that through alterations in the 
metabolism of fixed base, which have 
been shown to occur as the result of the 
influence of these substances, the utiliz- 
able fractions of calcium, and other essen- 
tial ions might be altered secondarily and 
the motihty response of the uterus so 
regulated Such a hypothesis, though 
obviously incomplete, might aid in the 
explanation of the delayed response of 
the myometrium to injections of estrin 
and progestin, might point to certain 
therapeutic measures winch are more 
direct than the use of glandular extract, 
and, further, miglit indicate a fundamen- 
tal approach to the problem of the regu- 
lation of uterine contractility Proof of 
these postulations must await a satisfac- 
tory method for the estimation of ionic 
calcium 

The precipitation of labor at term is 
not due to any 1 factor, but rather results 
from a combination of many Among the 
factors which would contribute to so 
“priming'' the uterus are. (a) The in- 
creasing estrin concentration in the face 
of apparently regressing progestin levels ; 
(&) the probable increase in active cal- 
cium, and (c) increasing distention, 
which invariably produces gradually in- 
creasing contractions in any hollow 
viscus 


Cesarean Section 

Cerebral Defects in Children De- 
livered by Cesarean Section — T. Bran- 
der,'^ in reviewing the literature, found 
72 cases of intracranial lesions verified 
post mortem in children who had been 
delivered by abdominal cesarean section 
(cases of vaginal cesarean section ex- 
cluded). In some of these cases, a tear- 
ing of the tentorium was discovered 
There are also numerous observations 
on symptoms of intracranial birth in- 
juries, such as defective intelligence, epi- 
leptiform convulsions and spastic pareses 
The author describes the clinical his- 
tories of 3 children with mental defects 
who had been delivered by cesarean op- 
eration. He admits that in the cases of 
severe cerebral defects the hereditary con- 
ditions are not always sufficiently clear 
Morover, the reports in which tlie diag- 
nosis of intracranial lesions in children 
delivered b}' cesarean operation cannot 
be doubted contain nothing about the 
obstetric complications that led to the 
cesarean 0 ])eration. In this connection, 
tlie autlior jioints out that the fetus may 
have been injured by attempted forceps 
extraction ])ef()re tlie cesarean ojieration 
was resorted to The same applies to 
cases in which prolonged labor pains, 
lierhaps in eonnettion w’lth Walcher’s 
position, ])rece(led the o]x‘ration If at 
this time the head of the child waas tightly 
wedged into the pelvic inlet it may be 
injured not onl\ liefore lint also during 
the cesarean operation 

Intracranial birth injuries in connec- 
tion wdth the cesarean operation occur 
more frequently in vaginal than m ab- 
dominal cesarean section, and of the 
abdominal methods the corporal involves 
less dangers for the fetus than does the 
cervical method Moreover, the extrac- 
tion by the foot seems to be more dan- 
gerous than freeing the head first, and 
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instrumental development of the head is, 
of course, more harmful than is its man- 
ual extraction. In cases in which the 
fetus is large, too short incisions may 
increase the danger of an intracranial 
lesion Complications may arise if the 
surgical incision injuries the placenta. 
The danger of intracranial hemorrhages 
m the course of cesarean operations is 
greater in premature deliveries, in the 
hemorrhagic diathesis and in pregnancy 
toxicoses. Asphyxia supposedly may 
cause intracranial hemorrhages; on the 
other hand, it is probable that intra- 
cranial injury may become manifest in 
asphyxia That methods of resuscitation 
may cause intracranial hemorrhages in 
children delivered by cesarean operation 
has likewise been observed. 

Bacteriology of the Uterus at Ce- 
sarean Section — An analysis by T. K. 
Brown® of 144 uterine cultures taken at 
cesarean section is presented in order to 
demonstrate the apparent value of anti- 
septic vaginal instillations in the prepa- 
ration of the patient for operation. Cul- 
tures were obtained from 52 per cent of 
the patients operated upon during a 
period of 8 years at the St Louis Mater- 
nity Hospital. A very practical finding 
is that when a case has received the bene- 
fit of antiseptic vaginal instillations be- 
fore operation, the time of operation may 
be safely postponed much longer than 
has been formerly recommended 

One per cent neutral acnfiavine in 
glycerin is instilled into the vagina be- 
cause of the rather specific affinity of 
acriflavmc for cocci. Eight cubic centi- 
meters of the solution are instilled into 
the vagina upon admission of the patient 
and every 4 hours In numerous cases, 
the degree of penetration of this dye 
substance has been observed to extend 4 
inches above the external os. 

In this series only 4 1 per cent positive 
uterine cultures were obtained with the 


routine use of acriflavine instillations. 
With the use of antiseptic instillations, 
the period of time in labor may be 
greatly prolonged with negative cultures 
being obtained as late as 107^4 hours 
after the onset of labor. 

The author concludes that antiseptic 
vaginal instillations offer a means of 
preparation of a patient for cesarean 
section which will (1) largely eliminate 
one of the most important causes of mor- 
tality, infection; (2) reduce the incidence 
of positive uterine cultures obtained ; 
(3) make it relatively safe to postpone 
operation until a much later hour in 
labor; and (4) lower the indication for 
the more radical operative procedures 
Of course intrapartum infection may 
occur and this can only be prevented by 
the earlier prophylactic use of the in- 
stillations 

Qomplications of Labor 

Hemorrhage — Insufficiencies of 
Anterior Hypophysis Following 
Hemorrhages — G Effkemann and F. 
Muller-Jager^ point out that it has been 
reported that ischemic necroses of the 
anterior lobe of the hypophysis develop 
frequently after severe partum and post- 
partum hemorrhages. They also mention 
observations by Erdheim and Stumme 
on the gravidic hyperplasia of the hypo- 
physis and then cite numerous clinical 
pictures indicating a hypophyseal dis- 
order which are observed following child- 
birth Since in the literature it is stated 
repeatedly that such disorders are the re- 
sult of severe postpartum hemorrhages, 
the authors decided to make follow-up 
examinations on women in whom child- 
birth had been complicated by severe 
hemorrhages. They were able to re- 
examine 86 women who had given birth 
during the years 1928 to 1935 They 
found that genital atrophy with hypo- 
menorrhea, sterility and adiposity were 
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comparatively frequent in these women 
m later life. It is probable that these 
manifestations are connected with the 
postpartum hemorrhages. Moreover, hy- 
galactia, emaciation and menstrual anom- 
alies also showed a more than normal 
frequency in this material. 

The authors show that there are many 
factors which indicate that these symp- 
toms are not caused by the postpartum 
hemorrhages but that these hemorrhages 
or atony are more frequent in the women 
with the endocrine predisposition for the 
aforementioned symptoms. They also re- 
ject the theory that the postpartum hem- 
orrhages contribute to the pathogenesis 
of endocrine disturbances that are due to 
impairments in the hypophysealdience- 
phahc system They think that women 
with a latent predisposition to such endo- 
crine disorders are also predisposed to 
postpartum hemorrhages 

Obstetric Shock — Pathology — In a 
study of the pathologic anatomy of ob- 
stetric shock, II L Sheehan^ ^ reviewed 
all the fatal cases of olistetnc shock seen 
in tlie Glasgow Maternity Hos]:>ital dur- 
ing the previous 5^4 }ears The criterion 
of obstetric shock tliat was ado]>ted is 
wider than that in common clinical use, 
that IS, if the jiatienl wUli the clinical 
appearance of shock died during labor or 
within 24 hours after delivery, whether 
or not any explanation for the shock had 
been recognized before death. The cases 
final]} selected were grouped according 
to the a])])arent etiologic factors ’ Dys- 
tocia, 29 cases; uncomplicated cesarean 
section, 4 cases, and complicating disease, 
8 cases The cause of dystocia was sim- 
ple disproportion, occipitopostenor pre- 
sentation or, more rarely, hydrocephalus 
or oblique intrauterine position. 

The second group, m which ruptured 
uterus was regarded as the cause of 
death, was closely related to the pre- 
vious group Seven of these patients had 


dystocia requiring intrauterine manipula- 
tions ; the other 6 patients had spontane- 
ous ruptures. The retained placenta 
group could be divided into 6 patients 
who died between 2 and 3 hours after 
delivery and 16 patients, of whom 11 
died betw^-een 4 and 8 hours after deliv- 
ery and the other S between 8 and 24 
hours after delivery. The 21 cases in 
the uteroplacental apoplexy group were 
so called as representing mixed or con- 
cealed accidental hemorrhage with retro- 
placental clot Although these cases are 
usually classified under the heading “hem- 
orrhage/' the usual cause of death is 
shock. Of the 8 cases due to complicat- 
ing disease, death occurred m 1 before 
delivery and m the others within 8 hours 
after delivery Four of the patients had 
definite evidence of previous hyperten- 
sion , the others had lobar pneumonia, 
acute hemorrhagic jiancreatitis, renal dis- 
ease and influenza respectively 

The pnnci])al characteristic demon- 
strable organic jiathologic changes given 
by Sheehan consisted of the jiresence of 
su])eiKl()car<hal hemorrhages on the left 
of the interventnciilar septum, a uterine 
appearance dejiciulent on tlie clinical con- 
dition, occasional hemorrhages into tlic 
ovaries, edema of tlie parametrium and 
pelvic tissues in some instances, acute 
dilatation of the stomach with air, com- 
monly, and necrosis of the anterior lobe 
of the pituitar} gland, if the patient who 
died of obstetric shock survived for a day 
or ore 

Treatment - ~ The treatment of ob- 
stetric shock IS discussed by If. If 
A I atthewvs. ^ ^ I h'olonged lah( ir ] irc iduces 
muscle fatigue, which is shown by the 
gradual increase in pulse rate, slowing 
of uterine contractions, tendency of the 
tongue to become dry, intestinal disten- 
tion, and usually some rise m tempera- 
ture The tired parturient patient is a 
poor operative risk. Furthermore, anes- 
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thesia upsets the balance between the 
constituents of the protein radical, which 
has already been disturbed by the preg- 
nancy. In such cases a dose of morphine 
secures both physical and uterine rest; 
and an intravenous injection of from 
100 to 200 cc of a 50 per cent dextrose 
solution will completely change the pa- 
tient’s appearance, as the pulse is slowed 
and both the systolic and pulse pressures 
are improved If fluid is needed, 75 Gm. 
of dextrose in 500 cc. of saline solution 
may be given from 3 to 5 cc. per minute. 

Experience indicates that nitrous oxide 
anesthesia is less likely to precipitate 
shock than either ether or chloroform. 
The author ridicules the many who still 
attempt to secure slower, stronger pulse, 
and improved heart action by digitaliza- 
tion of patients who are shocked and 
moribund Equally illogical is the at- 
tempted treatment of shock w’ith vaso- 
constrictor drugs, such as epinephrine 
Apparently, some have not sensed that 
m shock the arteries are not relaxed, 
but are markedly contracted. Not only 
IS this agent useless ; it has grave poten- 
tialities if given in excess of physiologic 
doses. 

Evidence has been presented indicating 
that adrenal cortical extract, given by 
injection, aids in preventing shock 

The use of pitressin has been sug- 
gested because of its effects in producing 
contraction of the cajiillaries 

Morphine, in sufficient dosage, should 
be used m shock to relieve pain and 
allay restlessness If bleeding is or has 
recently been present, it should be given 
to quiet the circulation. When marked 
cyanosis is present, some sedative other 
than morphine, for obvious reasons, is 
indicated. 

Many writers have advocated the use of 
caffeine, and a few believe that strych- 
nine is beneficial It is uncertain whether 
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these suggestions are based on sound 
experience or on theory. 

Various mechanical means for aiding 
the return of venous blood have been 
employed. The commonest of these is the 
Trendelenburg position. Other efforts 
advised consist in mechanical pressure 
applied to the limbs, such as an elastic 
binder, and sandbags to the abdomen. 
The suggestions recognize the factor of 
low venous pressure and they attempt to 
raise it by external pressure. The rea- 
soning on which such suggestions are 
based is not entirely sound and does not 
take into account the fact that blood is 
not pooled in the veins but in the capil- 
laries. Ivlechanical aids to combat the 
effects of low venous pressure are there- 
fore of doubtful value. 

Heat should be employed externally 
in every case of shock in an effort to 
improve peripheral circulation No pa- 
tient in shock can be successfully treated 
unless body temperature can be raised 
to within normal or nearly normal levels 
Excessive heat, on the other hand, is 
contraindicated because it causes a loss 
of water and chlorides as the result of 
sweating 

The ideal method of treatment is to 
introduce some fluid into the blood stream 
that will cause an increase both in blood 
volume and m blood pressure To accom- 
plish this result, blood and its substitutes 
have been successfully employed Whole 
blood is the ideal therapeutic agent for 
increasing the blood volume and blood 
pressure 

As an emergency measure, in the ab- 
sence of blood or because of delay in 
obtaining the proper donor, it is usually 
necessary to use a substitute for blood in 
order to tide the patient over this critical 
waiting period The results following the 
use of most of the substitutes have not 
been very encouraging Isotonic saline 
solution has proved to be of little prac- 
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tical value. It will temporarily cause an 
increase in blood pressure, but, as the 
fluid injected passes into the tissue spaces, 
the blood pressure will in a very short 
time be as low as before and usually 
lower. Besides, with the injection of 
physiologic solution of sodium chloride 
there is a decrease in the total amount of 
plasma and at the same time a decrease 
in the percentage of protein in a unit 
volume of plasma. Therefore, isotonic 
saline solution will not cause an increase 
in the volume of blood in circulation be- 
cause, with the diminished osmotic pres- 
sure, a decreased quantity of fluid is 
attracted back into the blood vessels from 
the tissue spaces. Weak solutions of dex- 
trose have proved to be no more efficient. 
Solutions of acacia and of acacia with 
dextrose have their adherents. Acacia 
was added to saline solution in order to 
supply a colloid substance which would 
be retained by damaged endothelium. 
Later, acacia (6 per cent) was added to 
hypertonic dextrose solution and this 
method was successful in temporarily 
combating shock until transfusion could 
be given Other agents that have been 
used are 2 5 per cent gelatin, human 
ascitic duid, and preserved human 
blood plasma. 

Fearing the use of large quantities of 
fluid intravenously in “shocked cases,” 
Matthews uses from 1% to 6% oz. (50 
to 200 cc ) of a 50 per cent solution of 
dextrose (usually 100 cc ) with excel- 
lent results In cases in which acute 
shock was not the primary indication 
for the use of dextrose, 10 oz (300 cc.) 
of a 25 per cent solution in saline solu- 
tion have been employed Hypodermo- 
clysis of physiologic solution of sodium 
chloride is usually given immediately 
following the intravenous dextrose in 
sufficient quantity to supply the required 
fluid (water) ; i.e., from 2 to 5 quarts 
(2000 to 5000 cc ) in 24 hours 


PLACENTA 

Use of Placental Blood for 
Transfusion 

The pioneer work in the use of pla- 
cental blood for transfusions on this 
continent was done by Drs. Goodall and 
Anderson, of Montreal, and their co- 
workers. Dr. Goodall not only brought 
to our attention the availability of placen- 
tal blood for transfusions but also con- 
tributed a workable technic for the col- 
lection of the blood and its preservation. 
Dr Godall is an advocate of the “IPK” 
solution as proposed by the Moscow 
Institute of Hematology. 

F E. Barton and T. M. Hearne^^ 
describe a modification of the technic of 
Goodall as practiced at the Massachusetts 
Memorial Hospital 

Into a 300 cc. Erlenmeyer flask is 
placed 12 5 cc of 50 per dextrose solu- 
tion To this is added, by weight, 100 cc. 
of freshly distilled water and the con- 
tents of an ampoule of citroseroid (25 
cc ) The formula of citroseroid is so- 
dium citrate, 5 Gm ; sodium chloride, 7 
(iin ; potassium chloride, 0 2 Gm ; mag- 
nesium sulfate, 0 04 G. ; and distilled 
water, 1000 cc In Liiidenbaum and 
Stroikova’s original article, this formula 
IS referred to as “IPK ” A stazon rub- 
ber stopper IS loosely placed m the neck 
of the flask The flask is wrapped and 
autoclave<l While the contents of the 
flask are cooling, the stopper is inserted 
m the neck of the flask without the wrap- 
ping being removed This allows the ex- 
terior of the flask to remain sterile 

The setup for the collection of the 
blood includes a flask containing the pre- 
servative, a pair of sterile mittens, a fun- 
nel, 3 small test tubes, a bottle of broth, a 
pipet, 2 Kelly clamps, and a pair of scis- 
sors. Following delivery, the cord is pre- 
pared with iodine, 2 clamps are applied 
and the cord is cut between the clamps. 
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The gloved hands are now covered with 
a pair of sterile mittens. The cord is 
again sharply cut proximal to the clamp. 
The end of the cord is pointed downward 
and the blood collected in the flaslf 
through a funnel. The cord may be 
milked to add to the yield. 

As the flow diminishes, blood is col- 
lected m 2 small test tubes, 1 for a Was- 
sermann test, and 1 for typing. The flask 
is slightly agitated and 10 cc. of the solu- 
tion is obtained with a sterile pipet. 
One-half of the content is used to inocu- 
late the broth for a check on contamina- 
tion ; the other half is placed in the third 
tube and stoppered with a cork stopper. 
The stoppered test tube containing a 
mixture of the blood and solution is 
attached to the flask with elastic bands. 
The flask is sealed airtight with a stop- 
per and is not to be reopened until it is 
to be used for transfusion. The stoppered 
tube containing the mixture of blood and 
preservative is known as the pilot tube. 

A tag is attached to the flask On this 
tag is recorded the name of the patient, 
the collection number, and the date and a 
space for type, Wassermann reaction and 
culture report. The flask is then placed 
on the lower shelf of the refrigerator and 
kept at a temperature of 38° F. (3.3° C ). 
When the blood had been typed and the 
Wassermann reaction and culture re- 
jinrted negative, these data are placed on 
the tag and the flask is placed on the 
slielf abo\e ready for use. 

Placental blood may be collected on 
cesarean section In these cases there is 
no chance of contamination The only 
variation from tlie technic used in normal 
delivery is that the blood collected for 
the Wassermann test and typing is ob- 
tained after the placenta has been deliv- 
ered 

When transfusion is contemplated, a 
flask of suitable type is chosen. A sam- 
ple of the blood in the pilot tube is re- 


moved for direct typing. Usually 2 or 
3 flasks are used for a single transfusion. 
These flasks are warmed in a bath and 
a continuous intravenous injection of 
physiologic of sodium chloride is started 
with an open Kelly bottle. A funnel is 
placed in the neck of the bottle with a 
gauze strainer and the contents of 1 flask 
are poured into the bottle. 

The average yield of a flask is 100 cc. 
of blood. If a larger amount of blood is 
desired it may be added in a fractional 
manner, each flask added separately with 
a small amount of saline solution inter- 
vening between the contents of the flasks 
Reactions may follow if contents of 2 or 
more flasks are added together 

The authors believe that the percentage 
of reactions during a transfusion need 
not be higher than a whole blood trans- 
fusion (1) if the blood is used before 
hemolysis sets in, (2) if the blood is used 
in a fractional manner, and (3) if the 
containers are kept airtight. They also 
believe that the blood is safe, economical, 
and efficacious. 

The average quantity of placental blood 
that J. Howkins and H. F. Brewer 
collected from 50 consecutive women at 
term is small, 47 cc , which compares 
unfavorably with Goodall’s and Grod- 
berg’s figures of 125 and 105 cc., respec- 
tively This small yield would necessi- 
tate the mixture of from 10 to 12 samples 
to supply the bulk of blood usually em- 
ployed in an adult transfusion and it is 
questionable whether this extensive pool- 
ing of several bloods, although of the 
same group, is entirely devoid of the risk 
of the minor subgroup reactions of ag- 
glutination With regard to sterility, 22 
per cent of the samples were contami- 
nated with airborne or genital tract or- 
ganisms (Bacillus subhlis. Bacillus coli. 
Bacillus pyocyaneus and Streptococcus 
albus) after a reasonably aseptic technic 
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The authors can agree neither with 
Goodall in his assertion that culture of 
the collected blood is unnecessary nor 
with Grodberg in his statement that any 
stray organisms present are usually killed 
by the leukocytes — a statement which 
they have proved to be incorrect, in that 
their second culture always tallied with 
the first, and organisms if present on the 
seventh day of storage always survived 


selected at random or because of clinical 
indications, were studied. 

Technic — In general, no special prep- 
aration for cystography was necessary 
but an occasional patient needed an 
enema Invariably the medium was in- 
stilled into the empty bladder and the 
catheter removed before exposure 

Media — Three contrast media were 
used : Sodium iodide in 2 5, 12 5, and 
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Up to the tune of sul).sequent culture 
"Phis source ol l)]()ocl for transfusion, 
however carefully perfected the technic 
of its collection, sterilization, and storage 
ina} become, is niilikeU to rival seriously 
that available throuf>h the voluntary 
donor system 

Placenta Previa 

Cystography in Diagnosis — R J 

Preiitisb and W W Tucker^’* discuss 
their method of precision for the roent- 
genologic diagnosis of placenta previa. 
One hundred and twenty patients, each 
in the last trimester of pregnancy and 


25 0 ])er cent aijiieons solutions , skiodan 
in 10 0 and 40 0 per cent <i(]ueoiis solu- 
tions, and air ddie w'eak solutions of 
sodium iodide gace ])oor delineation 
wliile tlie higher concentrations, although 
giving excellent \i/ualation, irritated the 
liladder The 12 5 jier cent solution, rec- 
ommended I)v Ode and Urner, jn-oved 
to be the most satisfactory 

Skiodan in 10 0 and 40 0 per cent solu- 
tion outlined the bladder clearly Init was 
costly The liquid media m ()])timum 
quantities gave the relation of the Idadder 
to the fetal skull, but failed to delineate 
clearly the space betw^een these struc- 
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tures. More than 80 cc obscured the 
relations by causing the bladder and fetal 
skull shadows to overlap, thus entirely 
obscuring the space 

On the other hand, air, as the con- 
trast medium, not only outlined the blad- 
der smoothly, but also pictured in sharp 
relief of the soft tissues intervening be- 
tween the white shadow of the fetal skull 
and the black of the bladder* 

The adopted technic included injection 
of 100 cc of air into the emptied bladder 
and taking 3 films, 1 in the anteropos- 
terior semierect (40'') position and 1 
in each semilateral position with the feet 
down at an angle of S'" or 10°. 

The form of roentgen diagnosis of pla- 
centa previa depends upon visualization 
of the space between the fetal skull and 
the bladder Normally, this vesicocranial 
space is occupied by the bladder wall, 
peritoneal fold, uterine wall, membranes, 
and fetal scalp ; m placenta previa it is 
widened by the interposition of some 
portion of the placenta. Ninety-five per 
cent of this senes were readily ‘mter- 
])reted, while with vertex presentations 
only 3 per cent presented any difficulty 
Accuracy is greater in excluding placenta 
])revia than in its diagnosis 

Increased Incidence of Fetal Ab- 
normalities — J. P GreenhilP collected 
data covering 369,597 labor cases and 
found that whereas the incidence of fetal 
monsters was 0 94 per cent for the entire 
grou]>, the frecpiencv of fetal deformities 
in the 3423 cases of ]:>lacenta previa in 
essentially the same group was 2 75 per 
cent If to these 3423 cases are added 
1023 cases of placenta previa w^hich he 
collected from the literature, the inci- 
dence of fetal monsters and deformities 
for the entire group of 4446 cases of pla- 
centa previa (representing approximately 
4,000,000 obstetric cases) w’as 2 5 per 
cent as contrasted wnth 0 94 per cent for 
all obstetric cases 


In approximately half of all the abnor- 
mal fetuses associated with placenta pre- 
via, the deformity consisted of defects 
which can easily be recognized by means 
of x-ray pictures Hence, in every case 
of placenta previa, the author suggests, 
an x-ray picture should be taken. The 
detection of fetal monsters will usually 
lead to conservative treatment although 
cesarean section has to be employed in 
some cases in spite of the fetal abnor- 
mality 

Evidence has been presented from em- 
bryologists and others to show that great 
role played by environment m the etiol- 
ogy of monsters Clinical data to support 
this are obtained from the very high inci- 
dence of malformed embryos and twins 
in cases of tubal pregnancy where the 
decidual reaction is only slightly devel- 
oped Likewise, it is pointed out that the 
decidual reaction in the isthmus of the 
uterus IS poorly developed and that this 
plays a role in the causation of abnormal 
fetuses in cases of placenta previa 


PREGNANCY 

Blood in Pregnancy 
Iron Administration and Hemo- 
globin Levels — M Widdow^son^^ 
studied the hemoglobin levels of pregnant 
wmmen before, during and after periods of 
therapeutic medication with iron Hemo- 
gloliin determinations were made by the 
Haldane metliod of 100 women, all of 
wdiom were 20 weeks’ pregnant or less, 
attending the antepartum de])artment of 
King’s College Hospital, London The 
determinations w^re repeated a month 
later Then half the w^onien w^ere pre- 
scribed 15 grains (1 Gm ) of iron, as 
ferric ammonium citrate or ferrum re- 
ductum, daily for 6 weeks The level of 
hemoglobin m the capillary blood was 
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determined at fortnig-htly intervals. The 
administration of iron was then stopped 
and the hemoglobin estimated fortnightly 
until a week after delivery. 

The other women were given no medi- 
cine, and their hemoglobin levels were 
observed at monthly intervals until de- 
livery and again a week later. In both 
groups, an estimation was always made 
within 24 hours after delivery. Thirty- 
one women were in the *hron'' group 
and 44 in the control group. In the con- 
trol series the characteristic response was 
a tendency to fall steadily throughout 
pregnancy and to rise sharply after de- 
livery. The cause of the fall, although 
possibly m some cases the result of a 
true deficiency of iron, is probably due 
largely to a rise in the volume of plasma 
unaccompanied by a corresponding rise 
in the number of circulating red blood 
cells 

The responses of the experimental 
group are much more complicated than 
those of the control because, besides the 
effects of pregnancy and delivery com- 
mon to the 2 groups, 2 further stimuli 
were m operation (1) The administra- 
tion of iron, and (2) the cessation of its 
administration The response to iron 
was not an instantaneous increase m all 
tlie women’s liemoglobm concentrations 
;\ few^ of the hemoglolim curves con- 
tinued to fall, as though iron had not 
been given at all , several sliowed a break 
III the fall hut no real rise, and some of 
them rose The cessation of administra- 
tion of iron led almost always to a fall 
m the hemoglobin level of those women 
m wliom Its administration had inititated 
a rise 

Breast Cancer and Pregnancy 

Influence of Pregnancy and Lacta- 
tion on Mammary Cancer — H. Bro- 
meis^'^ studied 2000 cases of breast car- 
cinoma in relation to pregnancy and lac- 


tation and believes that they exert the 
very opposite effect on carcinoma. Nullip- 
aras and, even more so, women who do 
not nurse are more liable to the develop- 
ment of mammary carcinoma than others 
even though the carcinoma in their in- 
stance is somewhat less malignant, A 
large number of childbirths is likely, 
however, to increase the incidence and 
the malignancy of a later cancer because 
of the greater possibility of lactation 
alterations within the breast 

Cancer of the breast rarely develops in 
the course of a pregnancy but is then 
unusually malignant, the last months of 
pregnancy having a particularly unfavor- 
able influence on the neoplasm An inter- 
vening pregnancy likewise exerts an un- 
favorable influence on the neoplasm The 
latter, how^ever, is not nearly as malig- 
nant as that wdiich develops in the course 
of a pregnancy Mammary cancers aris- 
ing after childbirth are much more fre- 
quent hut are less malignant, especiall} 
if lactation is practiced 

Lactation a])])ears to have a beneficial 
influence on the existing mammary can- 
cer Malignant transformation of a be- 
nign inaminarv tumor is particular!) 
fre(juent in the lactation period Lroineis 
w<is al)Ie to (k^inonstrate in experiments 
on mice that pregnancy stimulates the 
giowth of a carcinoma and that lactation 
retards it 1die incidence of recurrences 
m animal experiments is lessened when 
])regnancy takes ])Iace shortly after op- 
eration The recurrences arise not dur- 
ing the pregnane) but tow’ard the end of 
the lactation jieriod In contrast to this, 
tumors removed in the course of a preg- 
nancy recur watli great rapidit) The 
author injected iiuclemic acid into tumor 
mice and obtained the same alterations 
in their breasts as those observed in 
pregnancy and lactation These altera- 
tions exerted an influence on the growth 
of the tumor which parallel that of preg- 
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nancy and of lactation. These alterations 
exerted an influence on the growth of 
the tumor which paralleled that of preg- 
nancy and of lactation. The former stim- 
ulated the growth of the tumor and the 
latter retarded it. 

He observed that more than one- 
fourth of the women with mammary 
carcinoma were of the t3^e presenting 
marked developmental weakness of the 
connective tissue. The hormonial influ- 
ence of pregnancy and lactation was not 
clear In his opinion a radical operation 
for mammary cancer without interrup- 
tion of pregnancy is permissible within 
the first 2 or 3 months. Provided that an 
early operation is possible and that the 
biopsy reveals a tumor of average malig- 
nancy. In all other instances a radical 
operation and interruption of pregnancy 
are indicated up to the third month. 
Pregnancy should be interrupted during 
the fourth and fifth months only when 
the existing mammary carcinoma is easily 
operated on and the life of the child is 
not of any particular importance. From 
the sixth month on, the interruption of 
of pregnancy presents no advantage ex- 
cept that in the interest of prolonging 
the mother’s life induction of labor dur- 
ing the seventh month is indicated. 

Pregnancy is to be interrupted in all 
advanced inoperable cases of mammary 
carcinoma The termination should pre- 
cede the radical operation by from 2 to 
4 weeks. Benign mammary tumors are 
to be removed at once when observed 
for the first time during lactation. Cas- 
tration in pregnant women with mam- 
mary cancer is indicated only in the 
older patients close to the menopause ; in 
younger women it is sufficient to prevent 
conception for the next 3 to 5 years. 
Castration is not indicated in cases in 
which the carcinoma was first recognized 
during the lactation period. The author 
likewise feels that sterilization is not to 


be recommended after a radical operation 
for mammary carcinoma in a woman 
during the child-bearing period. It is 
sufficient here to prevent conception for 
several years and to keep the other 
breast under observation during, and 
especially after, a later pregnancy. 

Ckimplications of Pregnancy 

Excessive Development of the Hu- 
man Fetus — The largest baby whose 
weight was carefully verified was born 
at the Louise Margaret Hospital in Al- 
dershot, England. As reported by E. L 
Moss in 1922 it was the patient’s second 
pregnancy and 5 days before the cal- 
culated date she gave birth to a 24-pound 
2-ounce stillborn infant. 

The occurrence of infants weighing 

10 lb. (4500 Gm.) or more at birth is 
not uncommon At the Chicago Lying-in 
Hospital during the years 1931 to 1939 
there were 20,219 births. In this series, 
195 children weighed 10 lb. (4500 Gm ) 
or more, an incidence of 0.94 per cent. 
Of these, 177 weighed between 10 and 

11 lb. (4500 and 5000 Gm ) ; 13 be- 
tween 11 and 13 lb. (5000 and 6000 
Gm ) ; and 1 over 13 lb. (6000 Gm.). 

The conditions most commonly caus- 
ing excessive development of the fetus 
are prolonged pregnancy or unusually 
rapid growth of the fetus during a nor- 
mal period of gestation, but large parents, 
multiparity, advancing age, and diabetes 
appear to be contributory factors 

A. K Koff and E L. Potter^^ analyze 
the complications met with in 195 cases 
of excessive development of the fetus 
No complications of pregnancy were 
especially associated with overdevelop- 
ment of the fetus except toxemia. This 
occurred in 27.3 per cent of the women 
in this study The course of labor in pa- 
tients with excessive development of the 
fetus is similar to that in women with 
generally contracted pelves. 
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The high incidence of difficult ob- 
stetric operations and the number of 
prolonged labors ultimately ended by 
cesarean section indicate that the large 
size of the fetus is frequently missed or 
that recognition occurs too late for safety. 

An abdomen of unusual size, when 
multiple pregnancy and hydramnios have 
been eliminated as possible causes, is 
the most valuable sign of an oversized 
fetus to the experienced obstetrician 
This observation, associated with a large 
unengaged head and inability to impress 
the head into the inlet of a normal pelvis, 
should arouse suspicions that the fetus 
is abnormally large. In multiparas a his- 
tory of the delivery of one or more large 
children is of importance If one or both 
parents are large, if pregnancy is pro- 
longed, and if diabetes mellitus is pres- 
ent in the mother, the probability of 
excessive development of the fetus is 
increased 

The presence of any of these factors 
should be an indication for intrauterine 
mensuration of the fetal head if facilities 
are available 

The obstetric management of iialients 
who give evidence of excessive develop- 
ment of the fetus depends on tlie degree 
of dispro])()rti()n In jiatients witli con- 
tracted ])elves, an elective cesarean sec- 
tion Is tlie method of clioicc 

When there is doubt about the degree 
of dis])rop()rtion, a test of labor should 
be given. If the head does not engage 
within a safe ])enod of time, cesarean 
section seems to be the best method of 
delivery In pnmiparas where the labor 
has a greater tendency to be prolonged 
and where the frequency of serious me- 
chanical intervention and fetal mortality 
are higher, a shorter test of labor should 
be given in the interest of both the 
mother and the child. 

Medical induction of labor, particu- 
larly when the pregnancy is prolonged, 


IS frequently successful. The use of 
Voorhees’ bag in artificial rupture of 
membranes is not recommended by these 
investigators since these methods in- 
crease the incidence of infection and 
place the mother in great danger should 
more radical methods of procedure be 
necessary to efifect delivery The authors 
stress that induction of labor is not justi- 
fiable merely because the pregnancy has 
been prolonged beyond 294 days. It is 
only when the fetus seems xcessively 
developed that immediate delivery should 
be contemplated As a matter of fact, 
only 1 case of excessive development of 
the fetus occurs in every 25 pregnancies 
that have been prolonged beyond 294 
days. 

Gonorrhea in Pregnant and Non- 
pregnant Women — Treatment — E J. 
Bomze, P. G Fuerstner and F H. 
Falls, report the treatment of 45 cases 
of gononiiea in wximen, 19 of whom 
were pregnant They emplo 3 /ed a sulfanil- 
amide derivative (neoprontosil) in 
doses of 40 grains (2 6 Gm ) daily in 5- 
day courses Cure was accomplished in 
all hut 1 ])atient 

The ])aticnts seemed to follow a defi- 
nite course towxird cure after adminis- 
tration of tlie drug In most cases the 
woman reported a marked im|)ro\ement 
in sulqective s_\ miitonis and general well 
being with a diminution or disa])])earance 
of the discharge on the first wx^eklv visit 
alter the medication In)llowing tins the 
local findings gradiiall} cleared up from 
w’^eck to week In 3 cases large adnexal 
inflammatory masses ii]) to Ixisehall size 
could be felt, graduall} decreasing in 
size on successive weekly visits and 
finally disappeared entirely in about 4 
to 6 weeks The disappearance of similar 
masses under other forms of treatment 
in the same length of time is of course 
possible, but the authors feel that it is 
relatively rare that this occurs, and they 
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would not expect this to happen 3 times 
in such a small series under other forms 
of treatment. 

Reinfection occurred 14 times in this 
series, but never while the patient was 
under active treatment, and always re- 
sponded promptly to further medication. 

Hyperthyroidism Associated with 
Pregnancy — Diagnosis — B. Portis 
and H. A Roth^^ reviewed the records 
of 1000 patients of the obstetric depart- 
ment of the Michael Reese Hospital ; in- 
cluded also are observations on 500 pa- 
tients subjected to thyroidectomy in the 
charity surgical service. 

The thyroid gland shows various 
changes during normal pregnancy Re- 
search with human beings and animals 
directed toward determining the under- 
lying cause has demonstrated the stimu- 
latory effects on the thyroid by the 
thyrotropic hormone of the anterior pitu- 
itary gland 

The clinical manifestations referable 
to the thyroid in normal pregnancy were 
few There was frequently an associated 
nervous instability which simulated hy- 
perthyroidism , however, the accepted 
physical and laboratory signs were con- 
spicuously absent. It was noted that it 
was usual to register a normal basal rate 
during the first 5 months of gestation 
with an increase of from 15 to 25 per 
cent later 

The authors encountered hyperthy- 
roidism 111 1 4 per cent of 1000 pregnant 
women and an incidence of pregnancy in 
500 patients subjected to thyroidectomy 
of 0 4 j)er cent Fourteen patients evi- 
denced hyperthyroidism in a total of 
1000 pregnant women Ten of the pa- 
tients were earned to term by conserva- 
tive measures. Two required thyroidec- 
tomy One was delivered of a stillborn 
fetus at term, and the fourteenth had an 
induced abortion at the third month. 


The diagnostic features of hyperthy- 
roidism associated with pregnancy were 
for all intents and purposes identical 
with those of hyperthyroidism in the 
nonpregnant state. But the subsequent 
course frequently assumed a different 
clinical pattern from that of ordinary 
hyperthyroidism. It was essential to re- 
alize that the accepted progressive nature 
of thyrotoxicosis was frequently altered 
during pregnancy The majority of the 
patients showed either a stationary con- 
dition or an amelioration, and only a 
small number showed progression as 
gestation continued. Hence it was con- 
sidered justifiable to observe the indi- 
vidual case for from 1 to 7 months 
so as to determine the final severity of 
the thyroid disease Particular attention 
was placed on the weight, pulse rate, 
blood pressure and repeated determina- 
tions of the basal metabolic rate The 
patients who showed progression of the 
thyrotoxic process failed to gam accord- 
ing to the accepted weight curve of 
pregnancy and many lost weight Fur- 
ther, the basal metabolism showed more 
marked elevation than that expected be- 
cause of the physiologic variation already 
mentioned Finally, the general condition 
of the patient showed increasing nerv- 
ousness, irritability and weakness. 

Treatment — The prophylactic treat- 
ment must take into consideration the 
avoidance of pregnancy by patients who 
have evidence of hyperthyroidism or who 
have manifested thyrotoxic symptoms in 
previous pregnancies Antepartum ob- 
servations of thyroid activity have fre- 
quently been helpful m preventing a 
progression of the disease The use of 
iodine early m pregnancy appears well 
founded, as its use has reduced the 
incidence of hyperthyroidism. 

The active treatment of hyperthyroid- 
ism complicating pregnancy has been 
satisfactory and established The essen- 
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tial factor depended on the final clinical 
pattern which the thyrotoxicosis assumed. 
The conservative methods of treatment 
which consisted of adequate rest, se- 
dation and hygienic measures were 
sufficient in the majority of cases. Com- 
pound solution of iodine was fre- 
quently advisable as an additional thera- 
peutic agent, but it had to be used 
judiciously so as not to obscure the 
progressive character of the disease in 
some cases. Further, its use might render 
a patient iodine resistant if surgical inter- 
vention was later decided on 

Thyroidectomy was necessary for 
the smaller group of patients, in whom 
the thyrotoxicosis showed increasing se- 
verity, with visceral damage. The period 
of pregnancy was not the determining 
factor; however, operation was only oc- 
casionally advised in the last trimester 
The accepted preoperative treatment with 
compound solution of iodine and single 
or stage operations were the accepted 
procedures, as was the case with thyroul 
operations in general 

Interruption of pregnancy is contra- 
indicated except under unusual circum- 
stances Some authors, however, still 
consider that abortion is indicated if the 
jiatieiit IS seen in the first trimester and 
the thyrotoxicosis is mild .Several m- 
st.inces have been reported of thyroid 
crisis ])recipitated by such procedures. 

Ovariectomy During Gestation. — 
L J'urtes and \'arangot-^ state that 
most surgeons, believing that the early 
removal of avarian cysts avoids the 
lomphcations due to rapid growth, sup- 
puration and torsion, think that “all 
cysts of the ovary must be subjected to 
surgery ’’ This essentially prophylactic 
conception, seems in need of revision on 
the basis of the present biologic knowl- 
edge. Ablation of ovarian cysts is not 
always indicated because some of them, 
the follicular cysts for example, must 


be considered as functional cysts likely 
to disappear spontaneously. In the course 
of gestation the prophylactic attitude 
which favors the ablation of the ovarian 
cysts appears to have greater justifica- 
tion by reason of the extreme frequency 
of torsion, which may develop unex- 
pectedly either in the course of gestation 
or immediately after delivery. 

However, there are contraindications 
to surgical intervention; many of the 
cysts are purely functional ; the lutein 
cysts, for instance, are relatively fre- 
quent in the course of gestation ; on the 
other hand, the effects of ovariectomy on 
the development of the frequency are 
uncertain. The authors conclude that it 
is wise to remove ovarian cysts only 
when this is necessary on account of 
mechanical or infectious complications 
(torsion, hemorrhage, and suppuration). 
Fven in cases in which the intervention 
IS formally indicated, it is advisable to 
re.sjject the corpus luteiim as much as 
jiossilile, which is easy when it is local- 
ized in the health) ovary, but it is also 
often jiobsilile b) dissection or partial 
resection of the cystic pockets, when it 
IS loeahzed m the diseased ovary. In 
tlie cases m which tlie ablation of the 
corjms lutcum is inevitable, it is advis- 
able to substitute for it, after the opera- 
tion, h) injecting dail) and for a long 
jicriod massive doses of progesterone. 

Parovarian Cysts Complicating 
Pregnancy - .V review' of 62 cases from 
the literature of parovarian cysts com- 
jihcatmg pregnancy is reported by W 
Downing and L O’Toole^- In svste- 
inatic fashion the authors discuss the 
various phases of this subject beginning 
with embryology. 

Parovarian cysts are regarded as re- 
sulting from retention of abnormal se- 
cretions of the epithelial lining of tlie 
parovarium. 
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The parovarium represents a remnant 
of the sexual portion of the wolffian body 
m the female and is a hemologue of the 
epididymis in the male It lies in the 
connective tissue of the broad ligament 
near the fallopian tube and consists of a 
main collecting channel, running close 
and parallel with the tube, together with 
from 10 to 18 small perpendicular ducts 
projecting toward the hilus of the ovary. 

Parovarian cysts are usually single 
and unilocular and may be of any size 
The cysts are always extrapentoneal 
or intraligamentary, and the tube lies 
stretched out over the superior surface 
of the cyst. A pedicle is not common but 
one may develop if the cyst grows intra- 
abdominally , the peritoneal layers of the 
broad ligament, the tube, the utero-ovarian 
ligament and even the ovary may be 
contained in the pedicle A pedicle was 
present in 17 of the 62 cases studied in 
this report 

The cysts are usually pearly gray 
or pink with thin walls, with the peri- 
toneal layers of the broad ligament freely 
movable over them owing to their sub- 
serous location The inner surface of the 
cyst is smooth and glistening, but low 
papillae may be seen The fluid is clear 
and serous and faintly alkaline and con- 
tains practically no mucin or pseudo- 
mucin The fluid may be turbid, owing 
to degeneration and the presence of 
blood , it IS innocuous and suppuration 
IS rare 

During ])regnancy the enlarging uterus 
IS usually forced up and out of the pelvis 
to the side opiiosite that of the cyst 
I'ain in the back or sides and bladder 
symptoms are common At term, the 
cyst may cause dystocia first by causing 
an abnormal presentation, second by act- 
ing as an insuperable obstacle to the 
passage of the fetus through the pelvis, 
and third by producing a rupture of the 
uterus. A pedunculated cyst may be lo- 


cated in any position in the abdomen and 
not cause symptoms, being only acci- 
dentally discovered by the patient or her 
physician. 

Torsion and gangrene of parovarian 
cysts are common in pregnancy when the 
cyst has a pedicle, and several such cases 
have been reported. Gangrene may also 
result from prolonged pressure during 
labor. Torsion may develop at any pe- 
riod, but it is most common in the early 
months of pregnancy and in the puer- 
perium Torsion was a complication 
necessitating operation in 15 of the 62 
cases reported Rupture of the cyst may 
occur as a result of compression by the 
uterus and fetal head or of degenerative 
changes in the cyst wall. Intracystic hem- 
orrhage and suppuration are other less 
common complications Premature sep- 
aration of the normally implanted pla- 
centa has been reported in a case of 
parovarian cyst. 

The differential diagnosis of parova- 
rian from ovarian cysts during pregnancy 
is usually not possible. 

Treatment — The indications for 
treatment of cysts encountered during 
pregnancy vary with the period of preg- 
nancy and the size and location of the 
cyst If a diagnosis of parovarian cyst 
is made in a patient seen during the 
first half of pregnancy, the cyst should 
be removed as early as possible if it is 
large, particularly if it is situated low in 
the pelvis and is not movable If it is 
small, the patient may be kept under 
close observation and if it does not en- 
large Its removal may be postponed un- 
til after the termination of the preg- 
nancy. Torsion of the cyst, however, 
may occur at any stage of pregnancy 
and necessitate an immediate operation. 

During the second half of pregnancy 
the cyst, if large and fixed in the pelvis, 
should be removed at once , if small and 
not incarcerated, the patient m,ay be 
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watched closely and operation may be 
delayed at least until the fetus becomes 
viable. A study of the 62 cases in ' this 
report indicates that in the majority of 
patients the cyst enlarges, often rapidly, 
during pregnancy. 

If a parovarian cyst is not diagnosed 
until labor is imminent or m progress, 
several procedures are possible : First, an 
attempt should not be made to do a 
forceful delivery alongside the cyst if it 
is large and prevents the fetal head 
from entering the pelvis Second, reposi- 
tion of the cyst under anesthesia with 
the patient in the Trendelenburg posi- 
tion may be attempted If the cyst orig- 
inates in the broad ligament with no 
pedicle this will rarely be possible, but 
it may be successful if it is of ovarian 
origin. Third, if the cyst is incarcerated 
in the pelvis it may be aspirated through 
the posterior vaginal wall, a blunt needle 
being introduced close to the posterior 
edge of the cervix in tlie median line 
During the puerpenuin the c} st should 
be removed by laparotomy, since the 
flabby cyst is apt to undergo torsion if it 
has a pedicle 

In suitable cases m which aspiration 
IS not advis<il)le because of the danger 
of injuring the vessels or xireter or be- 
cause of the maccessiliility of the cyst, 
a cesarean section should be performed, 
followed by extirpation of the cyst when 
the condition of the patient permits A 
few authors advise against treatment by 
aspiration, l)ut that prticedure is much 
safer than section in most hands and it 
seems to us that it is the method of 
choice when the cyst is incarcerated 
below the uterus The removal of the 
cyst following cesarean section is often 
difficult if it is deep in the broad liga- 
ment or if an inflammatory reaction is 
present In an occasional case in which 
infection of the cyst or uterus is pres- 


ent, a total hysterectomy is indicated 
following the cesarean section. 

Abortion or premature labor rarely 
results from laparotomy and removal of 
the parovarian cyst, even when torsion 
necessitates an immediate operation. The 
most favorable period during pregnancy 
for intervention seems to be the fourth 
month. 

Pneumococcic Pneumonias Com- 
plicating Pregnancy and the Puer- 
perium — A series of 212 cases of typed 
pneumococcic pneumonia complicating 
pregnancy and the puerpenuin which oc- 
curred at the Boston City Hospital and 
the Boston Lying-m Hospital was an- 
alyzed by AT. Finland and T D Dub- 
lin^*'^ with respect to the more important 
features concerning lioth the pneumonia 
and the pregnancy 

Pneumonia complicating pregnancy 
concerns the obstetrician liecause of the 
high maternal and fetal mortality which 
it entails, and it concerns the internist 
liecause it carries with it a considerably 
higher death rate than pneumonia in 
nonpregmuU women It accounts for 
alioiit 1 death m everv 5000 deliveries 
and is llie cause of about one-lialf of 
tire niaU‘rnal deatlis tlial are due to non- 
obstetric cause's Ifarl) and adequate 
treatment with the homologous t\pe- 
specilic antipnc'umococcus serums can be 
expected to reduce materially the high 
death rate from the pneumonias wlien 
the\ coinpluMte iiregnancw 

Hie higher death rate and particularly 
the higher incidence of bacteremia in the 
cases of pneumonia complicating preg- 
nancy aie deflinte indications for larger 
closes than are used for nonpregnant 
patients These larger doses have been 
recommended in the Massachusetts pneu- 
monia control jrrogram and wxme used 
in the present cases As much as 1400 
cc. of unconcentrated Type 1 serum was 
given in some of the earlier cases in this 
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series. The average dose in the recent 
cases was more than 250,000 units, 
which is higher than that used in other 
patients of the same age groups. 

It is too soon to evaluate the place 
of chemotherapy in the treatment of 
pneumonia. There is no doubt that the 
use of sulfanilamide has materially re- 
duced the death rate from hemolytic 
streptococcus infections, which are re- 
sponsible for most puerperal sepsis That 
this drug may favorably influence strep- 
tococcic pneumonia is to be anticipated, 
although there is no convincing evidence 
so far that it does. The drug is known 
to enter the fetal circulation and the 
mother’s breast milk, but its influence 
on the baby or the fetus has not yet been 
determined. There is no good evidence 
that sulfanilamide itself has curative 
value in the treatment of severe pneu- 
mococcic pneumonias. Other derivatives, 
such as sulfapyridine, may prove to be 
very useful, but there are good reasons 
for the belief that the greatest benefits 
from these drugs in the treatment of 
pneumococcic pneumonias will be ob- 
tained from their use in conjunction with 
specific anti pneumococcus serums. 

The death rates were highest for late 
pregnancy and for women whose preg- 
nancy was terminated during the disease. 
The death rate for all the serum-treated 
jiatients was almost one-half of that for 
the corresponding nonserum-treated pa- 
tients. Tlie lower death rates were for 
pneumonia complicating both early and 
late pregnancy, for postpartum pneu- 
monia, for women who were delivered 
and those whose pregnancy was un- 
affected 

I'he frequency with which pregnancy 
was terminated did not seem to be in- 
fluenced by serum treatment. 

Pyelitis — Ureteral Catheterization 
— During a period of 4 years V. W. Dix 
and H. Evans^^ state that 84 cases of 


pyelitis of pregnancy were admitted to 
the London Hospital, and of these only 
7 required ureteral drainage, 5 because 
of failure to respond to alkali therapy 
and 2 because of excessive vomiting, 
making the administration of alkali im- 
possible. Nine ureteral catheterizations 
were carried out. In 1 instance the sec- 
ond catheterization was necessary be- 
cause the first catheter was removed by 
a nurse when the patient returned to 
the ward, and in another the second 
catheterization was performed 3% months 
after the first during a recurrence of 
pyelitis. In no case was it necessary 
to use an anesthetic. 

Catheterization of the ureter during 
pregnancy is not easy and should be 
carried out only by the expert. If it 
should ever be necessary for the rela- 
tively inexpert to attempt catheterization 
in the later stages of pregnancy, an 
anesthetic should be given to minimize 
the difficulties. When the ureteral orifice 
has been identified and the catheteriza- 
tion has begun there should be no diffi- 
culty, and the fact that the catheter has 
reached the renal pelvis will be at once 
evident from the rapid flow of urine, 
which is considerably in excess of that 
from a ureteral catheter of the same size 
passed into a normal pelvis. In cases in 
which there lias been a complete block 
at the pelviureteral junction the flow 
may be rapid. 

It IS advisable to pass as large a 
catheter as possible The sizes used have 
been 10 and 12 Great care must be 
taken, in withdrawing the cystoscope, 
to avoid displacement of the catheter 
The catheter is attached to the leg and 
the urine is allowed to drain into a bot- 
tle. The catheter was usually left in place 
for 3 or 4 days. However, equally good 
results might be obtained if the catheter 
remained in place for only 1 or 2 days, 
although there would perhaps be a 
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slightly increased risk of recurrence. It 
should be removed at once if urine ceases 
to run freely and gentle syringing fails 
to re-establish the flow. The effect of 
catheterization and drainage alone on the 
7 patients was so good that no additional 
treatment was needed except the con- 
tinued administration of citrate. Prema- 
ture induction of labor should rarely, if 
ever, be necessary, even in severe pye- 
litis of pregnancy. One case of postpreg- 
nancy pyelitis was also treated success- 
fully by catheterization. 

Syphilis — M. A. Castallo, J A. Cop- 
polino, A E Rakoff, P. PI Roeder and 
G. S, Dickson^^ treated 116 syphilitic 
pregnant women with mapharsen and 
bismuth. Twenty-six werepnmigravidas, 
none of whom had received previous 
treatment. Among the miiltigravidas, 22 
had received treatment in earlier preg- 
nancies Treatment consisted of weekly 
intravenous injections of 40 mg of 
mapharsen and intramuscular injections 
of bismuth salicylate in oiL A total of 
849 injections containing 31,940 mg of 
mapharsen was given There were 106 
live births for the entire group Among 
76 patients who received 6 or more 
treatments there were 72 live births 
There were only 41 live births among 
49 patients who started treatment before 
the sixth lunar month There were 10 
fetal deaths, 7 being stillbirths and 3 
miscarriages These mothers received 
from 1 to 10 treatments, the average 
being 5 Fifty of the 106 babies born 
alive have been followed in the pediatric 
clinic. Five proved to be Wassermann 
positive 

Nausea and vomiting following the 
first few injections occurred in almost 
every woman. Persistent gastrointestinal 
reactions were frequent, occurring in 
66 of the group In 6 instances these 
were so severe as to necessitate with- 
drawal of the drug. Relative or actual 


loss in weight was common. The results 
are compared with those obtained in 
similar groups of patients who had been 
treated with neoarsphenamine, acetyl- 
arsan and quinine iodobismuthate, and 
the authors believe that neoarsphena- 
mine is the drug of choice for the treat- 
ment of syphilis complicating pregnancy. 

Laws Requiring Premarital and 
Pregnancy Tests for Syphilis — Rea- 
sons for and against laws requiring pre- 
marital and pregnancy tests for syphilis 
are analyzed by J. A. Kolmer Briefly 
the reasons for the legal requirements 
of premarital blood tests for syphilis are 
summarized as follows : 

1 Because marriage inevitably involves 
syphilitic men and women in view of the high 
incidence of the disease 

2 Because legally required premarital blood 
tests will tend to lower the incidence of syphilis 

3 Because lilood tests are the most valuable 
single means for the detection of the disease, 
especially after the primary, or chancre, stage 

4 Because of the inadequacy or absence of a 
history of infection 

5 Because ot the inadequacy of clinical de- 
tection of the disease 

() Because preniaiital blood tests will reduce 
the incidence oi transmission of syphilis to 
spouse and children 

7 Because premarital blood tests reduce the 
incidence of the economic hazards of marriage 
from incapacity or early death of the spouse 

8 Because iiremarital Iilood tests will reduce 
the incidence of divorce. 

9 Because premarital blood tests will greatly 
encourage the thoiough treatment of syphilis 

10 Because premarital blood tests are an ex- 
cellent phase of the educational program against 
syphilis 

The reasons against the legal require- 
ment of jmemarital blood tests for syph- 
ilis are siiniinarized as follows : 

1 Because premarital bl(sod tests may give 
nonspecific or falsely positive reactions. 

2 Because positive blood reactions as the 
only evidence of syphilis may not always indi- 
cate a danger to marriage, especially in the case 
of thoroughly treated chronic syphilis. 
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3. Because the legal requirement of premari- 
tal blood tests may discourage marriage and 
promote sexual promiscuity. 

4 Because premarital blood tests alone may 
not detect syphilis especially in its incubationary 
and primary stages. 

The reasons for the legal requirement 
of blood tests for syphilis during preg- 
nancy or at delivery are summarized as 
follows : 

1 Because blood tests during pregnancy af- 
ford an excellent opportunity for detecting 
syphilis in both married and unmarried women. 

2 Because the detection and treatment of 
syphilis in pregnancy increases the chance of 
the birth of a nonsyphilitic child, with a reduc- 
tion in the number of miscarriages and m infant 
mortality. 

3 Because the detection of syphilis in preg- 
nancy results m the treatment of the mother, 
especially during subsequent pregnancies, 

4 Because the detection of syphilis in preg- 
nancy may result in its detection and treatment 
in the child after birth. 

5 Because the detection of syphilis during 
pregnancy may lead to its detection and treat- 
ment in the father and other children. 

Dietary Requirements in Pregnancy 

These are critically reviewed by W J 
Dieckmann and W W. Swanson.-" Cer- 
tain dietary demands must be met to 
protect both mother and offspring from 
clinical pathologic changei> during preg- 
nancy 

Although pregnancy under normal 
conditions is essentially a physiologic 
process, it makes special demands on 
the maternal organism, and diets ade- 
quate under ordinary conditions may fail 
to meet the increased requirements. 
Many of our concentrated foods are low 
in vitamins, residue and alkaline miner- 
als and high in carbohydrates and acid 
minerals. The foods that correct defi- 
ciencies common to our diet are milk, 
eggs, and leafy vegetables. These protec- 
tive foods are highly essential during 
pregnancy and can prevent maternal and 


fetal morbidity due to demineralization 
and avitaminosis. 

The average increase in weight during 
pregnancy amounts to 9.7 kg. with a 
standard deviation of 4.3 kg. The authors 
have attempted to restrict the total 
weight gain to approximately 7.5 kg. 
(16.5 pounds) or a maximum weekly 
gam of 225 Gm. (0.5 pound). Efforts 
to control the size of the fetus near term 
by low Caloric intake are generally un- 
availing and may do considerable harm 
if essential food constituents are with- 
held. 

The Foods in Pregnancy — Carbo- 
hydrates - — In pregnancy when nausea 
and vomiting occur, it is advisable to give 
a high carbohydrate diet every 2 hours. 
W^hen severe toxemia of pregnancy is 
present or imminent, Dieckmann sug- 
gests the use of an eclamptic diet which 
consists of only fruits and sweetened 
fruit juices 

Protein — The nitrogen requirement 
during pregnancy for growth of the 
ovum, the uterus and mammary glands 
IS about 135 to 145 Gm. From extensive 
studies of serum proteins, Dieckmann 
found that only those patients with ob- 
vious nephrosis have had a low serum 
protein. He states that the serum protein 
concentration in normal pregnancy is 
6.4 Gm. per cent with a standard devia- 
tion of 0 4 Gm per cent, and in pre- 
eclamptic patients, the average is 6 0 
Gm per cent ; in the vascular renal 
group, 6.6 Gm. per cent ; and in eclamp- 
sia, 6.7 Gm per cent. 

Fat — Fat appears to be of primary 
importance as a carrier of essential vita- 
mins A, D, E and F. 

Fluids — The authors believe that suf- 
ficient water should be ingested to en- 
sure a normal urinary output of 1200 to 
1500 cc. per 24 hours. 

Inorganic Constituents in Preg^ 
nancy — Calcium — It appears probable 
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that all cases of fetal lackets due pri- 
marily to mineral deficient diets during 
pregnancy, would show hypomineraliza- 
tion. With respect to the mother, the 
first few infants born may not suffer 
to any extent, but Dieckmann lias shown 
that frequent pregnancies and deficient 
nutrition have a cumulative effect. The 
calcium and phosphorous requirements of 
the mother in pregnancy are best satis- 
fied by an intake sufficient to produce 
positive balances. Dieckmann, basing his 
statement on balance studies of patients 
suffering from a calcium and phosphor- 
ous deficiency, advises that the diet in 
pregnancy contain at least 22 grains (1.5 
Gm.) calcium and 30 grains (2.0 Gm.) 
phosphorus. Certain conditions may af- 
fect the optimum retention of calcium 
and phosphorus such as the percentage 
utilization of these minerals from the 
ingested food, the therapeutic adminis- 
tration of vitamin D and the effect of 
sunlight or irradiation with ultraviolet 
light 

The foods iich in calcium are milk of 
animals and leah vegetables Apparently 
the best sources of calcuini and jdiospho- 
rus are milk and cheese V ([uart of milk 
contains ap])r()\imcLtel\ 18 grains (1.2 
( 111 ! ) of caleuiiii and 14 grains (0 0 
( im ) phosjjhorus 4'lie leaf\ vegetables 
contain considerable calcium but the pres- 
ence of oxalates forming insoluble salts 
lowers the percentage that can be utilized 

It is a])]xircnt that at least 1 quart of 
milk daily is necessary to bring the cal- 
cium intake up to the required limits 
As substitutes it would take approxi- 
mately 5 ounces (ISO Gm.) of cheese or 
12 average size oranges to have the same 
calcium content Calcium saltvS, whether 
in the form of gluconate, lactate, or per- 
haps the best, dicalcium phosphate, are 
more expensive than milk and are usu- 
ally excreted almost quantitatively in the 
urine and feces It would require some 


2 drams (8 Gm.) daily of di calcium 
phosphate, because of the uncertainty of 
utilization, to equal the amount obtained 
from 1 quart of milk. 

Iron — The studies on iron metabolism 
in pregnancy indicate depletion of ma- 
ternal stores with successive births. An 
average maternal intake of % grain (IS 
mg ) of iron a day permits an average 
retention of grain (3 2 mg), suffi- 
cient to provide for the calculated needs 
of the mother and fetus. The foods rich 
m assimilable iron are liver, kidney, giz- 
zards, red meats, raisins, prunes, apri- 
cots, and peaches. Iron salts and the 
vitamin R complex may be used to sup- 
plement the maternal diet, but their value 
is very questionable. Where the anemia 
is marked, transfusions of blood are 
indicated 

Vitamins in Pregnancy — Vitamin 

JS— With respect to pregnancy, the inter- 
est in tile fractions of the B complex is 
m I>o thiamin, the antineuritic factor, 
and the Ihj complex Polyneuritis may 
occur, whatever the ])revious condition 
or diet, if there is severe vomiting of 
pregnancy In districts where pellagra 
IS prevalent, the increased need of vita- 
min IG com])lex in ])regnaiicy may un- 
mask the latent disease The food sources 
of the vitamin H complex are \east, 
whole gram breads, and oils, cabbage, 
and carrots, leafy vegetables, egg yolk, 
and oysters To supjilenient these foods 
there are a number of concentrated vita- 
min B coni[)lex extracts besides the iso- 
lated vitamin B fractions available 

Vitamin D--The administration of 
vitamin D, calciferol, in pregnancy is not 
a routine procedure m obstetric practice 
However, the giving of therapeutic doses 
of vitamin D as found in cod-hver oil and 
in concentrates, or exposure to sunlight 
IS a most justifiable measure Careful 
search of the literature seems to indicate 
that in the infant a correlation may exist 
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between calcium deficiency, premature 
births, imperfect calcification, and birth 
trauma. 

It should be emphasized again that 
supplementing the diet of the mother 
with therapeutic doses of vitamin D from 
fish oils, concentrates or from the action 
of sunlight on the skin does not permit 
a decrease in the daily optimum calcium 
and phosphorous intake. Pregnant women 
should be given a teaspoonful of good 
grade cod-liver oil, 350 to 400 Interna- 
tional Units, daily, or the gradual expo- 
sure to sunlight or irradiation with ultra- 
violet light sufficient to maintain a slight 
tan. 

Vitamin E — Vitamin E appears to be 
of most importance in pregnant women 
subject to habitual abortion Many po- 
tent concentrates are on the market In 
its natural state, E is found mostly in 
whole grams, egg yolk, green vegetables, 
and mu.scle meat 

Foods in Lactation — The production 
of milk in the lactating mother does not 
recpiire any expenditure of energy other 
than that contained in the milk itself, 
which in the human amounts to 700 Cal- 
ories per 1000 cc Restricted muscular 
activity, freedom from worries, sufficient 
sleep, and an adequate diet promote milk 
secretion All foods are needed in more 
abundance However, the ingestion of 
foods rich in carbohydrates does not ap- 
pear to augment the yield of milk but 
tends to increase the fat content The 
intake of foods rich m fat increased 
slightly the volume of milk with consid- 
erable increase in the concentration of 
fats. 

The restriction of fluid intake may 
limit milk yield when all other neces- 
sary constituents are supplied in ample 
amounts. If the patient is able to obtain 
a properly balanced diet containing milk, 
butter, eggs, meat, fruits and vegetables, 
the authors do not prescribe any vita- 


mins. It is not, they state, so much the 
actual amount of protein, calcium, phos- 
phorus, iron, iodine, etc., in the diet as 
their assimilability by the patient. Al- 
though deficiencies in diet causing mor- 
bidity of the fetus, such as rickets, hypo- 
plasia of the teeth, tetany, and anemia, 
may be corrected in early infancy, yet the 
first opportunity has been lost m not 
preventing the condition before it had a 
chance to develop. 

Hydatid Mole 

Diagnosis and Treatment of Hyda- 
tidiform Mole and Chorioepitheli- 

oma — An analysis of the extensive papers 
written prior to 1930, including about 
1 500 cases of chorioepithelioma and prob- 
ably 10 times as many moles, shows that 
the mortality rate of mole was approxi- 
mately 12 per cent and that of chorio- 
epithehoma 60 per cent. A review of the 
w'orld’s literature for the last 3 year.s. 
involving 576 cases of mole and 266 of 
chorioepithelioma, show's the mortaht} 
rate now to be approximately 2 per cent 
and 10 per cent, respectively. 

Although all authorities agree on the 
value of the biologic pregnancy test in 
the diagnosis of mole and chorioepitheli- 
onia w'hen only qualitative tests are used, 
A Mathieu-''^ warns that one must be 
aware of the follow ing facts . 

(1) The test is positive m the presence of 
living chorionic tissue, which includes normal 
pregnancy, (2) the test is also positive in hy- 
datidiform mole, chorioepithelioma, or metas- 
tases of either disease; (3) the test may be 
negative in missed molar abortion, (4) the test 
may be positive for 6 weeks tollowing the 
passage of a mole because of stored hormone in 
the body, (5) if a test is positive 2 months 
after the passage of a mote, and normal preg- 
nancy has been excluded, it is likely that living 
molar tissue is still present or chorioepithelioma 
has developed ; (6) in the presence of lutein 
cysts after all living chorionic tissue has been 
removed, the test will be positive until these 
cysts regress because the hormone is stored m 
them, (7) a positive test 1 month after the 
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remaral of a chorioepithelioma is strong evi- 
dence of metastasis ; (8) the spinal fluid gives a 
negative test in normal pregnancy and a positive 
test in mole or chorioepithelioma; (9) absolute 
reliance should not be placed on 1 test, and 
in questionable cases the test should be checked 
and rechecked, (10) the test should be used in 
all questionable conditions where the elements 
of chorioepithelioma might exist; and (11) the 
biologic test should overrule contrary clinical 
and pathologic findings. 

There is a suggestion that some lytic 
substance might possibly be evolved as a 
cure This is based on the fact that 
approximately 80 per cent of pregnant 
women have living chorionic cells in the 
circulation, and that after dehverv a 
lytic substance is present in their blood 
which destro 3 's the chorionic tissue, that 
is, serum of normal women during preg- 
nancy IS able to destroy migratory chori- 
onic cells, while serum from women with 
chorioepithelioma does not seem to pos- 
sess tins lytic action Tlie lack of this 
substance is held to be responsible for 
the almost 100 per cent mortality in tera- 
tomatous chonoe])itheli()ma of the ovary 
and the testicle It has been recommended 
that selected jiatients with hopeless cho- 
noepithelioina be treated I)\ intravenous 
administration of large doses of serum 
from the pregnant human female, and if 
the reaction is favorable that serum from 
one of the lower animals, such as the 
mare, be investigated. 

Multiple Pregnancy 

Maternal and Fetal Expectations— 

d'he siil)]ect of multi])Ic ])regnancy is 
discussed by J C Hirst Maternal, 
fetal and neonatal deaths associated with 
twin and triplet jwegnancy have been 
analyzed from 223,394 total births over 
16 weeks' gestation in Philadelphia from 
1931 to 1937 inclusive; and detailed 
maternal and infant progress from 4 sets 
of triplets and 305 pairs of twins from 


the Lying-in, University, and Preston 
Retreat Hospitals has been analyzed. 

Maternal, stillbirth, and neonatal death 
rates from twin pregnancies have been 
shown to be increased roughly about 3 
times over those for single births 

The author suggests abdominal ten- 
sion resulting m renal ischemia or ure- 
teral obstruction as a common factor in 
both nulliparous ^'low reserve kidney" 
and ^hnild preeclampsia" in multiple 
pregnancy. 

Quantitative serum and 24-hour uri- 
nary excretion of estrogen and prolan 
should determine whether ‘dow reserve 
kidney" and many cases of multiple preg- 
nancy toxemia are similar, and distinct 
from preeclampsia 

P>y becoming twin conscious, three- 
fourths of all multiple pregnancies may 
be diagnosed manually, and 90 per cent 
of suspected cases should be diagnosed 
by x-rays in time to provide dietetic, 
tonic, and physical support, avoidance 
of unnecessary cesarean section, and ex- 
cess sedation and ether in lab(')r , and 
hospitah/ation including i)reparation for 
immediate transfusion in all cases, tliere- 
hy reducing both maternal and fetal acci- 
dents by at least one-half 

More time up to 1 hour, and fewer 
versions are indicated for tlie second 
birth, to allow o])])ortunity for the uterus 
to readjust itself, therein minimizing the 
risk of infection and postpartum hem- 
orrhage 

Scru])ulous management of the third 
stage of labor, and uterine packing for 
8 hours in all cases of hemorrhage before 
or after delivery will prevent many 
deaths from twin births. 

Prematurity is the greatest infant haz- 
ard, prejudicing the neonatal period 
more than the natal. 

Meticulous care, including microscopic 
examination, in examining the secundines 
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from multiple pregnancy should be oblig- 
atory. 

Pelvic Measurements 
Pelvic Inlet Variation in 400 Negro 
Women — Richard Torpin and L. P. 
Holmes®*’ state that external pelvimetry 
is of so little value that they believe the 
time has come when it can be discarded. 
The estimate of the constitutional type of 
the patient is of far greater value in 
prognosis of labor. Women of slender 
and medium constitutions as a rule do 
well. Those giving most trouble in labor 
are the overweight, heavy-featured type, 
with male distribution of hair. These are 
inclined toward the Froehlich type, the 
dystrophia dystocia syndrome and, in 
addition to a tendency to possession of 
rarer types of pelvis and a predilection 
for occipitoposterior presentation of the 
fetal head, have painful but ineflfective 
uterine contractions, possibly associated 
with hormonal disturbances. Of all meth- 
ods of study of the obstetric pelvic short 
of roentgenography, the most valuable 
the authors maintain is estimation of the 
conjugata vera by subtracting V /2 to 2 
cm from the measured conjugata diag- 
onalis. Criticism has been made that the 
promontory cannot be palpated in all 
patients When that occurs, the diameter 
is usually large enough. In all cases of 
contraction m which the conjugata vera 
was 9 cm or less, the authors have been 
able to estimate it within 0 5 to 1 cm. 
as checked by the x-ray "grid” method. 
Palpation of the contour of the ischial 
spines and the subpubic angle gives a 
fairly good estimate of the outlet 

Clinical Significance of Pelvic 
Variations — H. Thoms, W R. Foote 
and I. Friedman® discuss their results 
with routine roentgen pelvimetry. 

The method which is briefly outlined 
in this communication is simple, rapid, 
and inexpensive, and, during the past 4 


years, it has been used routinely in primi- 
gravid patients. 

The important planes and dimensions 
of the obstetric pelvis are described by 
the authors as follows : 

From the obstetric viewpoint, there 
are 3 portions of the pelvis concerning 
which information is important. These 
are: (1) The plane of the pelvic inlet; 

(2) the midpelvic or narrow pelvic 
plane, and (3) the planes of the pelvic 
outlet. 

1. The plane may be described as fol- 
lows: It is bounded anteriorly by the 
upper posterior surface of the symphysis, 
laterally by the iliopectineal lines, and 
posteriorly by the upper anterior surface 
of the sacrum at the point where the 
iliopectineal lines would meet if they 
were to be continued posteriorly. In the 
individual pelvis this point may or may 
not be located at the promontory. It is 
usually somewhat below this process. 

In addition to a knowledge of the shape 
of the plane of the pelvic inlet, there are 
3 diameters which furnish useful infor- 
mation: (1) The anteroposterior diam- 
eter, (2) the transverse diameter, and 

(3) the posterior sagittal diameter 

The anteroposterior diameter extends 

from a point on the upper posterior sur- 
face of the symphysis about 1 cm. below 
the superior border to the anterior sur- 
face of the sacrum at the point where the 
iliopectineal lines would meet if they 
were to be continued. 

The transverse diameter is the greatest 
distance separating the iliopectineal lines. 
It bisects the anteroposterior diameter 
somewhat posterior to its midpoint 

The posterior sagittal diameter is that 
portion of the anteroposterior diameter 
which is posterior to the point of inter- 
section by the transverse diameter. It is 
useful as an index of the amount of space 
in the upper posterior pelvis. When ab- 
normally shortened, it represents an ab- 
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normal posterior displacement o£ the 
transverse diameter. 

2. The Midpelvic or Narrow Pel- 
vic Plane — The plane is also known as 
the plane of least dimensions and is 
defined as extending from the lower bor- 
der of the symphysis laterally through 
the ischial spines, then posteriorly to the 
juncture of the fourth and fifth sacral 
vertebrae. 

The anteroposterior diameter of the 
midpelvic plane, therefore, extends from 
the lower border of the symphysis through 
the bispinous diameter, and usually to 
the junction of the fourth and fifth 
sacral segments. 

The transverse diameter of the narrow 
pelvic plane, also known as the bispinous 
diameter, is the shortest distance sepa- 
rating these projections 

The posterior sagittal diameter of the 
narrow pelvic plane is that portion of the 
anteroposterior diameter which lies pos- 
terior to its intersection by the bispinous 
diameter This diameter gives a useful 
index to the available space m the pos- 
terior lower midpelvis and its length is 
modified by the size and shape of the 
greater sacrosciatic notch 

3 The Pelvic (Outlet — The pelvic 
outlet consists of 2 planes represented by 
2 triangles, the bases of which join along 
the line of the bituberal diameter The 
anterior triangle is bounded laterally and 
above by the bones comprising the pubic 
arch The posterior triangle is bounded 
anteriorly by the bituberal diameter and 
its sides converge posteriorly to the tiji 
of the sacrum The important diameters 
of the outlet are the bituberal or trans- 
verse of the outlet, representing the wid- 
est separation of the lower inner surfaces 
of the tubera ischii and the posterior 
sagittal diameter which extends pos- 
teriorly from a midpoint on the bituberal 
diameter to the anterior surface of the 
tip of the sacrum. 


The method used for routine pelvimetry 
is described as follows • 

The pelvic inlet may be visualized and 
measured by the centimeter grid method 
of roentgen pelvimetry. This consists of 
the projection of the pelvic inlet to tlie 
sensitive film with the patient in a semi- 
recumbent position and the target at a 
30-in. distance. Distortion due to the 
spread of the rays is corrected by the 
perforated centimeter grid which is placed 
in the plane of the pelvic inlet following 
the exposure and removal of the patient 
from the table. A second (flash) expo- 
sure reproduces small dots on the film, 
the distance between which represents 
centimeters in the plane of the inlet. All 
of the pelvic inlet diameters may be read 
directly In addition, the outline of the 
inlet may be visualized as well as the 
side walls of the lower pelvis and the 
ischial spines The distance between these 
processes (bispinous diameter) is also 
measured on this film, using a distortion 
table to correct spread of the rays for 
the level in which they rest. This level 
IS determined m the lateral film 

The second roentgenogram depicts the 
lateral aspect of the pelvis and is taken 
with the jiatient standing laterally to 
the target whuh is placed at 5-foot dis- 
tance. Distortion due to the spread of 
the ra_\s is corrected by means of an 
opaque centimeter notched rod which is 
placed posterior to the jiatient and in 
the midplane of the body. A corrected 
scale is thus jirojectecl on the edge of 
the film and w ith calqiers all of the antero- 
jKisterior diameters of the pelvis may be 
measured On this film, therefore, the\ 
measure the anteroposterior diameter of 
the inlet, the anteroposterior diameter of 
the narrow pelvic plane, the posterior 
sagittal diameter of this plane, and the 
posterior sagittal diameter of the outlet 
Also, in the lateral film they may visual- 
ize all of the important lateral contours 
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of the pelvis, including the sacral curve 
and the character of the sacrosciatic 
notch. 

For the determination of the inter- 
tuberal or transverse diameter of the out- 
let, they depend upon palpation and di- 
rect measurement. The contour of the 
lateral aspects of the pubic arch are also 
described after palpation. For routine 
purposes they have found these outlet 
palpatory methods quite as satisfactory 
as roentgenometry of this portion of the 
pelvis. 

Studies in this clinic have shown that 
for practical obstetric purposes, female 
pelves may be divided into 4 general 
groups using the shape of the pelvic 
inlet as a basis for classification. 

1 Dolichopellic or anthropoid type — 
The anteroposterior diameter exceeds 
the transverse diameter, the pelvis being 
elongated anteroposteriorly. 

2 The mesatipellic or round type — 
The anteroposterior and transverse diam- 
eters are of equal length, or the trans- 
verse exceeds the anteroposterior by not 
more than 1 cm 

3 The brachypellic or oval type — The 
transverse diameter exceeds the antero- 
posterior diameter by more than 1 cm. 
and less than 3 cm. 

4 The platypellic or flat type — -The 
transverse diameter exceeds the antero- 
posterior diameter by 3 cm or more 

The authors re-emphasize their pre- 
vious dictum that the most favorable type 
of pelvic inlet is that which is round or 
which IS elongated anteroposteriorly 
(mesatipellic or dolichopellic), and not 
the transversely oval pelvis (brachy- 
pellic). 

Tests for Pregnancy 

Biologic Pregnancy Diagnosis 
Tests — F. A. E. Crew^^ compared the 
biologic pregnancy tests and asserts that 
the Hogben test (using the toad Xeno- 


pus laevis) can replace the Friedman 
rabbit test but not the Aschheim-Zondek 
mouse test. The toad can give a trust- 
worthy positive result within 6 to IS 
hours, as compared with the 24 to 48 
hours needed if the rabbit is used. The 
toad is better than the rabbit for use in 
those cases in which a definite positive 
or an emphatic negative is the answer, 
especially when the result is urgently 
required With the present methods of 
preparation, however, the toad does not 
give the graded results yielded by the 
mouse. It may be shown later that differ- 
ences in the number of eggs extruded are 
indeed true reflections of corresponding 
differences in hormone concentration, but 
for the present the mouse must be 
retained. 

Toxemia of Pregnancy 

Etiology and Treatment of Hyper- 
emesis Gravidarum — E Bandstrup®® 
sums up present knowledge by stating 
that, owing to some unknown cause, the 
woman begins to vomit. The further 
course of the illness may depend to a 
large extent on psychic factors A state 
of inanition develops, of which want of 
glycogen in the liver is probably the most 
serious feature even though the want of 
salt, water and vitamins, together with 
the development of acidosis, is an impor- 
tant factor A specific toxin of hyper- 
emesis has never been demonstrated as a 
cause of the necrotic changes in the liver 
and other organs, and it is not incon- 
ceivable that the.se changes may develop 
as a result of Ihe inanition under the spe- 
cial endotrine conditions jireseiU in preg- 
nancy 

In keeping with his view of the patho- 
genesis of this disease, his treatment 
consists of a firm suggestive manage- 
ment on the part of the physician and 
admission to a hospital, possibly with 
isolation of the patient. Sedatives, such 
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as bromides and barbituric acid, have 
a calming effect on the mind of the pa- 
tient and lower the irritability of the 
center for vomiting. The restorative 
therapy consists in the administration of 
dextrose, insulin, sodium chloride, 
water and vitamins. The future will 
show whether adrenal cortex extract is 
to be established as an effective remedy 
in the restorative therapy. If conserva- 
tive treatment on these principles fails 
to lead to recovery, it may be necessary 
to induce abortion. 

Seven symptoms are considered as 
indications for interruption of pregnancy 
in hyperemesis. These symptoms in- 
clude elevation of the temperature above 
1006° F. (38.1° C ), or persistent sub- 
febrile temperature, persistent increase in 
the pulse rate over 100 a minute, jaun- 
dice, albuminuria, polyneuritis, ocular 
symptoms, and psychotic changes 

From a study of 40 fatal cases of hyper- 
emesis, 25 presented only 1 or more of 
the foregoing serious symptoms for more 
than 1 week prior to interruption of 
pregnancy or death. So the mere pres- 
ence of 1 serious syniiitom has to be 
taken as a warning Thera])eiitic abor- 
tion in 30 of the 40 cases was performed 
( r (juhr’‘^-^ reports the results obtained 
m 12 cases of hypereniesis gravidarum 
which were treated with vitamin Bi and 
liver preparations The patients are 
given intragluteal injections of ampoules 
of liver extract (2 2 cc ) which contain 
500 International Lhiits of vitamin 1^. 
At first, 1 ampoule of the preparation is 
injected daily and as soon as improve- 
ment is noticeable the injections are given 
every second day The total number of 
injections varies in different cases, but 
from 6 to 10 are usually sufficient. In 
especially severe cases more than 1 injec- 
tion may be given daily The diet should 
be rich in carbohydrates. 


Discussing the mode of action of the 
combined administration of vitamin 
and liver, the author suggests that it 
acts as a protective liver therapy, because 
investigations indicate that a primary he- 
patic disorder and the involved disturb- 
ance in the carbohydrate metabolism are 
decisive factors in the genesis of hyper- 
emesis gravidarum. Dysfunction of the 
anterior lobe of the hypophysis is the 
eliciting cause. Deficiency in vitamin 
is not regarded as a causal factor of 
hyperemesis gravidarum ; however, as an 
adjuvant vitamin Bi supports the action 
of the liver extract in that it not only 
favors an increase in glycogen but also 
normalizes the disordered carbohydrate 
metabolism 

Eclampsia — Laboratory Findings 

— An analysis of some laboratory find- 
ings in 90 cases of eclampsia is pre- 
sented by L. C Chesley 

Blood Uric Acid — The absolute level 
is often elevated in eclampsia More gen- 
erally, the ratio of uric acid to nonprotein 
nitrogen is incre<ised The upjier normal 
ratio IS about 10 jier cent 

Urinary Specific Gravity — The at- 
tainable concentiMtions of the urine is 
markedly reduced, not by ecLimpsia usu- 
ally, but In the pro[)hylaxis and treat- 
ment of the disease. 

I ^ rca N /Non protein Nitrogen — This 
nitio varies with the urine volume output 
and tends to decrease in normal preg- 
nancy. As a me<isure of renal function, 
it IS nonspecific <ind, in toxemia espe- 
cially, IS unreliable 

PkenohuljonepJithalein — In eclamp- 
sia and in pregnancy generally ureteral 
dilatation may be so marked that in spite 
of a normal renal excretion of dye, the 
test seems to give subnormal results The 
dye may be excreted, but stagnating in 
the ureters, it is not available for anal- 
ysis. 
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Urea Clearance — In the authors’ opin- 
ion, the urea clearance is unaffected in 
pregnancy and is normal in eclampsia, 
unless there is a concomitant renal dis- 
ease. Urea clearances, if calculated as 
standard clearances, are grossly erro- 
neous when the urine volume output falls 
below about 0 35 ml, per minute. The 
calculated standard clearance, as well as 
the maximal clearance, is independent 
of the urine volume output (above 0.35 
ml / min ) . It is also independent of the 
blood urea and of factors influencing the 
blood urea, such as tissue binding or 
tissue release of urea When marked 
hemoconcentration occurs, the clearance 
may be low because of this extrarenal 
factor. 

Anterior Pituitarylike Hormone in 
Late Pregnancy T oxemia — George 
Van S Smith and O W. Smith*"^^ 
present their criteria for normal levels 
of the gonadotrophic factor in pregnancy 
based upon their analyses of 210 serums 
from 64 patients who were normally 
pregnant and continued so to delivery. 
In 36 of these cases, serum assays were 
performed at intervals from as early as 
the sixth week of gestation to delivery 
The rest were studied by single speci- 
mens during the last trimester A peak 
m the curve of the anterior pituitarylike 
hormone in both the serum and urine 
has been found by these investigators to 
occur at about the time of the second 
missed period, the values at this time 
being frequently as high as or higher 
than those observed in cases of chro- 
rionepithelioma or hydatidiform mole. 
This high level, however, is maintained 
for only a comparatively short tune, 1 
to 3 weeks, a fact which supplies an 
important means of differentiating be- 
tween early pregnancy and mole. By 
the beginning of the fourth month the 
anterior pituitarylike hormone of serum 
and urine has reached a constant low 


level and in no instant of normal preg- 
nancy between the fifth and eighth 
months have the serum values been 
higher than 100 R.U. per 100 cc. Dur- 
ing the last 4 weeks of gestation in a 
number of cases the serum anterior 
pituitarylike hormone rose somewhat 
above this amount. Values above 100 
R.U. per 100 cc. prior to the fifth missed 
period or within 4 weeks of term are 
therefore not considered abnormal. 

Abnormally high levels of A.P.L. hor- 
mone in the serum of patients with late 
pregnancy toxemia and eclampsia were 
first reported by the authors in 1933. 
The total data of the past 7 years of this 
study are summarized as follows . 

1. Preeclamptic toxemia and eclampsia are 
usually (88 per cent in this senes) character- 
ized by the finding of excessive amounts of an- 
terior pituitarylike hormone in the serum This 
excess has been found to precede clinical signs 
by 4 to 6 weeks. 

2 In a small percentage of cases with a 
clinical diagnosis of preeclampsia or eclampsia, 
the serum anterior pituitarylike hormone does 
not exceed normal levels 

3 In patients quite definitely diagnosed as 
nephritic or hypertensive (symptoms beginning 
earlier in pregnancy), the serum anterior pitui- 
taryhke hormone is normal. 

4 Premature delivery may or may not be 
associated with excessive anterior pituitarylike 
hormone. 

5 The finding of high levels of this sub- 
stance in the serum during the fifth, sixth, or 
seventh months warrants the prediction of im- 
pending preeclampsia or premature delivery 

The technic of these investigators is 
as follows 

Tcchmc — At 2 to 3-week intervals 
between the fifth and eighth months of 
pregnancy, 10 cc of venous blood are 
collected without any anticoagulant and 
the clot allowed to form. The serum is 
separated, cleared of any cells by centri- 
fugation and measured accurately into 
4 15 cc centrifuge tubes, each tube 
to contain 10 cc , 0 5 cc , 0 5 cc., and 
0.3 cc , respectively. About 10 cc. of 95 
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per cent ethyl alcohol are added to each 
tube, the contents mixed and the tubes 
placed m the refrigerator for 12 to 18 
hours. After centrifuging and pouring 
off the supernatant alcohol, the precipi- 
tate IS washed (stirring rod and shak- 
ing) once with ether, approximately 12 
cc., and again centrifuged. The ether is 
then poured off and the tubes allowed 
to dram for a few minutes, after which 
3 cc. of normal saline is added and mixed 
with the precipitate, forming a smooth 
emulsion. The other held back by the 
precipitate and saline is removed by stir- 
ring the contents up onto the sides of 
the centrifuge tubes while rotating, 
warming with the hand and blowing into 
the tubes. (No more heat than this 
should be applied — to avoid the possi- 
bility of any destruction of the hormone.) 
The stirring rods are washed down with 
3 cc of saline, making the total content 
of each tube 6 cc , this being the final 
test solution. 

Jiach extract is administered subcu- 
taneously into a 1^- to 21-day-oId female 
rat, the injections being given twice a 
(la> for 3 days, 1 cc per injection. (Jn 
the morning of the fifth day (96 hours 
from the first injection) the rats are sac- 
rificed and the ov<ines examined for the 
appearance of grossly/ \isible <liscrete 
corpora lutea Tlie anterior jntuitary- 
like hormone of tlie serum being tested 
IS considered norni<il jirovided none of 
the test animals or only the anim<il re- 
ceivmg the extract of 1 0 cc (test for 
100 R.U, per 100 cc ) gives a positive 
result. If all the animals show discrete 
corpora, the serum may be said to con- 
tain more than 333 R U of anterior 
pituitarylike hormone per 100 cc., a 
definitely elevated level. If the animal 
receiving the extract of 1.0 cc. and the 
2 animals receiving the extract of 0.5 cc. 
are positive, whereas the fourth animal 
has no corpora lutea^ the serum may be 


said to contain 200 R.U. of anterior 
pituitarylike hormone per 100 cc., an 
amount exceeding normal. For clinical 
purposes only 4 such tests are required 
with any 1 serum, unless the test for 
333 R.U. per 100 cc. is negative and the 
2 tests for 200 R.U. per 100 cc. fail to 
give check results. In this event the test 
for 200 R.U. per 100 cc. is repeated on 
2 more immature rats, and if more than 
1 of the 4 animals receiving an extract 
of 0.5 cc. show definite corpora, the 
anterior pituitarylike hormone may be 
considered to exceed normal levels. 

Inasmuch as the reading of the end 
point requires considerable experience 
and even then is not always clear-cut, 
the importance of making check deter- 
minations with further specimens from 
the same patient and of using a series 
of at least 4 tests for each serum cannot 
be overemphasized No patient should 
be reported as having excessive anterior 
pituitarylike hormone unless high values 
<ire acquired in at least 2 specimens of 
serum. 

in addition to excessive amounts of 
anterior pituitar\ like lioriuone in the 
circulating blood in patienls with pre- 
eclampsia the authors have <ilso noted a 
decrease oi progestin and “total’^ estro- 
gen <it a time when they norni^illy in- 
crease, and a sinking clninge m the 
inelaholism of estrogens due to reduced 
jirogesliii, this List abnormality being 
demonstrable at the time of the onset ot 
clinically recogniz<ible toxemia 

The exact significance of these cirmges 
IS, of course, as yet enlirelv theoretical 

Remote Prognosis of the Tox- 
emias of Pregnancy — A large percen- 
tage of patients who have eclampsia will 
develop and maintain a residual hyper- 
tension, and a considerable but smaller 
percentage will have persistent albumi- 
nuria. 
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Recently F. J. Browne and G H. 
Dodds reported follow-up studies vary- 
ing from several months to 12 years of 
400 preeclamptic, eclamptic, hyperten- 
sive, chronic nephritic, and recurrently 
toxemic patients Among the eclamptic 
and the preeclamptic patients in this 
group, hypertension was a residual lesion 
in 60.8 per cent and 50.9 per cent re- 
spectively. Not 1 case was found, how- 
ever, of chronic glomerular nephritis re- 
sulting from eclampsia or preeclamptic 
toxemia 

Patients who have had eclamptic tox- 
emias are likely to have toxemia again 
if they become pregnant. Therefore, 
these women should be kept under ob- 
servation after delivery longer than the 
usual period They should not become 
pregnant again until at least a year has 
elapsed after childbirth and then only 
after careful examination indicates that 
they may stand the strain of another 
jiregnancy 


PREMARITAL 

EXAMINATIONS 

W. M. Brunet and J B Salberg‘'« 
discuss the observations in 913 women 
jiatients receiving a premarital physical 
examination and necessary laboratory 
tests The average age for the group of 
‘d3 women was 23 years, with a range 
from 16 to 57 years Tlie details of the 
se.xual life, pregnancies, and abortions 
of the group are discussed Of the 913 
w'omeii, 6 white and 3 negro w'omen had 
received treatment for gonorrhea One 
white patient had been treated for syphi- 
lis The number of applicants for mar- 
riage certificates in Illinois who have 
given positive blood Wassermann and 
Kahn tests amounts to 2 per cent The 
State health department reported 896 
positive reactions out of 47,781 examined 
up to July, 1938, which is a rate of 1.9 


per cent. Of the 913 women, 905 of 
whom were white, 7 white patients were 
found to have gonorrhea and 7 syphilis. 
None of these patients had both infec- 
tions Of the 8 negroes, 1 was found to 
have latent syphilis and 2 were suffering 
from both gonorrhea and syphilis. The 
rate for the entire group is 2 per cent 
and for the white women alone, 1.5 per 
cent 

The authors state that this law prohib- 
iting the marriage of individuals with 
positive serologic tests is wholly unjust, 
and in persons with congenital syphilis 
it may be a violation of their constitu- 
tional rights They seriously question 
the authority and legality of such a 
statute to prevent the marriage of indi- 
viduals on this basis. The law should 
be amended so that the examining physi- 
cian wall be the final authority as to the 
physical fitness of persons desiring to 
marry 


PUERPERIUM 

Afterpains 

Treatment — The treatment of after- 
l^ains and painful engorgement in the 
puerperium with testosterone propio- 
nate is reported by A. R Abarbanel 
Briefly stated, the therapeutic rationale 
for the use of testosterone propionate is 
as follows .MI the sexual hormones are 
definitely bisexual m their action, though 
to a var} ing degree Embryologically, as 
well as biologically, the female gonad 
exhibits strong bisexual potentialities 
Normal human females excrete from one- 
sixth to as much androgenic substances 
in their urine as do normal men Testos- 
terone is not only strongly androgenic, 
but it is also a very potent gynecogen, 
especially as regards its stimulative ac- 
tion on the female genital tract. Its 
action is dual, however, in that it resem- 
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bles estrogens in many respects, yet on 
the other hand it may stimulate the action 
of progesterone. 

Testosterone will inhibit rhythmic, in- 
termittent contractility of th^ uterus as 
well as desensitize it to the action of 
pituitnn The exact action of testoste- 
rone on the human breast is not yet 
known. Therefore, its use in mastalgias 
is purely empirical 

Testosterone proprionate in a dose of 
10 mg. subcutaneously, given within 2 
hours postpartum, prevented afterpains, 
adequate relief was obtained m 82 per 
cent with a total of 10 mg. of testosterone 
divided between the intramuscular and 
subcutaneous routes. 

In SO patients with severe painful en- 
gorgement, it was found that 10 mg. of 
testosterone proprionate (5 mg. intra- 
muscularly and 5 mg subcutaneously an 
hour later) gave practically complete re- 
lief in 92 per cent of the cases No 
inhibition of lactation was noted in those 
mothers who continued to nurse their 
babies 

Puerperal Infections Due to 
Clostridium Welchii 

(7 zccic/iu, known commonlv also as 
BaciUu.s acrogcucs capsulatus^ and the 
gas bacillus, is a rather short gram-posi- 
tive rod, nonmotile and growing under 
fairly strict anaerobic conditions. It 
forms capsules m the animal liody and 
under certain conditions readily sjioru- 
lates The organism is found m soil, 
water, milk, dust, sewage, and the intes- 
tinal canal of man and animals 

The symptoms found in puerperal in- 
fection due to this organism are those of 
an exceedingly acute and fulminating in- 
fection. Severe abdominal pain, vomiting 
and chills are invariably present The 
temperature is usually elevated, there is 
marked tachycardia and prostration is 
extreme, with hypotension. It is charac- 


teristic that patients dying with this in- 
fection are usually mentally clear up to 
the time of death. Jaundice and a deep 
mahogany cyanosis due to destruction of 
the red blood cells by hemolysins are 
occasionally seen and may develop with 
great rapidity. The mortality is then 
practically 100 per cent. It is important 
to note that evidence of gas formation 
in the tissues, which is so commonly 
seen in surgical conditions, is found in- 
frequently in obstetric infections due to 
this organism, even up to the time of 
death. 

Puerperal infection with CL welchii is 
commoner in postabortal conditions than 
m puerperal infections following the 
birth of a viable child. 

J. F. Sadusk, Jr., and C. P. Mana- 
han*^^ report the treatment with sulfa- 
nilamide of 2 severe postabortal in- 
fections due to Cl welchii, both with 
positive blood cultures. 

The early diagnosis and immediate 
tlierapy of gas bacillus infections is im- 
portant in view of the fulminating char- 
acter of tliese infections 

In cases of severe infection, with signs 
of marked toxicity, in which an early 
diagnosis has not been made, it would 
seem logical to administer both sulfanil- 
amide and specific antiserum in mas- 
sive doses, the latter for the purpose of 
neutralizing the toxins formed and the 
former in order to control the local 
lesion and the bacteremia Sulfanilamide 
should be given in massive doses during 
the stage of bacteremia, at least P/4 to 2 
drams (6 to 8 (un.) a da}, divided into 
equal doses given every 4 hours through- 
out the 24-hour period. The concentra- 
tion of sulfanilamide in the blood should 
be followed daily, and the usual precau- 
tions should be taken to determine the 
onset of toxic reactions as early as pos- 
sible. It is wise to administer sodium 
bicarbonate orally, in doses of from 1 
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to 2 drams (4 to 8 Gm.) a day, in order 
to prevent the development of acidosis. 

Severe Puerperal Infection 

Treatment — Large doses of sulfanil- 
amide were given by C. A Gordon and 
A. Rosenthal^ ^ to 118 patients with se- 
vere puerperal infections of the genital 
tract, regardless of their etiology. Clin- 
ical response was prompt and satisfactory 
in 45 cases, or 38 per cent. In an addi- 
tional 45 cases, or 38 per cent, results 
were not convincing, yet good enough to 
make these investigators feel that the 
drug may have played an important part 
in recovery. In 23 cases, or 20 per cent, 
no beneficial results were observed. There 
were 5 deaths, a mortality of 4 per cent. 

Administration is definitely associated 
with toxic manifestations, none of which 
need to be a serious hazard Usually 
obvious and rarely severe enough to war- 
rant discontinuance of therapy, toxicity 
is actually low A moderate fall in hemo- 
globin is common and harmless. The 
authors have seen no case of agranulo- 
cytosis. Acute hemolytic anemia cannot 
be foreseen or prevented since it is ap- 
parently due to idiosyncrasy, developing 
quickly within the first few days of treat- 
ment after comparatively small doses of 
the drug Rapid drop in hemoglobin and 
erythrocytes, leukocytosis, marked reti- 
culocytosis, bilirubinemia, and urobili- 
nuria are noted Daily blood counts for 
at least the first 5 days are essential. 
Though It occurs but seldom, and trans- 
fusion IS effective, it is because of the 
ever present danger of serious blood 
changes that indiscriminate administra- 
tion of sulfanilamide is inadvisable. Other 
toxic manifestations are readily observed 
clinically and subside when the drug is 
withdrawn. 

In mild cases of puerperal infection, 
sulfanilamide is not indicated. Certainly 
proper bacteriological investigation should 


precede therapy, but it is not essential. 
Intrapartum infections should be treated 
with sulfanilamide at once. Report on 
Streptococcus hemolyticus may be had in 
24 hours; vaginal swab culture is better 
than intrauterine If hemolytic strepto- 
cocci are found, drug therapy should be 
discontinued only under exceptional cir- 
cumstances, and one should not be too 
quick to stop its administration because 
bacteria have disappeared or a diagnosis 
of drug fever has been made. 

Experience indicates that optimum 
benefit may be expected with spaced 
maintenance doses of 20 to 30 grains of 
sulfanilamide and moderate fluid restric- 
tion, provided a large initial dose has 
been given the patient 

In severe puerperal infections of the 
genital tract whatever their etiology, sul- 
fanilamide may be used and should be, 
provided the patient is in a hospital 
where its administration may be con- 
trolled 

Vaccination for Puerperal Infec- 
tions — A second series of 177 pregnant 
women vaccinated against puerperal in- 
fections IS the subject of the report by 
J B Bernstine and G. W Bland The 
vaccine consists of 5 strains of Strepto- 
coccus heviolyticus, 8 of Streptococcus 
viridans, 2 of Staphylococcus aureus, 2 
of Bacillus coll communis, 4 of Strepto- 
coccus nonhemolyticus, and 10 of Staph- 
ylococcus albus. The respective percen- 
tages of these strains in the vaccine are 
35, 15, 15, 15, 10 and 10 

The patients (228) in both series were 
delivered with no fatalities The puer- 
peral morbidity was 5 4 per cent as com- 
pared to the morbidity of the nonvac- 
cinated women, which was 19 2 per cent. 
Ninety male and 82 female children were 
born to the 177 vaccinated patients 
There were 3 abortions and 2 stillbirths 
In the entire group there were 3 abnor- 
malities- — -hemangioma of the maxilla. 
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supernumerary digits and left clubfoot. 
The vaccine was administered to preg- 
nant women with various complications 
in addition to their pregnant state. These 
complications varied in type and severity, 
and yet not a single case was observed 
that presented an aggravation of the pre- 
existing condition. The patients were not 
hand picked but represent a cross section 
of the average obstetric practice with its 
associated complications. 
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ORTHOPEDICS 

Uy John R, Moore. M D , and Jesse T Niciioi scjn, Al 1) 


BACKACHE 

Spondylolisthesis as an Etiologic 
Factor — Meyerdingi reviewed a senes 
of 583 cases of spondylolisthesis seen 
at the Mayo Clime. Ten per cent of 
the patients had no complaints and the 


recognition was incidental lo examina- 
tion for other conditions Inghty jier 
cent complained of backache Seventeen 
per cent had radiation of pain in sacro- 
iliac, hips or legs Less than 2 per cent 
complained of any deformity, stiffness 
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or paralysis. The diagnosis was gen- 
erally made following inspection and pal- 
pation. A forward and downward dis- 
placement of the lumbar spine on the 
sacrum gave a prominent spinous proc- 
ess of the latter. The erecti spinae 
muscles were prominent. The torso ap- 
peared shortened and the pelvis broad. 



Fig 1 — Typical deformity of spondylolis- 
thesis, showing depression, and forward and 
downwaid displacement of lumbar spine. 
(Me>ertling J A M \ ) 

Frcc[iiently an abdominal crease was 
found. Subjects with extreme spondylo- 
listhesis had a list or waddle when they 
walked. The ribs appeared to telescope 
within the pelvis The roentgenogram 
in the anlero-posterior view showed a 
shortened lumbar spine with superim- 
posed fifth lumbar vertebra on the 
sacrum, cocked-up spinous processes, 
separation of the neural arch and a spina 
bifida The lateral roentgenogram 
showed an anterior luxation of the body 
of the vertebra. On the basis of this 
film the said luxation was graded, 1, 2, 
3 or 4, according to whether the pos- 


terior border of the slipped vertebra 
was on the first or fourth quarter of 
the body below. Seventy per cent of 
the cases were individuals of laborious 
occupations. It was believed that had they 
pursued less strenuous activities in life 
they would not have developed symp- 
toms Fifty per cent of the cases de- 
veloped symptoms between 30 and 40 
years. Trauma was an etiological factor 
in symptoms in but 48 cases. No rela- 
tionship between the degree of luxation 
and trauma could be established. In 82 
per cent the deformity occurred at the 
level of the fifth lumbar vertebra and the 
sacrum In but 10 per cent was the 
deformity graded 3 and 4. A displace- 
ment of the deformity backward instead 
of forward occurred in but 4 per cent 
Treatment — If trauma was the recog- 
nized cause of the spondylolisthesis an 
immediate attempt should be made to 
reduce the deformity. The patient 



Pig 2 — Fnui grades of spund>lc)listhesis 
fMe>eiding J A, M A ) 


was placed recumbent, the legs were ele- 
vated to right angles to the thighs and 
the thighs to right angles to the spine 
Kirschner wire was inserted through the 
lower end of the femur to maintain this 
position by means of overhead traction 
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After 6 weeks a double hip spica was 
applied with the legs in extension. At 
the end of 3 months the patient was 
allowed to be up and walk with a back 
brace. If there was a recurrence of the 
subluxation, the spine was fixed with 
bone graft. 

Eighty-three per cent of the cases were 
treated with supportive corsets. Sub- 



Fig 3 — Rocking-chair type of back sup- 
port made of steel and leather (Meyerding 
JAMA) 


jects who continued to follow laborious 
occupations all were subject to repeated 
strain and required an operation. Surgi- 
cal fixation of the joints was accom- 
plished by using a graft of bone from 
the tifiia, jilacing same m a prepared 
lied of cancellous lioiie overlying the 
sacrum and laminae on either side of the 
sjiinous jirocesses as far as the third 
lumbar \ertehra 


BICEPS BRAGHII 

Acute Traumatic Dislocation of 
the Tendon of the Long Head — .Six 
cases of dislocation of the bicejis tendon 
resulting from injury r\ere rejiorted by 
Abbott and Saunders - In all the cases 
the injury was followed by pain and 
swelling of the anterior aspect of the 
joint and there was complete disability 
of the affected shoulder. The patient 
complained of pain with weakness and 
limitation of motion m forward flexion 
and abduction of the shoulder and pain 


on forced supination of the forearm 
against resistance with the elbow held 
in flexion. The principal findings were 
swelling over the anterior aspect of the 
shoulder, tenderness, more pronounced 
over the bicipital groove, and a definite 
snapping sensation on abduction and 
external rotation of the shoulder In 
all the cases there appeared at operation 
a displacement of the tendon over the 
lesser tuberosity. The best approach is 
obtained by the anterior muscle splitting 
incision by Codman Local anesthesia 
and the sitting position greatly facilitate 
the oj^eration In uncomplicated cases 
of dislocation the result is best ob- 
tained by fixation of the tendon in bi- 
cipital groove When other lesions occur 
.simultaneously an adequate result may 
be obtained b\ replacement of the tendon 
and repair by fascia of the roof to its 
groove 

BONE AND JOINT SYPHILIS 

Jostes and Roche'^ reviewed 111 clin- 
ically active hone and joint lesions re- 
sulting from svphihtic infection. 

In congenital svphihs, osteochondritis 
<nid ejiijihv sitis were the most charac- 
teiistic, hut pc'i'io.stitis, osteitis, osteo- 
chondritis, and osteomyelitis occurred in 
the order jiresented .'synovitis and dac- 
tylitis were less freifuently encountered 

In the acquired .syplnhs, jienostilis, 
osteitis, osteonnehtis and Charcot’s joints 
resulted 

The treatment was constitutional and 
anti-.syphilitic Surgery was rarely of 
value in Charcot’s joints and should not 
be undertaken until the patient is well 
under the influence of anti-syphilitic 
treatment which included the adminis- 
tration of courses of arsphenamine and 
the heavy metals. 








A, B, Osteitis fgummata of s' 
of tibia J), Healed (Jtp 


ig 7 — A, Periostitis (saber shin) L 
humerus Acquired syphilis < 
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Fig S — Charcot joint Ankle Acquired syphilis. (Jostes and Roche J Missouri M A ) 



1ml; ‘J* -Charcot hip, right Old subtrochanteiic transverse fiactuie with extensive cakitic 
osergrowth on left. Acquired syphilis (Jostes and Roche J Missoini M \) 
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J'lg 10 — Chaicot joint lumbar spine Massive destiiiction ot lumbai veitebia with loose bodies 
on either side Aciiuired syphilis (Justes «iiid Roche J Missuitu IVf A) 


BONE REPAIR 
Influence of Vitamin D— Coinj^erc, 
Jlaniilton and Devvar,"^ iisin^ 4-^n)Uixs of 
rats, tried to deterinine the effect of 
vitanim D on bone repair In the first 
^roup, whicii had sufficient vitamin de- 
ficiency to jjroduce active rickets, de- 
layed and nonunion was encountered 
In the second group of rachitic rats 
winch were given sufficient vitamin D, 
the rickets healed and more rapid repair 
and better quality of healing of the frac- 
tures occurred In the third group, grow- 
ing rats kept constantly on vitamin D 
and phosphorous deficiency diet, their 
bones were shorter and more fragile than 


those in the other groups The fourth 
groii]) of iMts, ke])t on a well-balanced 
diet with no vitamin 1) siiiiplement, 
were twice as large as those in the other 
3 groups Their hones W'cre jiroportion- 
ately stronger The healing w^as more 
rapid and the function w'as restored more 
promptly It was concluded that sup- 
plementary (loses of vitamin 1) were only 
indicated m the care of fractures if there 
W'as a demonstrable vitamin I) de- 
ficiency Prolonged use of large doses 
of vitamin D not only delayed healing 
of fractures but produced degenerative 
changes in the bones of the experimental 
animals. 
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BONE TUMORS 
Sarcoma 

Simmons^ reported the results of 47 
subjects with primary malignant tumors 
of long bones, excepting plasma cell 
myeloma, treated at the Massachusetts 
General Hospital from 1920 to 1932. 
His conclusions from this series were as 
follows : 

“1. The prognosis in a senes of consecutive 
cases of osteogenic sarcoma is not as poor as 


Of 7 cases m which amputation was done 
and m which cartilage was the predominating 
tissue, 5 patients are well (70 per cent). 

^7. Of 16 cases in which amputation was 
done and which may be placed in an anaplastic 
group, 1 is well (5 5 per cent). 

“8. Two cases of reticulum cell sarcoma in 
which amputation was done are reported. One 
patient is well 14 years later, and 1 died 12 
years later of a tumor of another bone, the 
character of which was not determined. 

"'9. Of 8 cases of Ewing’s sarcoma, 4 patients 
were treated surgically and 4 by radiation. All 
patients died of the disease ” 



ABC 

Fig n — A, Roentgenogram of femur B, Roentgenogram of tibia C, Roentgenogram of 
humeiits (Parker and Jackson Surg , Gynec & Obst ) 


Is generally believed if the tumors are removed 
by radical surgery 

^‘2 Of 28 cases of osteogenic sarcoma in 
which amputation was done, 11 patients, 39 per 
cent, are living without disease 5 or more years 
after operation 

“3. The prognosis depends more on the 
amount of differentiation of the tells compris-’ 
ing the major portion of the tumor than on 
any 1 other factor 

*‘4 If the tumor is composed in large part 
of adult fibrous tissue or cartilage, the prog- 
nosis IS better than it the cells show marked 
anaplasia. 

“5 In 5 cases in which fibrous tissue pre- 
dominated, patients were treated by amputa- 
tion All are well (100 per cent). 


Primary Reticulum Cell Sarcoma — 

Parker and Jackson^* claimed that prior 
to 1931 primary reticulum cell sarcoma 
was variously classified as Ewing’s sar- 
coma, Hodgkin’s disease, hmphosar- 
coma, or chronic inflammation It dif- 
fered from the generalized reticulum cell 
sarcoma, which was a disease of middle 
and old age, m that it occurred most 
frecjuently in long and flat bones, rather 
than skull and vertebrae The clinical 
onset generally was attributable to 
trauma The chief symptom was pain 
at site of lesion or referred to a neigh- 
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boring joint. This pain was not relieved 
by rest. In but 8 of the 17 cases re- 
ported was any enlargement of the in- 
volved part observed. The general health 
and blood chemistry were not affected. 
The tumor cells were identical with 
reticulum cell sarcoma of lymph nodes 


tied destruction in the medullary cavity. 
In the advanced lesions marked destruc- 
tion with little regeneration was ap- 
parent. 

Treatment — Diagnosis was made by 
biopsy. Immediate amputation and 
radiation were followed by the greatest 



I'lH IJ — KdcnlKtiiiiMUim Ilf luiimius ( I’.ii kt- 1 .mil ).u ksun SuiK.C.Mifi SiOlist) 


lUid other tissut‘.s. Grossly the tumor 
was firm, smooth and glistening pinkish 
gray with areas of necrosis merging into 
cavities. There was frecpiently invasion 
of the surrounding muscle The roent- 
gen appearance w-as not particularly 
pathognomonic. The lesion occurred 
frequently in the metaphysis and ex- 
tended into the diaphysis There was 
greater bone destruction than formation, 
except when complicated by a patho- 
logical fracture. Early there was a mot- 


luiniber ol survivors from t) months to 
14 yeais from onset 

Bone Necrosis, Aseptic 

Infarction of Bones in Caisson Dis- 
ease — hour cMses of Caisson disease with 
extensive changes in the skeleton were 
studied clinically and roentgenologically.” 
Lesions were revealed in the diaphysis 
and epiphysis of certain bones with cor- 
responding joint changes. There was no 
assurance as to whether the necrosis 
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Fig 13 — Case 1 Deforming arthritis of both hips and loose bod>, a 
(Kahlstrom, Burton and Phemister. Surg, Gynec & Obst ) 


Imj, ]4_ca',<.‘ 1 Cential necnitic area in the shaft of the left femur The ealcitied and 
osMhed /one of deinarkation and the calcihed necrotic island in the external condyle, t, are clearh 
shown (Kahlstioni, Burton and Phennstei Surg , Gynec & Obst ) 
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was produced by embolism of the end 
arteries through nitrogen gas or by ob- 
struction of the blood vessels through 
liberation of the nitrogen from other tis- 
sues This latter theory was based on the 
fact that the long bones were rich in fatty 



Imk 15 — ('ast 1 Loosu bodies in sbouldti 
joint *ind \\a]](.(]-ob neciotu aitM in iipiiei 
halt ot luimtius (Kahlstroin, Huitoii and 
Jdieniistei , (ivnec and ()bs{ ) 

marrow and tliat fat alisorbed rdatively 
large amounts of nitrogen , the chtuige 
m ])ie.ssiire liberated the gas, causing di- 
rect ])ressure on the vessels and otlier 
tissues within the Iiones This was 
further substantiated since the long bones 
were the only ones involved Contra- 
dictory, how'ever, was the involvement 
of the diaphysis without the involvement 
of the epiphysis and the involvement of 
the epiphysis, especially of the head of 
the femur, without the diaphysis Ex- 
perimentally the changes could not be 


produced through air embolism of the 
lower limbs of dogs. 


BURSITIS 

Subcutaneous Dorsal Digital Bur- 
sitis — Directly beneath the skin overlying 
the digital articulations were found fairly 
constantly small bursa ^ Following a cut, 
scratch or an abrasion of the dorsum of 
one of the finger joints a swelling, red- 
ness and tenderness of the joint occurred 
some days after healing had taken place. 
The tenderness was characteristic as it 
was only on the dorsum of the joint and 
pain was present only on flexion of the 



If) — \tutc (lotsal subtutaiieous 

bursitis o\ei (list<il joint of littli finj^er The 
bursa was uniooted with a slaup scalpel S 
(lavs befoie i)hotot,n <ipli The exposed bursa 
<ippetiis as the central depiesscd ,iiea , its wTiIls 
no lon^*-et sh<np <ind steep and hedluiif( under 
w'a> (How aid Suigery ) 

finger The wound might reopen or the 
bursa rujiture and dram lie.side the 
healed scar. This gave relief of symp- 
toms until healing again took place. If 
the condition was recognized early the 
wound edges were kept apart and heal- 
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ing permitted by secondary intention. In 
the chronic cases it was necessary to take 
a scalpel and remove the roof of the bursa, 
just leaving the floor and shallow walls 
exposed Cases recognized early averaged 
13 4 days of treatment. Those in which 
a 74-day average interval had elapsed 
before the bursitis was recognized, re- 
sulted in an average care of 92 days. 


COMPOUND FRACTURES 

Local Implantation of Sulfanila- 
mide — Thirty-mne compound fractures 
and 2 cases of compound dislocations were 
treated as follows by Jensen, et al ^ 

1 Thorough debridement. 

2 Implantation of 5 to 15 Gm crystal- 
line sulfanilamide. 

3 Primary closure of the skin 
avoiding tension. 

4 Complete reduction of fracture. 

5. Complete fixation. 

6 .Systemic care — medication, seda- 
tion, transfusion, etc 

Results — In the 39 compound frac- 
tures and 2 compound dislocations 
treated in the above manner primary 
healing of the wound occurred in every 
instance 

Experimental Work — Guinea pigs 
were used as the experimental animal, 
com])ound fractures of the ribs were pro- 
duced by surgical ])rocedure, Staphylo- 
coccus aiD'CHs hcniolyticus was intro- 
duced into the wound In 10 animals m 
which 71 j grams (0 3 ( im ) of crystal- 
line sulbinihunide uere placed in the 
wound before closure, 7 healed in a 
perfectly normal m.umer In 7 control 
animals, 5 developed severe wound in- 
fection with osteomyelitis of the nb, 2 
healed without suppuration 

In 94 111 wdiich sulfanilamide was not 
applied locally or systemically, 75 per 
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cent infection occurred. There were 7 
cases of gas gangrene. 

Introduction of sulfanilamide locally 
as a means of sterilization of compound 
wounds would seem to be a rational pro- 
cedure. 


CONGENITAL DEFORMITIES 

Preliminary observations of the em- 
bryology of the hip joint were presented 
by D A De Santo and P. C. Colonna.^^ 
This was done by means of horizontal 
serial sections through the embryo or 
fetus, the embryos being 6, 10, 14, 20, 
25, and 30 weeks old. 

Fig. 17 shows a sagittal section of a 
6-week embryo. The cartilages of the 
ilium and femur are formless structures, 
and only a suggestion of the joint space 
exists 

“In the 10-week embryo the iliac car- 
tilage is well formed, as is the acetabular 
cavity The cotyloid ligament and the 
ligamentum teres are present but no defi- 
nite capsule is developed, and there is no 
vascularization of the cartilaginous struc- 
tures ” 

Fig 19 shows a 14- week fetus “The 
shape of the femoral head and tliat of 
the acetabulum more closely resemble the 
shape of these structures in the infant. 
The cartilages show beginning vasculari- 
zation although the capsule still remains 
unidentified ” 

“In the 20-week fetus the acetabulum 
begins to ossify, and ossification pro- 
ceeds rapidlv tliroughout the remainder 
of intrauterine life Tlie capsule is pres- 
ent and IS vascular The blood supply of 
the femoral head and neck of the tro- 
chanter may m part be traced to blood 
vessels entering by way of the capsule 
The trochanter receives an additional 
blood supply from the lateral muscles. 
The ligamentum teres can be noted, and 
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Fi^ 17 — Saj^ittal section of a 6-ueek embryo, showinpf the pinnitixe hip joint The 
acetabulum is to the right (De Santo and Colonnri Arch Suig ) 


Pig 18 — A, Hoiizontal section through a 10-week embryo at the level of the sacroiliac Joint 
The ihac cartilage is undeigcnng ossification The dorsal laniinas are not fused. Same embryo 
The section shows the acetabulum on the left side at the level of the pubic symphysis anteriorly 
Notice the well-foinied cotyloid ligaments and the absence of an> blood suppl> to the cartilages 
C, Same eiiibr>o The head ot the tenun is flattened and club shaped The ligamentum teres is 
asasculai Notice the absence ot a loint capsule V, Same enibi\o The general features are the 
same The bhaal sup])ly of the liead is imne marked fiom the capsiilai side The cotyloid ligaments 
aie inesent ( De Santo and Colonmi A.rth Surg ) 
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Fig 19 — A, Sagittal section through the hip joint ot a ]4-\veek fetus, showing the acetabulum 
and the ilium Notice the blood supply of the intertrochantei ic region B, Same fetus in horizontal 
section, showing the acetabulum and a portion of the pubic ramus Theie is beginning vasculariza- 
tion of the acetabulum at the site ot attachment of the liganientum teres C , Same fetus, showing 
the head of the femur in the acetabulum The ligamentum teres is readily seen It has a slight blood 
supply, which is not apparent in this magnification The joint capsule is still not formed D, Same 
fetus Note the separate iliac and pubic components of the acetabulum (De Santo and Colonna : 
Arch Surg ) 


ORTHOPEDICS 


959 



I^ig 20 — A, 20-week fetus, showing the head, neck and trochanter of the femur and the 
acetabulum Notice the profuse blood supply of all the cartilages The ligamentum teres is seen 
and also contains a piofuse blood supply The capsule may be seen for the first time, inserting into 
the notch between the neck an<l the trochanter There is a vascular membrane covering the surface 
of the upper end of the neck, this represents the primitive synoMum, not readily seen in the low 
magnification B, Same fetus, showing the same complete acetabulum C, Same fetus Notice that 
the hip joint is at the level of the pubic symphysis D, Same fetus, showing the center of ossification 
in the acetabulum (De Santo and Colonna . Arch. Surg.) 
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the synovium appears m the acetabulum 
and around the neck of the femur. It 
becomes increasingly vascular in the 
older fetuses.” 

Fig. 21 shows a fetus of 30 weeks. 
Little difference is seen in this fetus and 
that of the 20-week one. 


or all of an extremity. There was no 
pitting edema. It was divided into 2 
types, the simple and familial (Milroy’s 
disease) which were indistinguishable 
clinically. Roentgen study offered con- 
siderable aid in differentiating this con- 
dition from other clinical conditions. The 



Fig 21 — Fetus of .^0 v\eeks There .-iie no sinking changes from the appearance described for 
I he 20-week fetus, but the stiiKtures are l.irgei The centei ot ossification in the .icetabuhiin is 
somewhat huger 'some of the liead is missing ( De S.uito ,ind Colunna • Arth .Stiig ) 


CONGENITAL 
ENLARGEMENT OF THE 
EXTREMITIES 

C ooperstock'i stated there are chiefly 
3 types of congenital enlargement, 
1> mphedema, hemangiectatic hypertro- 
jiliy and Recklinghausen’s neurofibroma- 
tosis These conditions were not to be 
confused with congenital hemihypertro- 
pli> in which overgrowth involved 1 en- 
tire side of the body or the congenital 
livpertrophy of parts of an extremity, 
such as fingers or toes (macrodactylia). 

Congenital lymphedema (lymphangiec- 
tasis) was present at birth, restricted to 
the skin and subcutaneous tissues or part 


x-ray lilnis sluiwed hyiiertrophy of the 
tissues peripheral to the muscle in ordi- 
nary edema all the tissues of the extrem- 
ity were involved in the thickening In 
chrome inflammatory processes the .skin 
and muscular aponeurosis appeared 
thickened and there was an extensive 
network of fibrous trabeculation in the 
subcutaneous tissues between them. The 
trabeciilations of the subcutaneous tissue 
had been observed m 2 instances of un- 
complicated Milroy’s disease. 

Congenital hemangiectatic hypertro- 
phy of extremities was due to an increase 
of vascularity, either dilatation of veins 
or both arteries and veins, or the capil- 
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J'lg- 22 — A, \ ear-old patient with nonfamihal congenital bmphedema (lymphangiectasife) 
B, Roentgenogiam show'ing lymphedema of the subcutaneous tissues of the left leg (Cooperstock 
Am J Dis Child.) 


I’lg 23 — A illustrates nuuked ovei growth of the left leg associated with congenital arterio 
\enous hstiila , B, cai diac enlargement, and C, marked mciease in the si^e of left femur and hyper- 
trophv ot the sott tissue struetuies ( C'oopei stock Am J Dis Child.) 
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lary bed which occurred with extensive 
vascular nevi. Congenital vascular 
anomalies with arterial anastomoses fre- 
quently were contributing cause. 

Recklinghausen’s neurofibromatosis 
mostly involved the regions of the head, 
trunk and extremities resulting from de- 
velopment of large molluscum fibrosum 
(involvement limited to the skin) or to 
plexiform neurofibroma (lesion confined 


embryonic form of cartilage which was 
disc-shaped In some instances the form 
of the disc had not been completely pre- 
served but was substituted by a mem- 
branous connection filling the defect 
There was generally no associated 
trauma. It was the external cartilage 
Sudden attacks of pain occurred when 
the knee was flexed or extended due to 
the catch of the cartilage. This was fol- 



I'lg 24 — A, \ 3-> ear-old patient Recklinghausen’s neuiofibiomatosis has piodtiLed inaiked 
enlargement of the left arm Neurofil)! ()in*itoiis swelling on the lett side <.)£ the neck and distoition 
of the anterior wall ot the chest are seen B shows th<it the long bones of the left aim aie longer 
but more slender than those ot the opposite side, tliere is overgrowth of the soft tissue stiiutuies 
of the iett arm and Iiand C re\e,ils a iiiediiistmal ni.iss, ])robabiy neuiodbroniatous (Cooperslock 
Surg , Gynec & Obst ; 


to the distribution of nerve or nerve 
jilexus) There uas generally pigmenta- 
tion of overlving skin \ssociated dis- 
turbances of bone growth consisted pri- 
marily of increased length and thickness 
of long hones wnth irregularity m shaft 
outline These occasionally were large 
tumors projecting from the cortical struc- 
tures imhedded m cystlike cavities. Path- 
ologically they consisted of iieurofibro- 
mous tissue Shortening of the extremity 
occasionally resulted when a neurofi- 
bronious growth involved an epiphysis. 


DISCOID CARTILAGE- 
TRIGGER KNEE 

Ober^- described the discoid cartilage 
in the knee as due to a persistence of 


lowed by a limp and some swelling. As 
growth continued the cartilages became 
thickened in the peripheral portion so 
that they projected from between the 
condyles of the femur and tibia. The 
thickened portion became caught between 
the articular surfaces. In these areas 
cystic degeneration was common. Ex- 
amination might show atrophy of the 
calf and thigh muscles and some increase 
in joint fluid. The joint was occasionally 
locked in flexion but rarely m extension. 
On palpation of the extended joint, a 
small tumorlike mass was felt over the 
lateral aspect which disappeared on flex- 
ion and reappeared on extension with 
a definite snap or jerking sensation. The 
treatment was the removal of the car- 
tilage. 
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ELBOW 

Madelung’s Deformity and 
Associated Deformity 

Thompson and Kalayjian^® described 
Madelung’s deformity of the wrist as a 
curvature in the distal half of the radius 
in the antero-median direction with a 
prominence of the distal end of the ulna 
dorsally and a palmar luxation of the 
wrist with ulnar deviation of the hand. 


The roentgen film revealed distraction 
atrophy on the radial head. Its typical 
onset was in early adolescence. It was 
due to a premature closure of the distal 
radial epiphysis and not to the usually 
ascribed causes as fracture or traumatic 
separation of the epiphysis, congenital 
dislocation, infection of the radial epi- 
physis, arthritis, rickets and osteochon- 
dritis. The symptoms were pain and 
limitation of motion of the wrist. 



JS— (\ise 1 Deformity in right wrist as compared to the left at age of 13 years and 3 
months (Thompson and Kalayjian Surg., Gynec & Obst ) 



p'ljr 2()—i ase ] Right wrist showing involvement of radius, separation anti dtusal displace- 
ment ul ulna, and wedging of caipals, at 12 \eais and 10 months (Thompson and Kalavjian 
Surg , (jynec. & Obst ) 


964 


SURGERY 


The treatment advocated was resec- 
tion of a portion of the diaphysis of 
the ulna to relieve pain and, after 
growth was complete, corrective oste- 
otomies at points of greatest curvature 
in both bones to reduce the deformity. 


State I, the early slipping stage, required 
discontinuance of weight bearing, by 
means of crutches, elevated shoe on good 
leg and caliper brace of affected side. 
State II, a gradual slipping in which 
the epiphysis was still unseparated or 



Pig 27 — Case 2 a, Left Retuuclied roentgenogiam tu illustiate changes at elbow, i c , atruph> 
and distiaction ot head of radius, and hvpeitioph> ot capitellum b, Diagrammatic lepresentation 
ot Fig 27, a (Thnmpbon and Ktdayjian Siug , Cj>nec and Ohst ) 


FEMUR 

Femoral Epiphysis 
Slipped Femoral Epiphysis 

IjihorniU*} and FairchilcP stressed 
trauma as the etiolo.liKal factor m ])i<)- 
duction of slipjied femoral epijdiNsis 1die 
endocrine disluibance ( h'rohlicli s\n- 
drome) winch was observed in a))pro\i- 
matel) 50 per cent of them* cases was a 
factor only in that the increased weij^ht 
of these individuals produced ^s>reater 
strain on the ejiijibysis 

Jl WMs believed that slipping ejnphysis 
occurred at adolescence due to <in in- 
crease 111 the inclination of the epii)hyse<il 
line and nijiid growth at that age. 

Early and accurate diagnosis and care- 
ful observation Avere most important 
The treatment depended upon the de- 
gree and duration of the separation. 


ill winch the head of the femur la) loose, 
in the hitter case gentle maiipiulation 
could he tried for reduction, otherwise, 
botli weie reduced b\ open operation to 
give a mnnnuiin amount of trauma to 
the bead, and epiplnsis Stage HI, a 
complete slip of long standing, was 
treated by open reduction ,md replace- 
ment of the head of the femur if the 
epiphysis was loose or an osteotomy 
through the neck to coricct the external 
rotation and shortening of the leg if the 
epiphyseal hue was closed In adult life 
an acetabuloplasty or, if a iianiful hip, 
some form of arthrodesis <ire the best 
procedures 

Internal Fixation of Trochanteric 
Fractures 

It was pointed out by J. Albert 
that the mortality of 214 trochanteric 
fractures of the femur was 38 per cent. 
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The mortality of 166 intercapsular frac- 
tures in the same hospital was 25 9 per 
cent- They were not only more frequent, 
but the subjects were older. Through 
the use of the Smith-Petersen nail, the 
ability to get the intercapsular fractures 
up and about more quickly had definitely 
been in favor of their lowered mortality 
A senes of 15 trochanteric fractures 
was fixed with a Smith-Petersen nail 
Each of the patients was over 80 years 
and but 2 died 6 months after the fixa- 
tion of an intercurrent infection. The 
success of this procedure depended defi- 
nitely on certain principles. First, ade- 
quate reduction Second, that the cortex 
of the shcift be drilled through before 
the Smith-Petersen nail was inserted or 
else there would be a splintering of the 
cortex which would make fixation im- 
possible Third, that the telescoping of 
the neck into the shaft be taken into 
account so that a nail of too great length 
would not be used, thus engaging in the 
acetabulum Fourth, the head of the 
nail could not be druen into the cortex 
of the shaft without s])hntering it and 
losing fixation Fifth, the nail must en- 
gage well into the cancellous bone of the 
head and not just enter into the neck 
The ])erio(l of bed rest deiiended largely 
upon the position of the fracture, the re- 
duction and tlu' relatue fixation secured 
by llie nail C are was taken to maintain 
the hip in ahchution at <ill times and if 
the iKitient turned on the good side, 
inllows were jikiced under the fractured 
hip to liold It m abduction Tn 2 to 4 
weeks the ])atient was allowed to sit on 
the edge of the bed and dangle the legs 
or even helped into a cliair, hut the leg 
w^as lifted at all tunes No weight bear- 
ing was permitted and even w^alkmg on 
crutches without weight hearing was dis- 
couraged until union w'as firm The 
x-rays were taken at 2-week intervals 


If there was any question of a slip, then 
traction of 10 to 15 lb. was applied to 
the extremity until the deformity was 
corrected and the fracture fairly well 
healed (The editors wish to stress the 
number of pitfalls there are in this method 
of treatment.) 

Intracapsular Femoral Neck 
Nonunion 

The methods reviewed by W R 
Hamsa^ ^ are as follows : 

1 The Albee bone graft 

2. Smith-Petersen nailing. 

3 Whitman reconstruction. 

4. Albee reconstruction 

5 Colonna reconstruction. 

6 Magnuson reconstruction. 

7 Brackett reconstruction 

8 Lorenz osteotomy 

9 Schanz osteotomy. 

The treatment is decided upon accord- 
ing to the patient’s general condition 
m a manner as follow s : 

A If the patient’s general condition is good 

1 Living head — the author recommends open 
reduction and fixation with the Albee bone 
graft 

2 Head necrotic and neck present — the 
author recommends the reconstruction by the 
Albee or Whitman method 

3 Neck IS absent — the ainhor recommends 
the reconstruction liy the Colonna method 

4 Osteoartliritis is present — the author rec- 
ommends the arthrodesis of the hip as the 
method of chtnee 

If the patient’s gener<il eoiuhtioii is ian 

1 Head li\ing — the author recommends the 
reconstruction by Brackett or Magnuson 

2 Head necrotic — the Lorenz or Schanz 
osteotome should be employed 

C If the patient’s general condition is poor 

1 Head living or dead — the treatment is 
oste{)t(uny by Lorenz or Schanz or simply 
some form of mcclianical support 

A total of 41 cases wms treated and 
the results are as follows , 
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Type of Operation Results 

Albee bane graft, 5 60% successful 
cases 

Smith^Petersen nail, 2 All failures 
cases 

Whitman reconstruc- Good in S, fair in 4, 
tion, 18 cases poor in 9 

Brackett reconstruc- Good in 1, failure in 2 
tion, 3 cases 

Lorenz osteotomy, 9 Good m 2, fair in 2, 
cases poor in 5 

Schanz osteotomy, 3 Good in 1, fair in 2 
cases 

Arthrodesis of the hip, Good result 
1 case 

This article merits review because of 
the very excellent presentation of the 
many methods employed in nonunion of 
mtracapsular fractures The illustrations 
are very clear The author’s series is 
sufficient to justify his conclusions His 
experiences are similar to those in the 
majorit} of large ortliopedic clinics 



Fig iS — 'Mbee bone graft (Hains*i 
Surg., Gynec & Obst } 



Fig. 29 — Smith*Petersen nailing. (Hamsa 
Surg , Gynec & Obst ) 



Fig 30 — Whitman reconstruction (Hamsa. 
Surg , Gynec & Obst ) 



I’lg 31 — Mbee reconstt nctiun (Tlanisa 
Surg , G> nec & Obst ) 



Fig - C'oF )iina i eci )nsti uctiDii (Hamsa 
Sing , G\neo & Obst ) 



Fig 33 — Magniison reconstruction (Hamsa 
Surg , Gynec & Obst ) 
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Fig 34 — Blackett reconstruction. (Hamsa 
Surg , Gynec & Obst ) 


Pig 3^?— Loreiivc obteotoinv (Ilaniba 
Sing , Gynec &: Obst ) 




Ing U) — Sill, 111 / osteotomy (H.imsa 
Siirg , Ciynec & Obst ) 


Fig 37 — “ \i throdesis of hip joint (Haniba 
Slug , G>nec & Obst ) 


Obstetrical Fractures 

Treatment — Arnold Pavliki'^ reports 
on the work of Dr. Frejka. Dr. Frejka 
has discarded the treatment of obstetrical 
fractures of the femur by any method 
employing extension. Replacement of 
the fragments is best obtained by abduc- 
tion of the limbs in a plaster-of-Paris 
bandage. The position is similar to that 
used in congenital dislocation of the hip. 
This position maintains axial alignment 
though it is usually accompanied by over- 
riding. The shortening is compensated for 
during the healing process by overgrowth. 

Figs 38-A and 38-B illustrate reduc- 
tion and end result some 2 years after- 
wards 

Comment — Four cases are illustrated 
in the article No mention is made of 
the total number of cases treated by the 
metliod It is difficult to draw conclu- 
sions referable to the general usefulness 
of such a procedure m view of the lack 
of sufficient data 

Pauwels’ Reclination 

A Physiological Reconstruction for 
Nonunited Fractures of the Neck — 

KarfioP'^ reports 7 cases of nonunited 
intracapsular fractures of the neck of the 
femur treated by Pauwels’ reclination 
metliod. The method described by 
Pauwels in 1929 was based primarily 
on the fact that shearing and traction 
forces decidedly hindered the healing 
processes of the fractures of the neck of 
the femur, thus leading to nonunion. By 
means of the Schanz high subtrochanteric 
osteotomy Pauwels was able to change 
the mechanical forces by decreasing to 
less than 30° the angle of the fracture 
line In 7 cases, reported by Karfiol, 
treated according to the above method, 
the results were as follows : 

1. Ph} .siological stimulation of callous 
formation occurred 
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2. Prevention of further displacement 
through the upward gliding of the 
shaft 

3. Stability of the affected leg with 
safe bearing of weight 

4. Reconditioning of the pelvitrochan- 
teric muscles 


5 Downward displacement of the 
greater trochanter. 

6. Increased abduction of the injured 
leg, etc. 

According to the author there is little 
pain after the operation. The period of 
hospitalization is from 10 to 11 weeks 



— I, ( asc 2 f )l)stelt ic al fiactuie ot tlu kit Itinin iii ati infant 17 (la\s old Idieic is 
(lisplactnient ot tht ti.i^nnonls in e\tiv iliiettion, witli t onsidoi .ilile slioittnin;^ ol tlu toniui and <in 
nrt^ndailv dtnclojjod bont callus (I’avlik J lk»nc & Joint Sm^ ) 
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— H, C’.isr J Kocntgenoi^icim at the age of 27 inonths, showing complete consolidation 
of the fiactiiie with slight obliqtiity of the neck of the left femur The neck has united with the 
shaft at an angle of 160 degi ees The length of the right femur is 19 0 cm and that of the left femur 
is 18 7 cm , making the leit femur 0 ? cm shorter than the right In \ie\v ot the considerable 
displacement ot the oiiginal tiactuie and the marked shortening of the limb, lengthening of the 
fractured femui by oveigiowth has taken place (Pavlik J Bone & Joint Surg ) 
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Fig 39 — A, Left The proximal screw should be inserted at a right angle to the femur, and 
the distal scievv at an angle of 90 degrees, minus the angle aiound which the fracture line is to he 
rotated. Bj After the osteotomy the 2 screws are parallel (Karfiol Surg , Gynec & Obst ) 


Fig 40 — Case 2. A, Roentgenogram showing the patient's condition before operation, years 
after injury B, Roentgenogram taken 5^4 weeks after operation C, Roentgenogram taken 15 
months after operation. (Karfiol • Surg , Gynec & Obst.) 
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HERNIATED NUCLEUS 
PULPOSUS 

Neurologic Aspects — The term her- 
niated nucleus pulposus is used by R. 
Glen Spurling and F. Keith Bradford, 
as it IS believed that the disease of the 


cleus pulposus were not unlikely to ap- 
pear in neoplasm along the course of the 
sciatic nerve, rectal or pelvic disease and 
disease of the spine and innominate bone. 
On the bases of 85 cases of low intra- 
spinal lesion, diagnosed and treated sur- 





rij. 41^ -\p|.n>M.n.Ue deiniatome of tlie filth lumbai root A, Ventral view; B, dorbal view, 
( l.itti.il (SpuiImK and Bradford JAM. A.) 

1 ,',^, 4J— ApprOMinate dermatome of the fiist sacral root A, Ventral view, B. lateral view , 
r dois.dview, D, mesial view (Spurling and Bradford JAMA) 

Piy 43 __ Vpi.roMimite dermatome of the second sacial root A, Ventral view , B, lateral view , 
C \ (1(11 sal view , D, mesial view. (Spurling and Bradford- JAMA) 


(lists IS rarely responsible for nerve root 
tdinprossion, except when the annulus 
lihrosus has ruptured and allowed the 
herniation of the nucleus to extrude 
through the defect. 

Emphasis was placed on the fact that 
the hi.story and neurological signs of nu- 


gically, the ii.se of iodized oil in the spine 
was believed unnecessary as there was a 
characteristic clinical picture from a her- 
niated nucleus pulposus at the fourth 
lumbar and lumbosacral discs. 

Of special importance was the per- 
sistent sciatic pain exaggerated by cough- 
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ing, sneezing or straining Generally 
there was incapacitating low back pain 
preceding the onset of the sciatica by 
weeks, months or years. The onset of 
this back pain was usually associated 
with lifting or sudden torsion of the 
trunk in a bent forward position. This 
pain usually became more severe after 
several hours or days and was intensified 
by bending or lifting. Paresthesias were 
of more diagnostic value than the dis- 
tribution of pain. Tingling, prickling, 
cold or numb sensations in the lateral 
aspect of the lower leg or foot were char- 
acteristic. Muscular weakness was not 
usually noticed as it w^as confused with 
the disability from pam, unless a palsy, 
such as foot drop, was present 

A stiff lumbar spine w^as a prominent 
clinical finding More important w^as the 
sciatic pam with the jiositive r.asegue 
sign, h\pesthcsia of the foot, lateral as- 
pect of the leg and diminution or absence 
of the achillis reflex fJighly indicatiie 
of the lesion, but less fre(|uenll\ found, 
wais the ])rodiKtion of pam m the dis- 
,nl)iition of tlie sciatic nerve witli i)res- 
sure lateral!)' on tlie spinous piocesses 
of the fourth and fifth lumbar xertelirae 
V ])()siti\e Xciftz'ij/cr M(/ji (sustained 
piessnre owr both mteinal jugular 


sciatic pam in a fair percentage of the 
subjects with pain present on coughing 
or sneezing Occasionally weakness or 
paralysis of the peroneals, extensor hal- 
lucis, anterior tibial or extensor digitorum 
communis muscles was found. In some 
subjects fibrillation of the muscles of 
the leg was observed The sensory 
changes were the most important find- 
ing m establishing the diagnosis Test- 
ing wdth cotton w’ool or hot and cold 
lest tubes revealed a definite area of 
hypesthesia more often than skin prick. 
Subjects wUh herniation of the nucleus 
pulposus at the fourth lumbar usually 
manifest hypesthesia of the anterolateral 
aspect of the leg wnlh inclusion of the 
great toe Subjects with herniation at 
the lumbo-sacnil m*inifest hypesthesia of 
the posterolateral aspect of the leg with 
inclusion of the lateral aspect of the foot 
This latter grouj) genenilly show’ed loss 
of the achillis reflex Sensor) changes 
<it times were found to extend to the 
posterior as])ecl of tlie thigh <m(l the 
s<i(l(lle region on 1 side 


HIP 

A New Method of Arthroplasty 

Snntli Petersen-" describes a method 
)f arthroplastv' l),ise(l on an entire!) new 



Fig 


44 — Preoperative roentgenogram of a case of bilateral ankylosis of the hip. Left, bon; 
ankylosis , right, fibrous ankylosis. (Smith-Petersen • J. Bone & Joint Surg ) 
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principle, in that of interposition of a 
mold by which nature can do its repair 
work. This mold is removed at a second 
operation thus leaving congruous joint 
surfaces which are capable of function 


describes the vitallium mould which he 
employs at the present time. Numerous 
figures illustrate the various steps of the 
procedure including the preoperative 
x-rays showing the ankylosed hip, post- 



Fig 45 — Same case as sho^^n m Fig 44, 1 year after glass-mould arthroplasty of the left hip 
( Sinith-Petersen J Bone & Joint Surg ) 



4C ^ — Section fiom acetabulum (Smith-Petersen T B(jne & Joint Sing ) 


becMUse their covering <i])pr(ixini<ites nor- 
mal cartilage 

The author describes his development 
of the mould, discusses the various mate' 
rials used in this w^ork and he finally 


operative x-rays showing the inserted 
mould covering the head and fitting into 
the newly constructed acetabulum, micro- 
scopic sections showing cartilage forma- 
tion, etCn 


974 


SURGERY 


This work promises to be one of the 
greatest contributions to arthroplasty. 
The author insists it is entirely too early 
to quote since the 29 cases on whom the 
vitallium mould has been used have all 
been operated on since June, 1938. 


aged in which open operation is contra- 
indicated. Twelve cases were reported in 
which extra large Smith-Petersen nails 
were inserted by x-ray guidance. Relief 
of pain was obtained in nearly all of the 
cases. 



Fig 47— Section from capsule (Simth-Petersen . J Bone & Joint Surg ) 



Ing 48 — Section from femoial head (Snntli-Petersen J Bone & Suig) 


Fixation of Osteoarthritic Hips by 
Nailing 

Bunns^i describes a simple procedure 
of fixation of osteoarthritic hips in the 


HUMERUS 

Supracondylar Fracture — Siris-- 
analyzed 330 cases of supracondylar 
fractures of the humerus treated on the 
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Surgical Service at the Bellevue Hospital 
over a period of 18 years , 292 of these 
cases were followed for study. Forty- 
nine per cent occurred between the ages 
of S and 7 years. In 22 per cent there 
was no displacement of the fragments. 
In 74 per cent there was posterior dis- 
placement of the distal fragment. In 4 
per cent there was anterior displacement 
of the distal fragment. There were no 
cases with a separation through the epi- 
physeal plate. In 6 per cent, however, 
the line of fracture extended into the 
epiphyseal cartilage. 

The treatment was based on 4 objec- 
tives First, prevention of Volkmann’s 
paralysis. Second, a satisfactory reduc- 
tion. Third, the prevention of a varus 
or valgus deformity Fourth, the restora- 
tion of function. A general anesthesia 
was regarded important in order that the 
subiects be completely relaxed before 
manipulation was attempted. Local anes- 
thesia was only warranted when general 
anesthesia was contraindicated. The 
iliioroscope was only used to check posi- 
tion following manipulation and not for 
visiializ.ition during the manipulation. 
Two c.ises h.ul received x-ray burns from 
]>rolonge(l fluoroscojnc reduction In cor- 
recting the ])ostenor displacement of the 
ilistal fniginent it was essential that the 
lateral deformity be t.iken into account 
If there ^\as any impaction in lateral 
displacement this was broken up by 
rocking the fnigments Gentle pressure 
hetween thumb and index finger on the 
condyle aligned the fragment on the long 
axis of the humerus The elbow was 
then hypcrextended and downward pres- 
sure was exerted on the lower fragment 
as advocated by Lusk Then the elbow 
was flexed, after the method of Jones, 
and the forearm pronated, as empha- 
sized by Boehler. After an x-ray check 
on position of fragments immobilization 
was accomplished by an anterior and 


posterior moulded splint. A crescentic 
opening was always cut out at the distal 
end of the lower splint so that the radial 
pulse could be determined. Any failure 
of the patient actively to flex and extend 
the fingers was regarded as the first 
intimation of a neurovascular disturb- 
ance which might lead to a Volkmann’s 
ischemic paralysis. Such a circulatory 
disturbance was not encountered in this 
series, except when reduction had not 
been obtained or maintained. There 
were 8 cases m which suspension by 
means of a Thomas splint with skeletal 
traction was used to avert this complica- 
tion. Caution against the prolonged use 
of suspension was necessary to prevent 
nonunion or excessive callous formation. 

The splinted arm was suspended in a 
sling from the patient’s neck. At the end 
of 2 weeks the splints were removed and 
the forearm was placed in a sling with 
the elbow at a right angle. Passive mo- 
tion and physiotherapy were not used. 
Active motion by the patient through a 
limited range was considered the best 
way to restore function. Occupational 
therapy was recommended for this. The 
author expressed a preference for an 
adhesive dressing, over plaster splint, to 
hold the arm in flexion with the forearm 
pronated as this permitted a limited 
range of active motion during the early 
splinting period This dressing was not 
recommended for general use because of 
the particular care necessary m its appli- 
cation to avoid possible constriction 

An open operation was done m but 
1 case which was complicated by a loose 
articular fragment. The roentgenogram 
could not be relied on as an indicator for 
surgery, as the reparative powers of the 
child under proper supervision were to 
be considered The trauma of surgery 
in children was always follow ed by an 
excessive amount of callus which re- 
sulted m impairment of function. 
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In the anterior displacement of the 
distal fragment there were no circulatory 
disturbances. Only one was compound. 
In 5 the forward displacement could not 
be reduced. The end results of the latter 
were comparable to those in which re- 
duction was obtained. The author does 
not believe, however, that a principle of 
allowing the distal fragments to remain 
displaced has any foundation from this 
observation. 


Cases which healed in a varus or 
valgus deformity or developed such a 
deformity as a result of damage to the 
epiphyseal plate were treated by cunei- 
form osteotomy some months or years 
after fracture. Myositis ossificans trau- 
matica was not encountered in this group 
of cases which had no physiotherapy. 
The author stressed his view that mas- 
sage and passive motion were attrib- 
utable factors to this complication 



Fig 49 — ^Mndeiattb cuUamed Kienbotk’s disease (Ca\e j ]b)ne .ind Joint Sing ) 


Jn the comjiound fractures it \\<is 
stressed that the must iiniiorFinl first aid 
teaching was ag<iinsl any traction which 
mi^ht disturb the proiectint^ fr<ii>mcnts 
Hut 1 case was comiiound on the pos- 
terior surface of the elbow and this was 
due to avulsion of the skin ]n all a 
dcdmidement of the waaind w'as done 
Primary suture or Carrel-Dakin tech- 
nic were used depending upon the ex- 
tent, type, and duration of the wound 
The final results in the 12 cases of com- 
pound fractures were complete function 
in 10, fair in 1 and ankylosis of the 
elbow in 1. 


KIENBOGK’S DISEASE OF THE 
LUNATE 

C<i\e-*' st<itcs tliat tins (hse<ise occurs 
char<ictcristic<ill\ m } oung adult males 
who are eng<iged in laborious occU])<iti()n 
The onset is insidious <ind frecjuenlly no 
history of miui*}^ can be recalled by the 
subject Pam is usually slow in onset 
witli a definite increase resulting m mod- 
erate stiffness and thickening of the 
wrist jomt Symptoms are made worse 
by use and improved with rest <ind sup- 
port Sudden or forced motions bring 
on severe pain The wrist appears 
swollen and thickened in the antero- 
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posterior diameter. This is most marked 
over the central portion of the dorsum 
of the wrist. There is acute local ten- 
derness sharply localized in this area. 
Limitation of motion is present but 
varies in different individuals. Generally, 
dorsi flexion or palmer flexion and ulnar 
deviation are limited Shortening of the 
third metacarpal could at times be noted 
when the hand was clinched and tapping 
over the head of this bone produced pam 
in the region of the lunate. The diag- 
nosis depends upon the x-rays It differs 
from tuberculosis in view of the fact that 
other carpal bones are not affected or 
changed m appearance 

The treatment varied according to the 
length of time which symptoms had 
existed and the appearance by x-rays 
A support of plaster or leather wrist- 
let was recommended m cases which 
showed no clninge by x-rays or who had 
symptoms for Init a few weeks When 
the lunate was permanently deformed 
< 111(1 <ippearcd <'is an irregular sequestrum 
or had (lismtegraled, it was excised. Of 
the 5 cases reported, 4 c<ises were treated 
in this \\<iy Two were l)<ick <it their 
former ()CCU])<ition Aloinit, Wilkie and 
1 Lirding ])re\n()iis]y reported excellent 
lesults m () of 7 c<ises siil)|e(.ted to sur- 
gic<d iemo\<d 


LEG LENGTH 

A Clinical Consideration of the 
Methods of Equalizing — Wdlsoii and 
ddiompson-*^ have thoroughly reviewed 
the method employed in eciualization of 
the length of the Z lower extremities, 
Their conclusions <ire as follows. 

1 Local stimiikition of bone growth 
has not <is } et been proved sufticiently 
successful to warnint clinical application 

2 Lumbar sympathectomy when in- 
dicated for the correctujn of circulatory 


disturbances in association with inequal- 
ity of leg length, as frequently seen in 
poliomyelitis, may be expected to cause 
a favorable alteration of the diminished 
growth rate of the shorter extremity. 
Even when done before the age of 9 
years, improvement cannot be assured, 
and the greatest gam that can be ex- 
pected is approximately 1 inch. 

3. Epiphyseal arrest in comparison 
with the other operative methods has the 
advantage of being a relatively minor 
surgical procedure Few, if any, compli- 
cations need be anticipated. Careful cal- 
culation is necessary to determine the 
age at which the operation should be 
performed, and which epiphyses should 
be fused This depends upon the age of 
the patient when first seen, the amount 
of shortening and whether or not it is 
increasing. When a gross discrepancy 
of length IS to be overcome, the operation 
must be performed early Complete fu- 
sion must be obtained in order to avoid 
any danger of later deformity due to 
asymmetric growTh This method offers 
the simplest and safest means of equaliz- 
ing leg length Its only drawback is that 
its application is limited to the growing 
period 

4 Leg lengthening is a formidable 
])rocedure and frequently attended by 
serious complications Until these diffi- 
culties have been overcome, its use 
.should be limited to patients who are 
too old for e])]physeal arrest and are 
unwilling or ill able to sacrifice height 
by undergoing shortening of the longer 
extremity Previous infection of a bone 
of the shorter extremity is a definite 
contraindication We also warn against 
undertaking this procedure in a severely 
paralyzed or atrophic extremity 

5 Leg shortening, like epiphyseal ar- 
rest, has the disadvantage that it must 
be undertaken on the longer and usually 
normal leg It is a relatively simple and 
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safe procedure. Serious infection, non- 
union, deformity and muscle weakness 
have not been reported. Although the 
operation has been performed almost 
exclusively upon the femur, it has also 
been undertaken successfully in the lower 
leg. The maximum correction so far 
reported is approximately 3 inches 
Leg shortening should be advised only 
when growth is well established. Many 
patients show an aversion to loss of 
stature, but the elimination of the raised 
shoe more than compensates for this 
Furthermore, it should be pointed out 
that a lowering of the center of gravity 
in a patient with a crippled lower ex- 
tremity usually results in a gam of sta- 
bility and an improvement of locomotion. 
Leg shortening, therefore, has the advan- 
tage over leg lengthening, in that it 
actually improves function 


LOW BACK AND SCIATIC PAIN 
Intraspinal Causes — Bradford and 
Spurling-'" report the rcMilts encoun- 
tered m 60 consecutive l<iminectomies 
performed ( )f the 3 pathologic condi- 
tions described, the hernrited niicieus 
pulposus IS b} far the most freijuent, 
occurring m 35 of the group Tumors of 
llie cauda cc|inn<i were encountered m 
3 cases n yjiertrophied lig<imentum ll<i- 
Miin was encountered in 13 cases, 0 of 
the grouf) the openitue findings weie 
entirely normal. Lesions low in tlie 
spinal canal are the coniinonest single 
cause of recurrent or chronic low back 
and sciatic pam in that grou]> of jiatienls 
in A\hom any bony disease of the lower 
s])inc IS demonstrated 


LOWER JAW FRACTURES 

Mandibular jractures occurred most 
frequently in jockeys, steel workers, sea- 


men and stevedores. Robert P. Bay and 
Brice M. Dorsey^ ^ further observed that 
the common fracture sites were the junc- 
tion of the body and ramus, the bicuspid 
region, the molar region and the sym- 
physis. A condyloid process fracture 
usually accompanied a fracture of the 
mandible or the opposite side. 

The diagnosis was made from history 
of traumatic injury, pain, swelling, im- 
proper occlusion of teeth, partial loss of 
function, abnormal mobility, crepitus and 
radiographic evidence 

The treatment was reduction as soon 
as possible When teeth were present, a 
small loop of wire was passed through 
the space between the teeth so that one 
end was on the hngumal side of the first 
bicuspid and the other on the hnguinal 
side of the second bicuspid. The loops 
w^ere then firmly twusted together The 
same ])rocedurc wms earned out on the 
opposite side <ind also at corresjionding 
sites on the maxilla Pieces of wire were 
then (Irawui thnnigli the eyelets so that 
the maxilLiry *ui(l mandibular teeth on 
e<Kh side wxn*e brought into occlusion. 
Idle m<ixilla thereby acted <is <l splint for 
the mandible The wires have a tend- 
enc\ to stietch and must be tightened 
e\er\ few d<iys 

If upper and lowei teetli were missing, 
<i j)R*ce of (lent<d imprc^ssion compound 
w<is pLiccd ()\cr the fnictuic site ddic 
mouth was closed <ind the fiMgments 
iiuuiijiulated into position The com- 
pound therelw being moulded to hold the 
])Osili()n Wdien iipiier teeth were miss- 
ing, the teeth on the denture could be 
used for fixation of the lower jaw 

In edentulous mandibles, the fracture 
WMS repaired by open reduction. Tins 
could be done under local anesthesia 
The oral cavity was cleansed. All re- 
maining roots and salivary c<ilculi were 
removed Tlie tooth in the fracture line 
was always removed The fracture ends 
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were fixed by means of a wire suture 
passed through drill holes. Then the 
mucous membrane was closed with black 
silk. Osteomyelitis was rare but when 
it occurred, incision was best done ex- 
traorally, A liquid diet to give sufficient 
Calories must be planned for the patient. 


NERVES 

Delayed Paralysis From Single 
Muscular Contraction 

Nielsen^^ called attention to paralysis 
developing a few days subsequent to a 
sudden muscular contraction. These 
muscular contractures resulted from a 
fall, stumble, or sudden effort of the sub- 
ject to catch himself m avoiding a fall 
The external peroneal was involved in 
the lower leg and the long thoracic nerve 
and the right dorsal scapular had been 
involved in the shoulder region. The 
physiology of this paralysis was de- 
scribed as that of a crushing of the neiwe 
at the time of the sudden muscle con- 
tracture. Important points in diagnosis 
of sucli a condition were some sensory 
discomfort in the affected area at the 
time of injury with a recurrence of that 
discomfort some hours or days following, 
,md the appearance of paralysis within 
a few months The treatment consisted 
of jiliysiologic re.st by means of splint or 
brace and physio-therapeutic meas- 
ures to i>revcnt muscle atrophy until 
there was recovery of the nerve. 

Horse Serum Neuritis 

llennett-® states that horse scrum neu- 
ritis, a severe sequel of serum sickness, 
develops at the height of the serum 
disease usually 1 week after the injection 
of serum. Any type of horse serum c.in 
produce it, but most cases follow tetanus 
antitoxin. The neuritic type of pain is 
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classic, and an early diagnosis of the 
complication can be made. 

The etiology is unknown. Perineural 
edema giving compression neuritis seems 
the logical cause. In a large majority of 
cases a peculiar anatomic localization 
occurs, 5 to 6 per cent brachial plexus. 
About 115 cases have been reported in 
the world literature during the past 30 
years. 

Ideal treatment would be prophylaxis 
of serum sickness by substitutions of 
other serums for horse serum. Treat- 
ment IS by dehydration, and splint in 
acute phase 

Prognosis for recovery is usually good 
within 6 months. Twenty per cent of tire 
cases were left with residual weakness 
and atrophy. Medicolegal responsibility 
111 industrial or compensation cases must 
be recognized. 


OSTEOMYELITIS 

Acute Hematogenous Osteomyelitis 
of the Long Bones 

Brown- reported 160 cases of acute 
osteomyelitis compiled from the records 
of 7 hospitals He classified his results 
according to toxicity of patient and time 
of operation A patient with a tempera- 
ture over 102° F (39° C ) was re- 
garded as toxic Operation was classed 
as immediate when performed within the 
first 48 hours and delayed when per- 
formed after the second day. In the toxic 
group with immediate operation the mor- 
tality was 34 per cent, against 11 per 
cent when surgery was delayed In the 
nontoxic cases there was no difference 
111 the mortality rate whether the opera- 
tion was immediate or delayed Opera- 
tions done in the presence of blood 
stream infection resulted in a 51 per 
cent mortality (The editors believe that 
septicemia alone could account for the 
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Contrasting Table of Osteomyelitis in Children and Adults 


Onset 

Pain 

Temperature and white blood 
cell count 

Preceding infection and 
trauma 

Roentgen findings 


Method of extension 


Children 

Acute, fulminating 

Excruciating from the onset 

Very high 

Usually present 

Early picture normal , after 
several weeks' extensive in- 
volvement, with sequestrums 

From metaphysis through 
Haversian system, subperios- 
teal abscess 


Adults 

Gradual 

Marked but not well localized , 
increasing m intensity 

Usually moderately elevated 

Usually absent 

Early picture normal , after 
several weeks’ involvement 
relatively localized, without 
sequestrums 

Not through haversian system, 
no subperiosteal abscess 


high mortality ) If a secondary blood 
stream infection developed following 
operation a 52 per cent mortality oc- 
curred. The autopsy in the toxic cases, 
m which death followed early operation, 
proved by the evidence of multiple ab- 
scesses that the surgical procedure on 
the local bone lesion was futile It was 
tound that the incidences of secondary 
foci in bone were 34 per cent following 
early operation and 21 per cent follow- 
ing delayed There were no sequestra 
formed m the presence of a pure strep- 
tococcic infection There was no sigiiifi- 
canl difference m the percentage of cases 
developing sequestra in regard to early 
or dela\ed operation. In comparing the 
use of the drill and the gauge, a higher 
mortalih accompanied immediate drill- 
ing This was believed due to the more 
toxic state of the subject when the drill 
\\<is employed There w<is no difference 
m the number of secondary foci wdiether 
drill, gauge, or incision and drainage 
was done 

Acute Osteomyelitis of the Long 
Bones of Adults 

Zadek^^ reported 9 cases of adults 
with a primary osteomyelitis m a long 
bone» The femur was most frequently 


involved. The onset was insidious It 
W'ds generally difficult to discern an etio- 
logical trauma or infection. Pain was the 
most constant symptom. The tempera- 
ture elevation at the outset was often nil 
The leukocyte count was but slightly ele- 
vated Both temperature and leukocytes 
might later become elevated. The path- 
ologic ch<inges occurred mostly in the 
diaphysis and were medullary or perios- 
teal The involved portion contained 
granulation tissue and purulent exudate 
The extension of the abscess was through 
the medullar}^ cavity and when in the 
meta[)h}sis would invade the neighbor- 
ing ]oint Se(|uestra formation occurred 
in but 1 case 

Treatment — This was surgical re- 
moval of a window of cortex 2 5x2 
cm , <is soon <is the lesion was recognized 
The aftercare w'as in accord with tlie 
Orr method ( vaseline pack and closed 
plaster case ). 

Coccidioidal Osteomyelitis 

McMaster and Gilfillan^t conducted a 
study of 24 cases of coccidioidal osteo- 
myelitis They found the condition was 
frequently misdiagnosed as either a pyo- 
genic or tuberculous lesion. The disease 
was caused by a specific fungus, Cocci- 
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dioides immitis. The adult form of the 
organism was a sperule varying from S 
to 60 microns in diameter and was found 
in animal tissues. It released endospores 
when ruptured which were capable of 
forming into adult sperules These, if 


lesions were uncommon, it was not con- 
sidered a portal of entry. A bite of an 
insect was a possible source of infection. 
There was no evidence of transmission 
from patient to patient. Thirteen of the 
subjects studied died. All had an asso- 



50 — (,i()ss specimen showing cavities of bone destruction, practically no collapse of the 
veitebial body and piesei vation of intei \ ei tehi al cartilage Large paiaveitebral abscesses were pies- 
ent (McMastei .ind Ciilfillan J M A ) 


grown in culture niedmins, would de- 
velop into niyeelni 11ie inycelia did not 
develo]) in animal tissue but could ag^ain 
form endospores An epidemic region 
appeared to be the San Joacjuin Valley 
m California. The orgaiiusm gamed en- 
trance into the body through the respira- 
tory tract or the skin As gastrointestinal 


ciated pulmonary focus Ten of these 
cases h<id multiple osseus lesions The 
11 subjects who survived were studied 
from 2 months to 7 years after discharge 
from the hospital Only 2 of them had 
minor lung infections Five of this latter 
group had multiple bone or joint infec- 
tions There were but 4 patients under 
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20 years. Practically all bones of the 
body were found to be involved. The 
most commonly affected were tibia, 
vertebrae, sternum, tarsal bones, hu- 
merus, skull, fibula and radius. Four 
subjects had a primary localization in 
the synovial membranes of the joints but 
generally the joints were involved by di- 
rect extension. 


area associated with marked swelling of 
superficial tissues. The early lesions 
were primarily destructive. There was 
no surrounding bone production or 
demonstrable periostitis. In later lesions 
a fairly sharply outlined wall about a 
cyst cavity was found. In joints, the 
neighboring cartilage was destroyed and 
an ankylosis resulted (Fig. 53). Path- 



I'lH .SI I'.iid result of cocctdioidal infechon shouing' bony fusion between htth and sixth 
t.er\Kal \urtebrul bodieb ab well as laniinas and spinous piocesses This patient was treated only bv 
iininobihzation ( McMaster and Giifillan J A M A) 


Roentgenologically the lesions were 
toiind to occur in regionx of cancellous 
bone In long bones the lesions were 
apt to be in the metaphysis The epi- 
physeal cartilage, when present, offered 
no obstacle to the progression of the 
disease. The cortical bone overlying a 
cancellous infection was destroyed by 
direct extension. Lesions of the ster- 
num and scapulae showed a destructive 


ologically there was little or no evidence 
of any production of tissue in tire sur- 
rounding bone The cortex was partly 
destroyed witlr an associated abscess of 
the soft tissue. The more chronic lesions 
appeared with an abscess cavity filled 
with soft or firm granulation tissue or 
spongy bone with interspaces containing 
grayish granulation tissue. In regions of 
liquified necrosis there was occasionally 
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palpable bony “sand.” Infrequently, large 
sequestra were reported. The periosteum 
was thickened in the region of a cortical 
destruction. Infected joints showed a 
gray thickened synovia. The free fluid 
was serous or seropurulent. Articular 
cartilage revealed a marginal erosion by 
granulation tissue and segments of 
thinned articular cartilage could be found 


mobilization of the local lesion, was 
indicated. Chronic infections in which 
bone abscesses were present were treated 
by surgical drainage, saucerization of 
the bone with the removal of the sur- 
rounding infection. The lesion was 
then handled like osteomyelitis, packing 
the bone cavity with petrolatum gauze 
and immobilizing the part in plaster 



I'lj^ SJ — Vppe.iraiice nf typical coccidioidal infection of tibial tubercle The lesion is essenliall> 
debtiinlui Note the peiioste.il leaclion along the tibia (McMastei and Gilfillan J A M A) 


sqi.iralcd fioni tlu- uiulerlymg cortex by 
Ii} ])eremic granulation tis.siie. 

Microscopic studios revealed the gran- 
ulation tissue to be coinpo.sed of round 
cells, polymorphonuclear leukocytes, his- 
tuKAles, vascular spaces, l.<uighans giant 
cells and occasionally typic<il “tubercle 
forinalion” and the coccidioidal sjierules 

Treatment — If there was an asso- 
ciated active pulmonary lesion, tliis 
received the primary attention For the 
bone and joint lesions general suppor- 
tive measures, as well as rest and im- 


cast after the method of Orr. Joint 
lesions only healed with ankylosis ; there- 
fore, prolonged immobilization of the 
infected part until ankylosis was advis- 
able Amputation had been done in 3 
cases with lesions of foot or ankle. No 
specd'ic medication appeared successful 
A coccidioidal caccme hail been used 
without promise. 

Hematogenous Pelvic Osteomyelitis 
Management — KulowskF- states 
that the local lesion was of a hemotoge- 
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nous origin, therefore, the systemic 
infection demanded the primary consid- 
eration. The uncertainty of the imme- 
diate conclusive diagnosis and the se- 
verity of the general infection which 
made the course of the disease unpre- 
dictable, precluded immediate surgical 
intervention. Para - osseous abscesses 


inferior portion of its capsule into the 
iliopsoas or subiliacus space. Pus from 
the ischium filled the subgluteal space 
and occasionally the ischiorectal fossa. 
Less frequently burrowing along the 
ascending ramus of the ischium to the 
groin, scrotum or vulva. Suppuration 
m the pubis involved the space of Ret- 



5? — Hony ank>]osis of tibiuastragaku following consen ritive tieatment by 

immobilisation in a plaster cast (McMaster and Gilfillan . J. A M A ) 


(l<jminated the pathological picture They 
masked the boin lesuai and frequently 
spread out of fascial bounds by expansive 
dissection Suppuration occurring' from 
the posterior seg-ment of the bony pelvis 
generally collected in the iliopsoas or 
subiliacus space These emerged belove 
the greater sacrosciatic notch or above 
the brim of the pelvis in the retroperi- 
toneal tissues. Purulent exudate from 
the sacroiliac joint perforated the antero- 


71 US or Scarpa’s triangle, and the <id" 
diictor region Ihis from above the 
ihopeclmeal line formed a typical abscess 
in the internal iliac f()ss<i 

In the second and third weeks an ili<ic 
lesion was distinguished in the x-rays 
as a pale moth-eaten island with marginal 
condensation Sequestration was not as 
infrequent as would be indicated from 
previous reports. Ischial sequestra fre- 
quently were lying in a bed of infected 
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granulation tissue. Sequestra from the 
sacroiliac joint were generally situated 
anteriorly There may be an associated 
loss of joint cartilage with obliteration 
of the joint and sclerosis of the opposing 
bone. 

Extension by bony contiguity belongs 
to the later neglected stages This is 


In a majority of cases the staphylococ- 
cus was recovered from the blood stream 
and the local lesion. The course of the 
infection was varied. An abortive type 
undoubtedly occurred in which there was 
no suppuration On the other hand, 
suppuration frequently occurred after the 
manifestations of the acute illness had 



log S4 — (iioss spttiiiun ot aiiipntiited showinj^ infection of svnoMal inetnbtane of ankle 
with niaiji'incil (k'stiuction 1)\ cot t kIiokLiI gitUuiKitioii tissue (JMcMastci <in(l (nlhllan J A 
M A ) 


paiiicularl} true of the su|)r<ic(>t\ loul <itul 
nifnicotyloid juxlr<i-<irlicular foci which 
extended into the acetabuluin giving hip 
joint complications h.xtension from the 
sacroiliac joint might lead to hcmi- 
pelvic or lumho-sacral involvement At 
times a medial sacral invasion could de- 
termine a fatal outcome fnnn meningeal 
involvement 


subsided Not infre(iuentl_\ it was found 
that sequestra were formed in the ab- 
sence of any supiiuration whatsoever, 
and again, during the acute course of 
the disease, suppuration and sequestra- 
tion could occur. 

Suppuration during the acute stage 
wathoiit any sectuestration was a very 
frequent finding 
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Diagnosis in the acute stages was dif- 
ficult because the initial lesion was sub- 
ordinated by systemic reaction. Pain 
was frequently referable to visceral, 
retroperitoneal structures or hip joint. 
The profound toxemia, the absence of 
relief and the continued pain and posi- 
tive blood culture were typical of the 
condition The hip joint was generally 
maintained m a characteristic position 


confirmed by vaginal or rectal examina- 
tion and focal aspiration, proved the diag- 
nosis. 

General infection was treated until 
definite suppuration had occurred. Ilio- 
psoas and subiliacus abscesses were 
drained by an incision along the anterior 
superior border of the ilium. The sub- 
gluteal abscesses were drained lateral to 
the subgluteal space. Sacroiliac abscess 



Imjt S5 — ( otciJK)idal spore (airow) pieseot in the tenlti of a “tiibciclc ” 
(McMaster and Gilfillan J \ M \ ) 


for the lesions vvhidi were juxta-articii- 
lar, \\nierc there was focus in the ihuni, 
the thigh was held in flexion and abduc- 
tion, Whth a lesion in the sacroiliac 
region the thigh was maintained in flex- 
ion Whth an ischial focus the thigh was 
held in external rotation and abduction 
W ith a pubic lesion the thigh was held 
in flexion, adduction and internal rota- 
tion. The eccentric limitations of hip 
joint motion and negative aspiration of 
the joint generally indicated an acute os- 
teomyelitis of the pelvis Infiltration, 
fluctuation and circumscribed tenderness 


general!} was reached through the sacro- 
sciatic notch or helit’s triangle In the 
late stages for radical ojicrativc work 
required in reino\al of sei'|iiestra, more 
extensive incisions were used For le- 
sions of tlie ilium a Smith-Petersen 
incision reflecting the external soft tissue 
flap down to the margin of the acetab- 
ulum was used For lesions of the sacro- 
iliac joint the exposure was the same 
used in a Smith-Petersen fusion of the 
sacroiliac, resecting the block of ilium 
overlying the joint For lesions of the 
ischium a posterior incision w^as used 
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through the gluteal fold retracting the 
gluteus maximus muscle upwards and 
laterally. 

Hypovitaminosis and Osteomyelitis 

This association was pointed out by 
Wachsmuth and Heinrich.^s They de- 
scribed the experiments of Takahashi 
which demonstrated the resistance to- 
ward bacterial infection was reduced 
when there was a deficiency of vitamins 
A, B and C. In C avitaminosis, metas- 
tasis in the long bones was especially apt 
to occur. Intravenous administration of 
staphylococcic suspensions resulted in 
100 per cent metastases in the bone mar- 
inw in the avitaminotic animals as com- 
pared with 44 4 per cent in the controls. 
The lack of vitamin C especially caused 
a locus mmoris resistentiae at tlie end 
of long bones, which site was particularly 
subject to infection A clinical case of 
streptococcic osteomyelitis following scar- 
let fever in a male 24 years of age was 
reported Four months after the acute 
illness the subject was found by roent- 
i^eiiograms to have sequestra in both 
ladii and tibiae There were no clinical 
signs other than slight swelling at the 
sites The sequestra were removed and 
hemolytic streptococci were cultured 
Noteworthy was the symmetrical involve- 
ment following a starvation diet or hypo- 
\itaniinosis for 5 weeks 


PATHOLOGICAL FRACTURES 

Management — Investigation of jiatho- 
logic.'il fractures by Bick'®^ was based on 
a study of 85 fractures in 5d cases and 
additional specific case rejiorts of frac- 
tures occurring in lesions not represented 
in the series 

Fragilitas Ossiuui — The fractures 
healed rapidly with exuberant callus after 
simple immobilization or traction The 


fracture site, however, remained weak as 
was the prefractured bone. 

In 12 subjects with metastatic carci- 
noma none showed any deposition of 
callus or other evidence of union. In 
other reports, however, the fractures 
have healed. The treatment consisted of 
simple immobilization in plaster or 
traction, depending upon type and loca- 
tion of fracture Radiotherapy applied 
locally has relieved pain in most cases 

In 7 cases of bone cyst, 3 were al- 
lowed to heal spontaneously. In 1 the 
cyst failed to fill in and remained 
years unchanged after the fracture. In 
the cases in which curettage and bone 
chips were used, healing and regenera- 
tion within the cyst followed rapidly 

In giant cell tumors, curettage and 
filling of the defect with bone chips, 
followed by plaster immobilization, was 
the most certain method of treatment. 

In rickets, immobilization and inten- 
sive doses of vitamin D invariably let 
to early firm union Without anti-rachitic 
treatment, the healing W'as retarded and 
the callus was “relatively soft.” 

In Gauche)'’ s disease the fractures of 
the long bones treated by immobiliza- 
tion united after a prolonged period 
One case of dela} ed union resulted after 
14 months and surgical intervention w'.is 
resorted to 

In the spinal iraeiitrcs, immobiliza- 
tion b\ a brace resulted m healing w ith <i 
deformity. 

In Paget's disease all fractures healed 
well following simple immobilization 
or traction. 

In chondroma it had previously been 
reported that no fractures healed until 
the tumor was excised. All cases healed 
rapidly with regeneration of the lesion 
following curettage and insertion of 
bone chips. 

In localized osteitis fibrosa cystica re- 
generation proceeded much more rapidly 
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when curettage and insertion o£ bone 
chips was done 

In osteogenic sarcoma 2 of the 3 pa- 
tients showed evidence of healing before 
death It was felt advisable to use p/as- 
ter immobilization and radiation to 
palliate pain The latter, however, does 
not contribute to the healing. 

In the neuropathies, such as paralysis 
agitans, tabes, syringomyelia, etc., heal- 
ing took place m normal time following 
immobilization. It was thought advis- 
able, however, that a prolonged period of 
protection be observed against refracture. 

In osteomyelitis, it was stated that the 
fractures would heal with simple immo- 
bilization when the osteomyelitis was 
in the regressive or healing stage. When 
the infection was actively progressive, 
It would destroy the newly formed bone 
more rapidly than callus could be de- 
posited Fracture was regarded as an 
inexcusable complication which occurred 
most frequently following extensive sau- 
cerization which weakened the structure 
of the bone 

In endothelial niyelonia, hyperneph- 
roma and multiple myeloma union was 
rare Radiation was used as a ])alli<ilive 
measure, in addition to simple immo- 
bilization 

In syphilLs, immobilization or trac- 
tion, su]i])Iemented by antiluetic meas- 
ures, resulted in conqilete restitution of 
the bone structure in normal time 

In fihros'ari oma a case was cited which 
involved the njiper end of the fenuir 
This was excised <in(l bone chips were 
inserted Nine months later the fracture 
was united. Generally, however, the 
treatment would be the same as that for 
osteogenic sarcoma 

In osteopetrosis union occurred fol- 
lowing conservative care but recurrences 
were frequent 

In multiple spontaneous idiopathic 
symmetrical fi'actures, osteoporosis my- 


elolytica, no clinical union occurred and 
a slow dissolution of the fracture ends 
proceeded. 

In osteomalacia union was reported as 
occurring as rapidly as m fractures of 
normal bone. 

In senile atrophy the union was the 
same as that m normal bone. 


PELVIS 

Dislocation and Fracture Dislocation 
Treatment of Fractures 

R. Watson Jones^^ divided pelvic in- 
juries into 3 groups: (1) Isolated in- 
juries of the pelvic ring (Fig. 556, p 
.773) , (2) combined injuries of pubic 
segment of the pelvic ring, (3) com- 
bined injuries of the iliac and pubic seg- 
ments of the pelvic ring The mechanics 
of displacement in pelvic fractures w^as 
likened to “an (ystcr on end ” 

The treatment of a complete disloca- 
tion of the symphysis and the sacroiliac 
joint without visceral complications was 
<i reduction under general anesthesia. 
Tile subject w^as placed on the uninjured 
side with the trochanter lying on the 
])elvic rest of the fracture ta1)le The 2 
lower limbs were held In an assistant 
one abducted <ibo\'e the other The reduc- 
tion fre(iuently occurred spontaneously 
At other times jiressure over the iliac 
crest of the dislocated ilium to ])Usli and 
rotate it downward and foiward into 
line W'lth the normal half of the pelvis 
was necessary The (loul)le leg spica was 
left on for 3 months 

Those fractures complicated by blad- 
der and urethral injuries were nursed on 
their side if conditions did not permit 
reduction It was noteworthy that con- 
siderable displacement of the pubis could 
exist without symptoms, but the same 
was not true with sacroihacs. 




Fig 56 — Isolated injuries of the pelvic ring There is no displacement, no sf 
treatment is necessary (Watson-Jones Brit J Surg ) 


Fig 57 — Reduction of dislocations and fracture-dislocations of the peKis 
by lateral recumbency, (Watson-Jones Bnt. J Surg ) 







Fjg 58 — A double plastei spica is applied ( Watson-Jones But J Surg ) 


-The dislocated ilium is rotated forwauls and downwards toward: 
uninjured side (Watson-Jones Bnt J Surg ) 
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Treatment of Fractures 

An analysis was made of 148 cases of 
fractured pelves by S. M. Leydig and 
J. Albert Key.3<* Seventy-eight per cent 
of these were injured in automobile ac- 
cidents, 70 per cent were multiple frac- 
tures and 75 per cent were fractures 
without displacement of fragments. 

The treatment of fractures of the pel- 
vis was divided into 2 considerations. 
First, the care of the complication. Sec- 


veins and injuries of sciatic nerve. There 
were no instances of damage to the great 
vessels. In the majority of cases in which 
there was no displacement of fragments, 
the patients were kept in bed with no 
specific treatment. 

During the first week, the pelvis was 
very sore and movements were painful. 
A fracture bed was used with cross 
straps over the mattress so that the lift- 
ing of the patient on the bedpan was not 



()0 — Lclt, Malgaigne t>pe of fiacture shtming hemisubluxation of the pelvis Right, 
kotntgeiiogiam ot same patient taken after reduction of the fracture b> means of traction in a 
Ifodgen splint (1 e>ciig and Ke\ Siirg , Gvnec & Obst ) 


(dul, the treatment of the fracture itself 
Sliock was tlie most fre(iiieiit complica- 
tion in fractures of the jielxis due to 
violence which invohed the production 
of Muh a fractinc This was responsible 
for a mortalit} of 7 (S per cent Vis- 
ceral lesions wer(‘ next in frequency 
These were larj^ely confined to the gen- 
itourinary tract Xext m fre({ueiicy w^ere 
the comjdications of fniclures of other 
bones. These were Heated as soon as 
the patient’s general condition permitted 
it, but carried out with regard of the 
fact that the patient must he kept recum- 
bent during the care of the pelvic frac- 
ture More rarely there were injuries 
of the rectum, thrombosis of the large 


necessaiw Pillows were placed under 
the knees to keep the thighs in slight 
flexion and a horizontal bar was ex- 
tended from the frame aliove so that the 
patient was able to shift his position by 
lifting with his hands Some cases were 
more comfortable with Buck’s extension 
applied to the legs with some 5 to 10 
pounds weight The patient was moved 
to an ordmar) bed m approximately 2 
weeks’ time but fracture boards were 
Used beneath the mattress The bedpan 
w'as permitted Four to 8 wrecks’ bed 
rest was generally necessary. 

Types of fractures wFich would re- 
(jiure special attention were vSeparations 
of the symphysis pubis, double fractures 
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of the ramii with displacement of the canvas sling or hammock passed beneath 
middle fragment and double vertical the pelvis, the ends of which were close 
fractures of Malgaigne (through ramus to the midlme of the body in order to 
of pubis and ischium with medial dis- exert enough lateral pressure. There 



Fig 61 — Left, Fracture of the acetabulum with partial intrapelvic luxation of the fragments. 
Right, Same after reduction by traction in a Hodgen splint and manipulation without anesthesia 
( Leydig and Key Surg , Gynec & Obst ) 



h ig 62 — Central fracture of acetabulum with intrapelvic luxation of the head 
of the femur (Leydig and Key Sing, Gynec & Obst ) 


placement of the lateral fragment) and 
fractures of tlie acetabulum or central 
dislocations of the hip 

In separation of the symphysis, lateral 
pressure was maintained by means of a 


was rotation of the symphysis uiiwarcl 
on 1 side and more traction was placed 
on that extremity In double fractures 
of the ramii, the j^atieiit was placed in 
the sling and traction applied to both 
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Fig 63 Illustration of cast with turnbuckle, applied to patient with fracture as shown in 
Fig 62 The dotted lines show the approximate position of the Stemman pins (Leydig and Key 
Snrg , (xynec & Obst ) 



Fig 64 — Final lesult after treatment in case (Same case as in Fig 63 ) 
(Leydig and Key Surg , Gynec & Obst ) 



Fig 65 — Left, Fracture of the anterior rim of the acetabulum Right, Result after 
open reduction (Leydig and Key Surg , Gynec & Obst ) 

63 
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lower extremities with them m a posi- 
tion of moderate abduction. In the dou- 
ble vertical fracture of Malgaigne a pull 
was exerted on the affected side in order 
to re-establish the leg length, hence the 
reduction of the fracture was accom- 
plished either by well-leg traction splint 
or by use of a Hodgen’s splint The 
method of Watson Jones had not been 
used. In fractures of the rim of the 
acetabulum, it was found necessary to do 
an open reduction and suture the frag- 
ment in place, followed by immobilization 
in plaster-of- Paris spica for 6 weeks 
There were 3 groups of acetabular 
fractures, those without displacement 
which were treated with traction of 10 
pounds for 8 weeks. In the central dis- 
locations of the hip it was not recom- 
mended that a finger be placed in the 
rectum in order to re-establish the posi- 
tion of the fragments It was found 
much more ad\isable to apply traction 
and wait a few days to see if the dislo- 


cation would reduce. Occasionally it was 
necessary to give the patient a general 
anesthesia and manipulate the hip with 
traction in line with the shaft of the 
femur and lateral traction on the upper 
portion of the thigh In 1 resistant case 
a turiibuckle was used between the up- 
per ends of 2 leg casts which were sta- 
tionary at the bottom. The effect of the 
turnbuckle was to spread the trochanters 
further apart Note; In the editors’ 
opinion central dislocations of the hip are 
better handled with well-leg traction 
and transfixing the 2 trochanters with 
Steinman pins incorporated in the plas- 
ter on the well side, and the cast cut out 
on the involved side so that a stirrup can 
be applied to the Steinman pm to obtain 
lateral traction. 


PES PLANUS 

Operative Treatment — Young'^'^ de- 
scribed an ingenious procedure for opera- 



A 6 


Fig 66 — A, Skeleton of the right foot from the superior aspect, showing position of drill hole 
and slot in the navicular bone B, Plantar view illustrating drill hole and slot from this aspect 
Attention is called to the shaded area which indicates the groove on the inferior surfaces of the 
navicular and first cuneiform bones (Young Surg, Gynec & Obst,) 
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Fig 67 — The tendon of the tibialis anterior muscle is looped through a drill hole in the navicular 
bone 1 , Tendon of tibialis posterior, 2 , tendon of tibialis anterior, 3 , slot from drill hole to 
posterior part of medial aspect of navicular bone (Young Surg., Gynec & Obst ) 



Fig 68 — Case 3 Preoperative roentgenogram of right foot 
(Yimng Surg, Gynec & Obst) 



()Cj — Case 3 Seven months after operation 
(Young Surg., Gynec & Obst ) 
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live correction of pes planus in cases not 
responding to conservative treatment. 
The procedure was used in 6 adolescent 
cases and 1 adult with symptomatic 
relief in all cases. The principle of the 
procedure is to change the pull of the 
tibialis anticus tendon directly to the 
tubercle of the scaphoid. A lengthening 
of the heel cord was first done Then 


hook the anterior tibial tendon was re- 
tracted posteriorly and introduced into 
the slot to assume a position in the drill 
hole. 


RADIAL HEAD AND NECK 

Resection — follow-up study of 13 
cases of resection of the radial head and 



7i). — < ase 5 Pieopeiatue lateiiil wew ol foot 

( Vouritf SuiK , (jvnec & 01)st ) 



I’lt' 71— Cahe 5 Foui months attei opeiation 
( y 01111^4 Surg , lj\nec & Obst ) 


through an incision whitli ran from the 
base of the first metatar.sal to beneath 
the internal malleolus, the scapho-cunei- 
forin boiU'.s were exposed with the at- 
tachments of the tibialis posticus to the 
tuberosity of the scaphoid and the at- 
tachments of the tibialis anticus to the 
metatarsal cuneiform joints. A drill hole 
was then made anteroposteriorly through 
the scaphoid just lateral to the tuberos- 
ity. A slot was cut in the posterior 
portion of the scaphoid to join with the 
drill hole. Then by means of a button- 


neck was made The average post- 
operative care for the group was -1 years 
Nine patients were still in tlieir growth 
period when operated Four were over 
18 years. Pain, weakness or tenderness 
at the elbow persisted in but 3 subjects 
Limitation of elbow motion was present 
in 6. Tw'o of the.se exhibited a complete 
loss of pronation and supination due to 
radial, ulnar ankylosis Mobility at the 
elbow was good m all cases. Increase in 
normal carr)dng angle at the elbow ap- 
peared in 4 subjects Formation of bone 
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at the operative site occurred in 4 cases 
which necessitated a second resection. 
Anterior luxation of the radial stump 
did not occur Pain, weakness or ten- 
derness at the wrist was complained of 
in 5 subjects. Radial deviation of the 
hand occurred in 1 case. There was 
prominence of the ulna at dorsum of the 
wrist in 2 subjects. Three cases had 
limitation of motion of wrist. Proximal 
displacement of the radial shaft occurred 
in all cases, except those which had a 
synostosis Widening of the distal radio- 
ulnar joint occurred in all cases with a 
few exceptions mentioned above. 

Resection of the radial head, there- 
fore. was avoided m the growing child 
or adolescent. When removal was neces- 
sary all attached bone fragments and 
periosteal shreds were debrided. The use 
of a free graft of fascia lata approxi- 
mated with pursestring sutures over the 
cn<l of the stump was recommended to 
form a limiting membrane to prevent a 
.synostosis. To avoid proximal displace- 
ment of the radial shaft and disability of 
the wrist joint, it was suggested that the 
annular ligament be repaired and the 
wrist immobilized in maximum ulnar 
deviation by means of a plaster cast 
from the base of the fingers to the elbow 
whicli would allow free pronation and 
supination of the arm This was to be 
followed by daily active and passive ul- 
nar deviation stretching exercises. 


SEMILUNAR BONE OF THE 
WRIST 

Operation for Dislocation — If closed 
manipulation cannot be accomplished in 
dislocations of the semilunar bone of the 
wrist, Mahorner and Meade^® use the 
anterior approach in open reduction, a 
curved elevator being inserted under the 
os magnum with pressure applied on tlic 


lunate with flexion of the wrist. Five 
cases were reported with perfect results 
in 4 of them and 1 case of 18 months’ 
duration had a poor result and removal 
of the semilunar bone was necessary. 


SHOULDER JOINT 
Pathology and Treatment of Re- 
current Dislocations — Blankhart states 
that recurrent dislocation has nothing to 
do with traumatic dislocation. It is pro- 
duced differently. The ordinary disloca- 
tion is caused by a fall on the abducted 
arm In extreme abduction, the neck 
of the humerus impacts against the 
acrommm process and then by leverage 
the head is forced through the low'est and 
weakest part of the capsule between the 
subscapularis and triceps. 

The dislocation which afterwards be- 
comes recurrent is caused, not by a fall 
on the abducted arm, but by a fall either 
directly on the back of the shoulder or 
on the elbow which is directed back- 
wards and slightly, if at all, outwards. 
The humeral head is forced directly for- 
ward and shears off the fibrous or fibro- 
cartilaginous glenoid ligament from its 
attachment to bone Tlie detachment oc- 
curs over particularly the whole of the 
anterior half of the glenoid margin The 
reason why the dislocation recurs after 
the reduction is that, whereas a rent in 
the fibrous capsule heals readily and 
soundly, there is no tendency whatever 
for the detached glenoid labum to re- 
attach itself to bone 

The author has exposed this typical 
lesion at operation in 27 consecutive 
cases It IS a constant, straightforward, 
uncomplicated, anatomical condition 
Briefly the operation is performed in the 
following manner : Anterior approach ; 
coracoid process divided and reflexed 
down with 3 muscles, subscapularis sec- 
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tioned, bone of anterior glenoid denuded, 
and capsule attached. 

All 27 cases have recovered full joint 
movement and in no case has there been 
any recurrence. 


SPINAL CORD 

Injury During Reduction of Frac- 
tures of the Vertebrae — Rogers'^^ 
states that of 70 patients with fractures 
and dislocations of the thoracic and lum- 
bar vertebral bodies treated by Rogers 
in the past 9 years, only 2 showed frac- 
ture dislocations and 2 show^ed crush 
fractures involving the posterior w^all of 
the centrum with backw’ard displace- 
ment of the bone fragments In none of 
these 4 cases was tliere any evidence of 
injury to the cord or pressure on the 
nerve roots immediately after the injury 
In 3 cases paralysis developed as a re- 
sult of treatment ; in 2 cases of fracture 
dislocation during reduction and in 1 
case of vertel)ral fracture 2 years after 
injury In none the either 66 cases, 
m winch the usual wedge compression 
was ])resent, was there the slightest evi- 
dence of pressure on the spinal cord or 
the ner\e roots incident to treatment 
The author groups all fractures of the 
veiteliral liodies, therefore, into 2 groups, 
the '‘safe” grouj), m which tlie fracture 
does not iiuolvc the ])osterior wall of 
the centrum ( this represents <-^0 jier cent) 
and the “dangerous” groiij), m which 
the Iracturcs and dislocatn^ns involve the 
posterior wall of the centrum It is es- 
sential, therefore, that the alignment of 
the articular processes be determined ac- 
curately before reduction is attempted. 
If there is lateral disalignment, the re- 
duction should be open and flexion 
should be employed to disengage the 
locked processes Extension of the spine 
in such a case may injure the cord or 


the nerve roots. Traction alone will not 
free the locked articular processes. 


SYNOVITIS 

Chronic Synovitis of Knee Joint 

Treatment by Synovectomy — Inge 
reviewed 86 cases with chronic synovitis 
of the knee joint treated by synovec- 
tomy. Nine of these cases were the 
site of specific lesions in the synovial 
membrane Six were tuberculous syno- 
vitis in which a synovectomy had been 
performed because of a mistaken diag- 
nosis In all 6 cases a rapid recurrence 
of the disease occurred which required 
an operative fusion of the knee subse- 
quently The other 3 specific lesions 
were hemangioma of the synovial mem- 
brane, echmococcic disease and osteitis 
of the tibia Of the remaining 67 cases 
of chronic nonspecific arthritis of the 
knee, 19 had bilateral synovectomies. 
The cause of these lesions were rheuma- 
toid arthritis, osteoartliritis and clironic 
proliferative s}n()vitis (9 traumatic and 
6 osteochondromatosis) In a follow^-up 
period of SYj years’ average, a satis- 
factory or improved result Iiased on relief 
from pam and impro\ement m function 
w’as observed in 74 per cent The best 
results were obtained wath osteoarthntic 
joints with secondary s}novial hyper- 
tro])hy and efifusion ( )f these, 90 per 
cent obtained imjiroxeinent In rlieuma- 
told arthritis synijitomatic relief was 
obtained m only half the cases In cases 
of chronic proliferative synovitis, due to 
trauma or osteochondromatosis, the im- 
provement was the same as in the osteo- 
arthritic group. 

Villous Synovitis of the Knees Due to 
Improper Weight Distribution 

Attention was called by W. H. Irish 
and J. P. Stump^^ to the fact that pro- 
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nation of the feet caused pain of the 
internal lateral ligament of the knee 
The internal lateral ligament of the knee 
was directly adherent to the capsule of 
the joint and any strain, therefore, 
placed upon it would result in reaction 
of the synovial tissue In subjects with 
weak and distorted feet, the weight-bear- 
ing line was thrown from the center and 
abnormal stress on the joint capsule and 
lateral supports caused the irritation of 
the synovial membrane which set up 
inflammatory process resulting in hyper- 
trophy with proliferation of the villous 
formation. Characteristic of this disturb- 
ance were pain, disability and thickening 
of the knee with insufficient bone changes 
by x-rays to account for the symptoms. 
Symptoms generally progressed over a 
period of months. The pain was gen- 
erally localized in front of the lateral 
ligaments or in the popliteal space. This 
was increased on walking or standing and 
particularly in descending the stairs. 
After rest the knees were stiff and the 
first motions caused increase in pain. 
The subcutaneous tissues were usually 
thickened and the knees appeared large 
and misshapened There generally was 
no demonstrable fluid in the adult. Lat- 
eral instability was not pronounced, 
crepitation was the most general finding 
.\11 subjects showed a moderate or se- 
vere deviation of the weight-bearing line 
from their jin mated feet The diagnosis 
generally could he confirmed by taping 
the feet in inversion with adhesive tape. 
\ marked relief of symptoms followed 
m 2 or 3 days It was believed that this 
was the type of knee v\hich progressed 
to osteoarthritis 

The treatment of the condition con- 
sisted m correcting the pronation of 
the feet with adequate shoeing with 
proper supports. Reduction of weight 
was most beneficial m the obese subject 
Deep heat and massage of the mus- 


cles were necessary in the adult with 
joint changes. This was followed by 
exercises to develop the quadriceps. 


THUMB, INTRINSIC MUSCLES 

Royle^^ describes an operation to re- 
store the opposing function of the thumb 
when there is paralysis of the intrinsic 
thenar muscles. The flexor subhmis mus- 
cle to the ring finger is used. This 
muscle is divided just beyond its bifur- 
cation at the base of the finger, drawn 
back and out at the wrist and then 
passed up the sheath of the long flexor 
of the thumb and attached, 1 branch to 
the short flexor muscle and the other to 
the opponens polHcis Reduction is sim- 
ple since attempting to flex the ring fin- 
ger draws the thumb into opposition. 

(Editorial Note — This operation seems 
simpler in technic than the other meth- 
ods of tendon transplantation, most of 
which must utilize a tendinous pulley 
to secure pull in the correct direction ) 


TIBIA 

Pseudofracture 

Pseudofracture of the tibia is a clinical 
entity involving the upper third of the 
tibial shaft in children between the ages 
of 4 and 16^^ At 1 stage of the disease, 
the roentgeiiographic appearance may 
simulate a fracture, but acute trauma, 
nevertheless, is not an etiological factor 
The exact nature of the disease is not 
known There is a possibility that it may 
be due to a chronic infectious process. 
The pathological reports on 2 of the 
cases in which biopsies were done sug- 
gested this, as did the slight fever and 
leukocytosis present in 3 of the cases. 
Ollonqvist, in Finland, has reported a 
series of cases which simulate this condi- 



1000 


SURGERY 


tion. His cases, however, occurred in 
young army recruits, and in each case 
the lesion was in the middle third of the 
tibia instead of in the upper third. March 
foot is another condition that gives a 
similar roentgenographic appearance ex- 
cept for the location. The etiology of 
this latter condition, as well as that of 
the disease described by Ollonqvist, re- 
mains unknown Other authors have 
commented on what were probably le- 
sions akin to pseudofracture. Several 
German writers speak of an "Umbau- 
zone” and note its occurrence in other 
bones besides the tibia Reischauer calls 
them “wear-and-tear” fractures, due to 
active use of the limb, particularly in 
soldiers. We hope that study of the cir- 
culation in growing children may give 
some clue, as the roentgenograms sug- 
gest that the pseudofracture line may be 
influenced by the course of a nutrient 
artery. 

TUBERCULOSIS 

Tuberculosis of Knee 

McKeever'^** advocated surgical treat- 
ment in tuberculosis of tlie knee Initial 
surgical procedure consisted of the re- 
moval of .s\ novial membrane, articular 
cartilage and the ends of tlie tibia and 
lemur, care liemg taken to avoid the 
ejnplnseal line The tuberculous foci 
encountered were thoroughly curetted 
even wlien tliey crossed the epiphyseal 
line The study consisted of 47 patients. 
Fifty-five per cent presented clinical 
manifestations before the fourth year of 
life Forty-five per cent before reaching 
the tenth year. An average of 3 years 
conservative care per patient was tried 
and did not result in ankylosis of 1 knee 
joint There were 2 mortalities during 
conservative care, 1 after 2 years devel- 
oped pulmonary tuberculosis, the other 


after 1 year from tuberculous meningi- 
tis. One case came to amputation 3 
years after illness. Sinuses developed 
spontaneously in 5 cases. Lumbar sym- 
pathectomy was employed twice. In 
these subj’ects the clinical signs of activ- 
ity increased rapidly. Resection '‘eco- 
nomical” was employed in 39 patients. 
13 were between 6 and 8 years. The 
oldest in tenth year and the youngest 17 
months The latter failed but was finally 
arthrodesed by a second operation in 
the tenth year. There were 2 mortali- 
ties as a result of the operation. One 
from a pulmonary embolus and the sec- 
ond an extensive cellulitis 

Thirty-four patients could be followed 
from 114 to 13 years , 42 per cent of 
these were over 14 years of age Thirty- 
three had solid clinical and x-ray bone 
union. One, although quiescent, had 
pseudarthrosis. Fusion was successfully 
accomplislied after 1 operation in 27 
cases. Two operations were required in 
3, 3 operations in 2, ancl 4 in 1. In the 
latter, the first attempt was made at 5 
years Two cases were operated on at 
the time the knee presented draining 
sinuses of long duration In each case 
fusion resulted from the first operation 
The average shortening of 32 cases was 
4 4 cm The most sliortenmg, that in a 
16-year-old bo\, who had been subjected 
to operation 9 years previously, amounted 
to 5 inches The amount of shortening 
appeared tfi be m definite relationship 
to the amount of destruction of the epi- 
physis. In 1 case there was actual length- 
ening of 2 5 cm A flexion deformity of 
the knee of less than 25° apparently was 
not disadvantageous The greatest de- 
formity was 60° corrected by osteotomy. 
The operation having been done at 9, 
correction at 12 The flexion deformity 
which resulted seemed to progress rap- 
idly during the first 2 years following 
resection in spite of immobilization 
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Genu valgum deformity resulted in 6 
cases. Five developed a varus deviation. 
Internal torsion of the tibia on the femur 
was present in 4 cases. Genu recurvatum 
occurred in 3. Twenty-cases required 
no corrective osteotomy. 

Insulin in the Treatment of Bone and 
Joint Tuberculosis 

Nichols and Compere^'^ state that 15 
cases of bone and joint tuberculosis, 
given from 2 to 5 units of insulin 20 
minutes before each meal, showed an 
average improvement in their weight 
All the patients showed greater interest 
in their food. It was concluded that 
insulin could be used for patients with 
bone and joint tuberculosis who had 
poor appetites and who under the best 
environmental conditions did not gain 
weight. 


XANTHOMATOUS TUMORS 
OF JOINTS 

De Santo and Wilson^*'^ present a 
most complete review on this subject, 
listiip^ the analytical study of 190 cases, 
'riie conclusions are as follows 

1 Xanthcniata of the synovial membrane of 
tlie joints are probably commoner than has 
been hitherto supposed, as is exemplified by 
this gioup of 9 cases over a brief period of 
time. 

2 The preoperative diagnosis of joint xan- 
thoma seems never to have been made Ob- 
scure intermittent swelling of the knee joint — 
associated with pain and free fluid, occasional 
locking, and a movable tumor, usually medial 
to the patella — will frequently be found to he 
caused by xanthoma. 

d Vspiiation of the joint with the recoverv 
ot dark or sanguineous fluid points to the 
])iesence of tumor The demonstration of a 
large amount of cholesterol in the fluid is 
probably pathognomonic of xanthoma 

4 Xanthomata originate in chronic hemor- 
rhagic villous arthritis 

5 The stroma cell is related to the reticulo- 
endothelial system It is derived from the sur- 
face synovial membrane mesothehum, which 


has reticulo-endothelial properties, and gives 
rise to: (a) The foam cell; (&) the giant cell, 
and (c) the pigmented cells found in xan- 
thomatous tumors. 

6. Joint xanthomata are related to some 
fundamental disturbance of lipoid metabolism. 
The blood cholesterol is frequently elevated. 

7. Cholesterol formation probably takes 
place locally as a result of interstitial hemor- 
rhage and is decomposition product of hemo- 
globin. Its failure to be formed universally 
when interstitial hemorrhage occurs is partially 
explained by the systemic disturbance of lipoid 
metabolism which usually exists. 

8. Joint xanthomata can be cured by radical 
excision. In the case of solitary tumors, local 
excision is sufficient, but, in the case of mul- 
tiple or diffuse xanthomata, a subtotal or total 
synovectomy is usually necessary 

9. No instance of a benign giant-cell xan- 
thoma undergoing malignant transformation 
was found. 
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RADIOLOGY 

By Robert Shoemaker, 3rd, Af.D. 


VISUALIZATION OF THE 
CHAMBERS OF THE HEART, 
THE PULMONARY CIRCULA- 
TION AND THE GREAT 
BLOOD VESSELS IN MAN 

This was acconiplishecl hv Rohh 

and I Steinberg ^ Ijy developing a technic 
whicli would permit injection of a radio- 
pcKjiie substance rapid!} enough to make 
the blood stream opaejue Tlie radiopaque 
substance for this jiurpose must be (1) 
Freely miscible with the blood , (2) phar- 
macologically inert, (3) nomrntating to 
tlie \ciscular system , (4) iiuiitoxic in the 
doses used, and (5) rapidly inactivated 
or eliminated Iw the body Diodrast, 
injected at a rate not exceeding 1 ounce 
(30 cc ) per second has satisfied these 
criteria 

Roentgenograms are made at the time 
the system to be studied is opacified 
The interval between injection and tak- 
ing the films IS judged beforehand by 


measuring the ''arm to lung” and "arm 
to carotid sinus” circulation time to the 
right and left heart The technical fac- 
tors for the films dififers from the con- 
ventional only m the use of overpene- 
tration An increase of 8 to 12 kv 
above the usual kilovoltage is usually 
sufficient \\ ith 1 injection and 2 roent- 
genograms provided l)v the ordinary cas- 
sette sliifter for stereoscoj^y, it is possi- 
ble to visuah/e the right side of the 
heart and the ])ulmonary arterial tree 
jiractically ever}' tune The left cardiac 
chambers and the thoracic aorta are also 
visualized m al)ont tliree-qnarters of the 
cases 

The dosage vanes roughly with the 
body w'eight and the region to be visual- 
ized. In the average person, 1% ounces 
(35 cc ) of the 70 per cent solution of 
diodrast is sufficient for opacification of 
the left heart and thoracic aorta; % to 
1 ounce (25 to 30 cc ) suffices for visual- 
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ization of the pulmonary blood vessels. 
The duration of injection is 2 seconds 
or less. 

Roentgenoscopic examination of the 
chest usually precedes visualization of 
the heart and aorta in order to record 
the optimal position of the thorax for the 



Fig 1 — Posteroanterior position Note ele- 
vation of arms Injector protected by lead 
apron stands at side of casette shifter (Robb 
and Steinberg ^in J Roentgenol ) 

riioht and left anterior olilique views To 
lest the correctness of the ])()sition and 
the r()entgenogra])lnc technic, a control 
roentgenogram is made and developed 
at once 

Next a modified 12-gauge Lmdermaim 
transfusion needle connected to a 2-way 
luier-Lok stopcock having an inside 
diameter (jf 0 083 inches is inserted into 
an arm \em and the i)atient ])laced in 
position A 50 ec syringe containing the 
proper amount of diodrast is connected 
and approximately ounce (20 cc ) of 
blood IS drawn into the syringe slowly, 
to prevent diffusion I'eing ligliter, the 
blood rises to the to]) and with the arm 
raised to an angle of 45 degrees above 
the horizontal, it forms a column above 
the diodrast 

The patient is now ready for the injec- 
tion, At the direction, '‘breathe out/' he 


exhales forcibly until stopped by the 
command, "breathe in.” At this moment 
the stopwatch is started by the technician 
and the injection is begun. The contents 
of the syringe are injected in 2 seconds 
or less. The inspiratory position is held 
until the opaque material has arrived in 
the pulmonary arterial tree and the roent- 
genogram has been made Then, at the 
order, "relax,” the patient exhales pas- 
sively. The inspiratory position is as- 
sumed again shortly before the time of 
opacification of the left chambers of the 
heart and the aorta, and is held until the 
instruction, "breathe naturally,” is given 
after the last exposure has been made. 

The posteroanterior position is used 
routinely for visualization of the superior 
vena cava, the lung roots and the pul- 
monary circulation. 



Fig 2 — Right anterior obluiue position, im- 
meduitely before injection (viewed from the 
side) S>rmge containing diodrast attached 
to needle-stopcock unit Note column of blood 
above diodrast and position of injector’s 
hands (Robb and Steinbeig \m J Roent- 
genol ) 

The oblique jioMtions are necessary 
for study of die lieart and thoracic aorta 
The left anterior obluiue position is used 
routinely; the right oblique view also is 
employed when a side view of the heart 
is desired. 
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For visualization of the superior vena 
cava and the right auricle, the time for 
exposure regularly is 1% seconds after 
the beginning of injection. For the right 
ventricle and the pulmonary arterial tree 
the interval is usually 3 seconds, but 
may be 6 seconds or longer if there is 



Fig 3 — Contrast roentgenogram Three 
seconds after the beginning of injection Nor- 
mal. aged 20 The right chambers of the 
heart, the pulmonic conus, and the entire pul- 
monary arterial tree are filled with diodrast 
The interventricular septum is indicated b> 
the lov^er arrow, and the left cusp of the pul- 
monic valve b> the upper arrow. The right 
branch of the pulmonary artery is bracketed 
bv darts (Robb and Steinberg . Am J Roent- 
genol ) 

IHilmouary emph}i,ema or other cause 
for slow venous inflow 

The time for exposure of the left ven- 
tricle generally varies between 6 and 9 
seconds with an average of 8, but it may 
exceed 20 seconds. 

Contraindications to the use of dio- 
drast are severe liver disorders, nephritis. 


and hyperthyroidism. The test should be 
used cautiously in patients with heart 
disease and circulatory failure. It should 
not be used in patients who are critically 
ill Premedication with a barbiturate 
compound is advisable for nervousness. 
Epinephrine should be given when there 
IS an allergic tendency or hypertension. 
The stomach should be empty or nearly 
so to prevent nausea and vomiting and 
the solution should be clear and warmed 
to 99 6° F (375° C). The sensations 
to be experienced should be described to 
tlie patient to allay apprehension before 
injection and to prevent excitement dur- 
ing the immediate reaction 

To date, 48 injections have been made 
for pharmacological study and 190 for 
visualization 

Immediate reactions appear in 10 to 
20 seconds after the injection They con- 
si.st of a metallic taste, and a wave of 
intense lieat which starts in the mouth 
and spreads through the body Concur- 
rently. there is a fall m arterial blood 
pressure which rarely exceeds 30 mm 
Mg, a rise in lieart rate of approximately 
30 beats per minute and flushing of the 
face and the shoulders 1 )izzmess, weak- 
ness and nausea are observed occasion- 
ally Transient pam and venospasm at 
the site of injection occur in a few 
instances 

Delayed reactions occurred mfre- 
(juently Urticaria appeared promptly in 
15 patients and angioneurotic edema in 
2 others , epinephrine gave prompt re- 
lief Dermatitis medicamentosa occurred 
only once. slight elevation of tempera- 
ture was observed 9 times , m 2 other 
patients, a chill and high fever followed 
injection Mild thrombophlebitis devel- 
oped at the site of injection 33 times 
but was unimportant since it involved 
only a small segment and caused neither 
discomfort or embolism. No toxic effect 
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upon the heart, the lungs, the kidneys, 
the liver, and blood could be observed. 

This method gives exact information 
regarding the chambers of the heart and 
pulmonary circulation. A new field for 
the study of the anatomy and the physiol- 
ogy of the circulation is opened up. 



Fig 4 — Same patient <is in Fig 3 Con- 
ti ast roentgenogi.un Fight seconds after in- 
jection The left auricle and the left ventrick 
arc indicated In the middle and lowest al- 
lows on the left side, a pulmonary vein bv 
the lower right dart The ascending aorta is 
enclosed liv small arrows Note the 2 
blanches fiom the aortic arch and the left 
axillary aiter> fFobb and Steinberg \m 
J Roentgenol ) 

G P Robb and I Stemberj;- rci>ort 
their findings in tiie 4 common ty}K.'s of 
cardiovascular disease, namely; Rheu- 
matic; syphilitic, hypertensive, and ar- 
teriosclerotic. 

In mitral stenosis and insufficiency, the 
pi-ominence of the pulmonary arc in the 
frontal view is caused directly by the 
dilated pulmonary artery and not by the 


enlarged pulmonary conus or left atrium. 
Also elevation of the left bronchus was 
not caused by the left atrium but appar- 
ently by engorged pulmonary veins. In 
syphilitic aortitis, the most frequent site 
of involvement, the intracardiac portion 
of the aorta, was outlined and the exact 
size, shape and position of aneurisms of 
the aorta determined. In hypertensive 
heart disease the exact degree of dilata- 
tion and tortuosity of the aorta and 
buckling of the inominate artery was 
demonstrated. In the patient with ar- 
terio.sclerotic cardiovascular disease, the 
heart was found to be normal in size, the 
apparent enlargement in the roentgeno- 
gram being due to the deviated spine, 
whereas the aorta exhibited a moderate 
degree of dilatation, elongation, and un- 
folding with calcification and thickening 
of the walls. 

The authors suggest that this method 
will place conventional roentgenography 
on a firmer footing, enhancing its clin- 
ical value, need for e.xact visualization 
of the chambers being reserved for those 
cases presenting unusually difficult diag- 
nostic problems 


ACQUIRED VALVULAR 
HEART DISEASE 

M C. .Sosman® points out that there 
are .3 important basic facts to remember 
before considering the individual lesion 

( 1 ) The roentgenological method is of 
most value to the clinician when trying 
to decide if heart disease is present. Car- 
diac enlargement indicates heart disease, 
hilt serious cardiac involvement may be 
jiresent in a heart with a normal contour 

(2) The x-ray examination is one of a 
number of physical examinations (3) 
Valvular disease of the heart sooner or 
later results in hypertrophy or dilatation 
of 1 or more chambers, and causes typ- 
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ical changes in the cardiac contour in the 
great majority. 

During roentgenoscopy, particular at- 
tention should be paid to calcification in 
the valves, as this has been demonstrated 
in a great many hearts at necropsy 
Sosman further points out that it is more 
difficult to diagnose double lesions than 
lesions of 1 valve only. Ordinarily, 1 
valve will be involved first, and if 1 
valve is calcified and the other not, we 
may infer that the calcified valve was 
involved primarily. 


GALL-BLADDER AND BILIARY 
TRACTS 

X-ray Diagnosis — Until 1924 and 
the discovery of the Graham test, radiol- 
og}’ played only a minor role in the 
revelation of biliary affections Since 
then, a satisfactory drug for oral admin- 
istration has been found and accorded 
general preference o\er the older intra- 
venous method. 

Preparation reipiires careful attention 
to details Kirklm's instructions for a 
60-grain (4 Gin ) dose of tetraiodo- 
phenolphthalem dissolved m 1 ounce 
I 30 cc ) of distilled water \\<is (luoted 
“(1) At 6 1’ \r eat supper of usual 
<unount, but without eggs, cream, butter, 
or other fats ( 2 ) Immediately after 
supiier, einjit} the entire contents of this 
bottle (the d}e) into a glassful of grape 
juice, stir well and drink it all (3) Do 
not take a laxative or any other medi- 
cine. (4) At 7 o’clock ne.xt morning, 
take a rectal injection of warm salt solu- 
tion until the water returns clear. (5) 
Do not eat breakfast; you may drink 
water, black coffee, or clear tea ” Three 
sets of films are made, 1 at 14 hours, 1 
at 16 hours, and a third after the inges- 
tion of a glassful of milk and cream in 
equal parts following the patient’s usual 


lunch The films are viewed between 
exposures and technical corrections made. 
If this procedure is adhered to, re-exam- 
inations will scarcely exceed 5 per cent. 

Primarily cholecystography is a test 
of the ability of the gall-bladder to receive 
and concentrate dye This should there- 
fore be mentioned first in the report, and 
the criteria of a normal response should 
always be liberal. 

Absence of any shadow of dye indi- 
cates abnormal function If the term 
“faint” is restricted to a shadow so deli- 
cate that it is hard to discern, less than 
7 per cent of these patients will fail to 
have disease 

Mottling of the shadow W’ith local 
transradiant or dense areas is indicative 
of cholecystic tumors or gallstones, al- 
though causes outside the gall-bladder 
must be excluded When the gall-bladder 
shadow remains the same size through- 
out the examination, disease is probably 
present and the patient sliould be re- 
examined without dye. Hourglass de- 
formity and certain congenital anomalies, 
.such as redujilKafions of the gall-bladder, 
are readily apparent when the viscus is 
dejiicted by the dye 

The shadow’ cast by gall-stones will 
depend on their relative calcium content. 
Small calculi <’ire often best seen in the 
third film when the gall-bladder is con- 
tracted and the dye partially expelled 

Benign papillomas were found in 8 5 
jier cent of more than 15,000 gall-blad- 
ders .surgically removed at the clinic. 
They arc usually less than 0 5 cm in 
diameter and never close together They 
are most often remote from the fundus. 

In contrast to papillomas, adenomas 
are most often single and situated imme- 
diately at the pole of the fundus. They 
may attain a size of 2 cm. 

Carcinoma has a tendency to originate 
in the neck of the gall-bladder and pro- 
duce early obstruction, consequently no 
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dye enters the gall-bladder to produce a 
shadow. 

In general, 95 per cent of all chole- 
cystographic diagnoses should be con- 
firmed at operation. Ninety-eight per 
cent based on the absence of any dye 
should be confirmed and 94 per cent of 
faint shadows should prove significant 
of disease. Gall-stones should be recog- 
nized in 70 per cent and of the remaining 
30 per cent, 28 will be diagnosed abnor- 
mally functioning gall-bladder The pro- 
portion of papillomas, adenomas, and 
other benign tumors discovered will not 
be large. 

Although a positive diagnosis is highly 
accurate, errors up to 10 per cent to 
discover existing disease are not unusual. 
Extra biliary disease, such as diabetes 
mellitus, peptic ulcer, obesity, pernicious 
anemia, thyrotoxicosis, myxedema, pul- 
monary tuberculosis, and appendicitis 
have little or no influence on the chole- 
cystographic response 

In conclusion, it sliould be remembered 
that a normal response is not fallacious. 


RADIOLOGY IN OBSTETRICS 

J R Hartley'* correlates the informa- 
tion olitained from a routine radiologic 
examination in pregnancy The possi- 
bilities and limitations are discussed and 
m numerous instances illustrated by 
cases and roentgenograms. 

Tlie technic should satisfy the follow- 
ing criteria 

1 It should 1 k‘ ^’cnerally applicable 

2 It should bear sonic relation to the con- 
ditions obtaining? at the time of delivery 

3. It should be callable of giving the neces- 
sary information for pelvimetry, or should be 
easily adaptable to give this information as 
required. 

4 It should enable an answer to be given, 
from routine films, to as many obstetrical 
problems as possible. 


5. It should be accurate and must not permit, 
under any circumstances, even if an error of 
judgment be made, of any information being 
given which may lead a patient to enter a labor 
which has no hope of being successful. 

6 It should be harmless to both mother and 
fetus 

7. It should enable comparisons m successive 
pregnancies in the same individual 

Hooton’s technic is used and the claim 
that this is correct to within ^12 inch is 
substantiated by the author. 

Detection of the fetus is possible after 
the sixteenth week but depends on prep- 
aration of the patient and careful tech- 
nic. Nonvisualization does not necessar- 
ily rule out a pregnancy. Estimation of 
fetal age may be based on size of the 
fetal head and general development of 
the body 

Feta/ death is diagnosed by Spalding's 
sign, which may occur within 64 hours 
of the death of the fetus. Failure to grow 
and sagging of the fetal parts is also a 
sign of death 

In the majority of cases, information 
of an exact nature on the following points 
may be gained 

1 Presence or absence of a fetus , number 
of fetuses. 

2 Viability or death of the fetus 

3 The presenting part, or parts, and then 
relationship to the pelvic canal 

4 Shape of the pelvic inlet and outlet, all 
deformities being exactly demonstrable in size 
and degree 

5 Inclination of the pelvic inlet from the 
horizontal and of the axis of the uterus (an- 
teroposterior or lateral deviation), in relation 
to the pelvic inlet. 

6 Fetal deformities. 

7 Hydramnios 

8. Pelvic measurements 

9 Cephalic measurements 

In addition, in expert hands, the fol- 
lowing information may be obtained * 

1 The duration of pregnancy 

2 Disproportion 

3 The reason for nonde scent of the ^^ad 
at full term. 
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4. Intrauterine or extrauterine pregnancy. 

5. Postmaturity. 

6 Pregnancy with abdominal abnormalities. 

W, E. Caldwell, H. C Moloy and 
P. C. Swenson® stress the importance 
of the roentgenologist and obstetrician 
being trained to appreciate the signifi- 


L The presentation of the fetus, fetal abnor- 
malities, the presence of multiple pregnancy, 
signs of fetal death, etc. 

2. The size and shape (anatomical classi- 
fication) of the maternal pelvis 

3. The size and shape and the degree of 
flexion or extension of the fetal head. 

4. Fetal-pelvic relationships, i. e., the obstet- 
rical position of the fetal head with relation to 



Fig 5 — Stereornentgenograms The patient is placed supine with the anterior superior spines 
perpendiciilarh above the midpoint, .Y, of the tube shift Lumbosacral pad in place. The target 
placed at a 25-inch tube-film distance is centered for the first exposure over the center of the 
table and plumbed to peg 2' of the casette frame fixed to the table edge For the second exposure, 
the tube is shifted catidad 2'^d inches and plumbed to peg 1' of the casette fiame The known 
iihiikei (2 and 4) is suspended just tree of the lower abdomen above the symphysis B The 45° 
angle view of the subpubic arch Lumbosacral pad removed Target is moved downward and 
tilted at approximatelv^ light angles to the pubic symphysis and rami (Caldwell, Moloy and 
Swenson Am J Roentgenol ) 


cance of what may be observed in films, 
particularly those factors in the pelvis 
and fetal head which cause the common 
forms of mechanical complications of 
labor 

The following information may be ob- 
tained from a roentgenologic examina- 
tion at or near term : 


the pelvic inlet, and the station of the head 
with relation to the symphysis in front or the 
sacrum behind 

5. The level of the head in respect to the 
pelvic inlet 

From a roentgenological standpoint, 
the factors concerned in labor may be 
divided into 2 classes : The measurable ; 
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and immeasurable. The measurable con- 
sist of the classical pelvic diameters ; the 
immeasurable refer to the shape, posi- 
tion, or relationship of 1 anatomical part 
to the other. To date the roentgenologist 
has been concerned primarily with the 
former, paying little attention to the ap- 
plication of the latter terms to the diffi- 
culty or ease of delivery. This study, by 
determining how the fetal head descends 
through pelves of various shapes, at- 
tempts to demonstrate the fetal and pel- 
vic factors which cause arrest in the 
occipitoposterior and in the transverse 
position, and the correct mechanical prin- 
ciples to employ in forceps operations 
and other related obstetrical problems 
Most methods of roentgen pelvimetry 
and cephalometry are modifications of 
the so-called frame or position methods 
and of the parallax, or stereoscopic meth- 
ods Pelvis measurements obtained by 
any one of these methods or their numer- 
ous modifications are accurate within 
practical limits Schumann, for example, 
by direct measurement of the inlet diam- 
eters at operation has shown that Thoms’ 
method of pelvimetry is accurate witliin 
2 mm Clifford has reported favorably 
upon the accuracy of Johnson’s method 
for the pelvic and fetal head and of the 
pelvis at the inlet and the ischial spines 
The results of Ball’s work tend to indi- 
cate that head volume is a better index 
of head size than the classical cephalic 
diameters This method would also seem 
to be the most practical of those which 
attempt to c.stimate ease or difficult}' of 
delivery from head size alone TTowever, 
estimation of the head volume does not 
take into consideration the shape of the 
head. Goodwin has recently drawn at- 
tention to the importance of head shape 
in labor. Two general types may be rec- 
ognized : The long oval and the round 
The long narrow type of head usually 
flexes and moulds well, whereas the 


round head not infrequently moulds with 
difficulty. Experience has shown that a 
primigravida with an average or small 
child may require operative delivery, 
while the same patient as a multigravida 
may deliver easily a larger baby; also 
serious difficulty may be encountered 
when no bony disproportion exists. For 



Fig 6 — Lateral exposure to outline the 
sacrosciatic notch The target is centered over 
depression just posterior to the greater tro- 
chanter of the femur (Target-film distance 
36 inches ) (Caldwell, Moloy and Swenson 
Am J Roentgenol.) 

these reasons, nieasiirenieiits alone do 
not answer all of the questions. 

The roentgenologic examinations of 
the pelves of pregnant women used in 
this study consist of anteroposterior ster- 
eoroentgenograms, a lateral view to in- 
clude the sacrosciatic notch, sacrum and 
pubes, and a 45-degree angle view of 
the subpubic arch During labor, the 
view^ of the subpubic arch may be omit- 
ted, The stereoscopic anteroposterior 
films are viewed and measurements made 
with the precision stereoscope. Should 
the observer not feel reasonably sure of 
his measurements with this method, the 
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technic described by Ball should be re- tion and curvature of the sacrum behind 
sorted to as a check. and the inclination of the symphysis and 

In analyzing pelvic shape and for the pubic rami in front Transverse diam- 
purpose of description, the pelvis is di- eters from the inlet to the tuberosities of 
vided into the upper pelvis (inlet) ; the the ischium are influenced by the splay 
midpelvis (level of the ischial spines) ; of the side walls of the pelvis, the length 
the lower posterior pelvis (the space of the ischial spines, and the size and 
above the sacrococcygeal platform) ; and shape of the subpubic arch. It must be 



ABC 


Fig 7 — A, anal>sis of pelvic capacity from the inlet view cd — coronal plane passing through 
the widest transverse diameter and the ischial spines to form the anterior and posterior segments 
ah — anteroposterior diameter of inlet and its 2 parts ; the anterior and posterior sagittal diameter 
a' and ^ c — anterior puboiliac boundary of the anterior segment / — posterior iliac boundary 
of the posterior segment f — sacral portion of boundary of posterior segment variable according 
to width of sacrum, qh — angle of fore pelvis behind symphysis (retropubic angle) variable 
according to pelvic type 

B, analysis of pelvic capacity as viewed from the lateral aspect 1, 2, 3, 4 — parallel pelvic 
planes cd — coronal plane through widest transverse diameter of inlet and the interspinous diameter 
at right angles to the parallel pelvic planes ah — anteroposterior diameter of inlet with the 
anterior and posterior sagittal diameters a' and y y — size and shape of sacrosciatic notch 
\'anable according to pelvic type — section of ihum which may preserve good length to posterior 
sagittal diameter {h') in spite of a narrow^ sacrosciatic notch r— inclination of the sacrum, the 
si/e of the angle subtended hv the plane of the inlet ah and the upper surface of the sacrum 
kf — posterior sagittal at level of ischial spines gh — ^anteroposterior diameter of outlet in front 
ot tlie sacral tip Note the level ot the sacrococcygeal platform to the plane of the spines at j 
Vote length ot postern )i sagittal <\t level of third plane (heavy part of line gh) 

C, 4Uial\sis of pelvic capacity front Mew a — angle of subpubic arch Vaiiable in size and 
slhipe h — vMiiations in curvature of pubic ranu c — depth of true pelvis (Caldwell, Moloy and 
S\vens<')ii \m J Roentgenol ) 

tlu' l(n\er anterior j^elvis or outlet (the remembered tliat the free .space of the 

sijace in front of the sacral tip). The subinibic arcli does not become available 

jicKis is dnided into an anterior and for the head until the head is low on tiie 

posterior scj^inent by a coronal plane pelvic floor m the fore pelvis 

passing through the widest transverse Classification of Pelves — Pelves arc 
diameter of the inlet and through the classified according to the shape of the 

interspinous diameter At the inlet, the inlet in association with a description 

lengths of the anterior and posterior of the boundaries of the true pelvis at 

sagittal diameters and the widest trans- lower levels. Four standard parent or 

verse diameter vary according to the pure types have been selected to form 

basic inlet type. At lower levels, the the basis for a simplified morphologic 

anterior and posterior sagittal diameters classification and a terminology is pro- 

are affected by variations in the inclina- posed which describes these 4 types. By 
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suitable combination, these terms also 
describe the shape of the mixed, or bor- 
derline forms. The posterior segment of 
the inlet is formed by the sacrum and a 


mixed or borderline forms, the first term 
used indicates the shape of the posterior 
segment and the second the shape of the 
anterior segment. 



I’.u-tors which affect pelvic form A Evolutionary — transition from long oval 
(anthiiii)oi(l) to the flat type (vertical axis) B Sexual — overlap of masculine 
chaiacters from the gynecoid lo extieme android type (trans axis.) and within 

the evolutionary cycle 


]r,jr 8 — n]ai,>:iam to sliow the Kuadation of 
a transveise oval, the pteseiice of masculine 
mixed toinis to the paienl 4 t\pes (Caldwell, 


clmn^fe m pehic foim fiom a longitudinal oval to 
(.liaractenstics and the relation of boiderline or 
Molo} and Swenson Am J Koentgenol ) 


portion of the 2 iliac bones in the region 
of the sacrosciatic notch The anterior 
segment is formed by the ilia along with 
the pubis. Accordingly, the posterior 
segment may conform to 1 standard type 
and the anterior to another, producing 


( 1 ) The Anthropoid Type — This pel- 
vis closely resembles the shape of the 
pelvis of the anthropoid apes and pre- 
sents a long, narrow, oval shape 

(2) The Gynecoid Type— This type 
refers to the normal female pelvis, which 
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Fig 9 — Diagrams of the 4 parent foims and the common borderline types The examples 
sliown in D, G, and f should all be grouped in the antliropoid-gynecoid class for the sake of sirn- 
phcit\ A Tiue anthropoid type (parent type) , B, true gynecoid type (paient type) , C, android- 
anthropoid type (mixed form) , D, antliropoid-gynecoid type (mixed form) , E, gynecoid-dat type 
(mixed form) , F, android-gynecoid type (mixed form) , G, gynecoid-anthropoid type (mixed 
form) somewhat similar to the 4-sided type of Weber, H, true platypelloid (fiat) type (parent 
type) , I, true android type (parent type) , J, gynecoid with a narrow fore pelvis (mixed type) , 
K, asymmetrical type, L, android-flat type (mixed form). (Caldwell, Moloy and Swenson 
Am J Roentgenol ) 
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presents all of the well-known female sex 
architectural characteristics The form 
of the inlet is round. 

(3) The Plat)^elloid Type — ^This pel- 
vis is essentially human in characteristics 
and presents a wide or transverse oval 
appearance. 

(4) The Android Type — This pelvis 
bears a morphological resemblance to the 


upright sacrum with the symphysis paral- 
lel to it, but at a considerably lower level. 
The sacrum is long and narrow and 
may contain 6 segments. 

In the typical gynecoid pelvis, the 
ratio between the inlet diameters is ap- 
proximately 11 to 13. In the extreme 
gynecoid type, the inlet is well curved 
and capacious in both segments. The 



10 — ^ r.ateiMl roentgenogram early in labor. Extreme posterior parietal position at 
inUt Siuh d marked degree is i<ire ab — first plane at inlet and true conjugate diameter 
< ,/ — ]^n\^ axis (d ietal head vf — perpendicular to inlet through midpoint of true conjugate 
diaiiietei Mote relationship of cd to cf and ab B Lateral roentgenogram early m labor 
Ibxlieiiit anterior parietal position so rare in this degree as to be considered an obstetrical curi- 
osity ub- -hist plane of inlet and true conjugate diameter cd — long axis of fetal head ef — per- 
peiidioulai to inlet tin (High midpoint of true conjugate diameter Note relationship of cd to cf 
and ab (Caldwell, Moloy and Swenson Am J. Roentgenol) 


human male pehis The inlet is wedge- 
shaped nr blunt lieart-shaped 

Tlie typical anthropoid characteristics 
reveal a long narrow, oval inlet, but the 
transverse measurements are adequate in 
spite of the relative narrowing The pos- 
terior iliac portion of the inlet over the 
sliallovv Init wide sacrosciatic notch is 
long The subpubic arch exists as a nar- 
row incisura under the wide heavy sym- 
physis The lateral view shows the 
marked pelvic obliquity as well as the 


widest transverse diameter is placed con- 
siderably in advance of the promontory 
The sacrosciatic notch and the posterior 
iliac portion of the inlet at the apex ot 
the notch are average in size The sac- 
rum slopes backward, creating a wide 
sacrosciatic aperture and insuring ample 
space in the posterior pelvis The bones 
are of average thickness. The subpubic 
arch is wide and smoothly curved The 
side walls of the pelvis are straight, pre- 
serving down to the mtertuberous and 
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interspinous diameters the transverse 
capacity present at the inlet. 

In the platypelloid pelvis, the antero- 
posterior diameter is short and the trans- 
verse diameter is wide, being placed 
midway between the symphysis and prom- 
ontory. The sacrosciatic notch may appear 
small as a result of foreshortening due to 
the anteroposterior flattening throughout 


In addition to the above characteristics, 
the following regions of the lower pelvis 
must be described in detail * 

(a) Subpubic arch — ^Wide, moderate, narrow. 

(b) Pubic rami — straight or curved. 

(c) Splay of the side walls — divergent, 
straight or convergent 

(d) Fore pelvis — well formed or funnel- 
shaped 

(e) Character of the ischial spines 



Fig 11 — A The common mechanism of engagement and descent as revealed by this investi- 
gation The head engages from a postenor parietal presentation with the sagittal suture of the 
head pointing toward the symphysis The anterioi parietal bone descends behind the symphysis in 
a downward and backw'arcl direction B S>nclitism Illustrating 1 concept of the mechanism 
of engagement This concept assumes that since the symphysis is short and the sacrum is long 
the posterior aspects of the head must descend more rapidly than the antenor part This mech- 
anism has not been observed in any roentgenologic examination (Caldwell, Moloy and Swenson 
\ni J Roentgenol ) 


the jielvis The sub])uhic arcli and lower 
pelvis usually conform to the female ty])e. 

The android or male inlet correctly 
termed “wed^e-shajied " The angle of 
the fore pelvis at the inlet is narrow 
The widest transverse diameter is sit- 
uated close to the sacrum, and the pos- 
tenor iliac portion of the inlet is short 
This feature also affects the sacrosciatic 
notch, wdiich is narrowed The sacrum is 
inclined forward approaching the ischial 
spines. The subpubic arch is narrow, 
toward whicli the side walls of the pelvis 
converge The bones are heavy and 
angular, and the true pelvic cavity is 
deep. 


if) The sacrosciatic notch — wide, average 
oi masculine type 

(q) The sacrum — general concept of length, 
width, curvature and number of segments 
ih) Sacral inclination — forward, average or 
backward 

(i) Lateral bore — straight, convergent, or 
divergent 

(/) Posterior pelvic capacity at the inlet and 
at the level of the spines and the relation ot 
the sacrococcygeal platform to the latter. 

(k) Shape of the outlet in front of the 
sacral tip 

Finally, the pelvis should be studied 
as a whole to determine whether it is 
well formed or angular irrespective of 
the type. 
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Pelvic Morphology and Mechanism 
of Labor — During the past 5 years, a 
senes of approximately 2000 cases have 
been accumulated from which to study 
pelvic morphology and the mechanism of 


factors warrant consideration: namely, 
the changes which occur in the direction 
of the long axis of the head as it is forced 
and guided in a certain axis through the 
pelvis and the position of this axis either 





Fij? 12 — A^daptation of fetal head to peKic shape for variable axes of descent A Transverse 
jxisition in gynecoiti and platypelloid types caused by the shape of the posterior pelvis as the head 
descends m an axis through the posterior pelvis B Adaptation of head to transverse position in 
the android type foi the same reason C Adaptation to the occipitopostenor position or the oblique 
anterior position in anthropoid type for the same reason D Adaptation of the head to the trans- 
verse p<isition in the android-anthropoid type as head descends through posterior pelvis due to the 
flat posterior segment E Adaptation of the head to an occipitopostenor position (or anterior 
position) as the head descends through axis in the f^»re pelvis in the android-anthropoid t>pe 
A Adaptation of the head to a transverse position with descent through the fore pelvis in pelves 
pfissessing a wide angle at the inlet (retropubic angle) G Adaptation of the head to an anterior 
position in a narrow fore pelvis when the head descends through the anterior segment H Adap- 
t<ition of the head to a posterioi position in a narrow fore pelvis when the head descends through 
the anteiior segment As a result of these principles of head adaptation, the obstetrical position 
of the head after engagement has occurred may be quite different from the position which existed 
before the onset of labor (Caldwell, Moloy and Swenson Am J Roentgenol ) 


labor, 1000 of these cases were studied 
during* labor itself and from these it has 
been ])()ssible to draw conclusions as to 
the actual mechanism of labor Flexion 
and moulding of the fetal head occur in 
varying degrees wlienever bony or soft- 
part resistance is met From the stand- 
point of fetal-pelvic relationship, 2 other 


with relation to the s>m]>hysis in front 
or the sacrum behind 

At term, just before the onset of labor, 
the long axis of the head may show the 
varying degrees of asynclitism or angula- 
tion to the inlet illustrated in Fig 10 
The posterior parietal position is 
known as Litzman’s or Varnier’s obli- 
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quity and the anterior parietal position is 
referred to as Nagele’s obliquity. In the 
majority of instances, engagement begins 


In normal labor, the stereoroentgeno- 
grams show that in the majority of cases 
the mechanism of engagement and de- 




n — \ diagraniiiKitic attempt tt) illustrate certain principles to be coiibidered in the use 
<if the obstetrical forceps oi in manual methods of assisting labor It is to be lealized that a heatl 
in tile position illustrated in A may descend downward to C or downward and backward to the 
l)osition shown in D The head in B may be carried downward to D or downward and forward to 
position shown in C Rotation of the head depends upon the shape of the pelvis at the level ot 
airest or its shape above or below A head arrested as in A should be deviated downward and 
backward A head arrested as in B should be brought downward A head arrested at C should 
be deviated downward and backward away from the symphysis A head arrested at D must be 
brought downward and forward into the pelvic outlet A head arrested over the outlet as in E 
should be brought to a lower level downward before the act of extension as m P In the diagrams 
shown in G, H, and I an attempt has been made to illustrate how forceps should bring a head 
torwanl over the outlet from an arrest in the posterior pelvis as in D G The act of extension 
tor arrest m anterior oblique position H The act of lateral flexion for arrest in transverse 
position / The act of increased flexion for direct occipitopostenor positions The head becomes 
flexed as the brow meets the resistance of the anterior portions of the fully dilated cervi-x or the 
l)ubic symphysis (Caldwell, Moloy and Swenson Am J Roentgenol) 


with the head assuming a moderate de- 
gree of asynclitism and showing a tend- 
ency toward a posterior parietal presen- 
tation. 


scent occurs along an axis in the pos- 
terior pelvis. This observation supports 
the contention that the axis of the lower 
uterine segment and cervix is commonly 
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maintained in this posterior region by its 
fascial supports. For this reason, the 
head is made to descend in the most 
ample part of the pelvic cavity, the pos- 
terior segment. At the bottom of the 
posterior pelvis, anterior rotation from 
the occipitoposterior or transverse posi- 
tion begins and is completed when the 
head is forced downward and forward 
to a lower level in the outlet itself. In 
contrast to descent through the posterior 
segment, labor is usually prolonged and 
asosciated with uterine inertia and slow 
dilatation of the cervix in the anterior 
segment. 

The axis of descent may be explained 
for a round or oval head in the 4 parent 
types of pelves previously described 

For gynecoid, platypelloid, and an- 
droid types, the flat straight margin of 
the sacrum predisposes to a transverse 
position of the head if it is brought close 
enough to the sacral region In the 
anthropoid types, the transversely nar- 
rowed inlet, in association with the sac- 
ral concavity, more easily admits the 
Iiead in anterior or posterior oblique 
positions The borderline types are de- 
scribed in the preceding illustration 

Knowledge of the axis of descent and 
the role of pelvic shape in determining 
the obstetrical position of the head is 
important in the management of labor 
and in the treatment of pelvic arrest As 
soon as the roentgenologist has obtained 
sufficient experience in film interpreta- 
tion to appreciate pelvic type and the 
fetal-pelvic relationships during labor, 
jiractical suggestions may be offered with 
regard to the axis of traction, the proper 
level for the anterior rotation of the head 
and the optimum mechanism through 
the lower pelvis During the past 18 
months the attending and resident staff 
of the Sloan Hospital for Women have 
made a definite attempt to apply this 
information The result has been a de- 


crease in the incidence of difficult forceps 
deliveries by means of more careful selec- 
tion of cases for cesarian section , yet the 
incidence of the latter operation has not 
increased. Forceps operations have been 
handled on better mechanical principles 
and with a decrease in fetal mortality 
because there has been a more accurate 
knowledge of the shape of the pelvis and 
of the position of the head Although by 
a study of the roentgenograms taken 
before labor, it may be possible to predict 
the type of labor which will ensue in 
certain cases, the many factors involved 
make the films taken during labor more 
valuable. 


ALLERGIC REACTIONS TO 
CONTRAST INJECTIONS 
FOR UROGRAPHY 

K A. Hultborn’^ reports 7 cases of 
complications in urographic contrast 
media injections and adds these to 8 
similar cases found in the literature One 
of the latter was fatal. The symptoms 
were interpreted as allergic reactions re- 
leased by the dye. The author recom- 
mends taking an allergic history before 
injection and proceeding verv cautiously 
if a positive history is found For com- 
plications, he recommends calcium intra- 
venously and adrenalin subcutaneously 
For shock he recommends analeptics and, 
if necessary, intravenous drip 


ROENTGEN EXAMINATION 
OF THE COLON 

J. C. Root® illustrates the value of 
this method of diagnosis in visualizing 
anomalies, functional disorders, and or- 
ganic lesions. 

Anomalies, while of little or no clin- 
ical significance, are of interest. Prob- 
ably the commonest is variation m 



1018 


SURGERY 


length of the coloii and next, variation 
in position. The cecum due to 3 varia- 
tions in development may be found in 
almost any part of the abdomen except 
the left upper quadrant Failure of rota- 
tion allows the cecum to he at any loca- 
tion from the liver to the right iliac 
fossa. A long mesocecum allows a wide 



Fig 14 — Diverticulosis of the sigmoid 
colon These small, protruding sacs represent 
the characteristic appeal ance of the hernia- 
tion of the intestinal mucosa through the 
intestinal wall (Root S Clin Ntjrth Amer- 
ica, W B Saunders Co ) 

ran^e of inobilitx and lastl} the relativel} 
rare anonuil} of coin])lete trans])()sili()n 
of the viscera nia\ occur If an anom- 
alous position is (leinonslratcd l)ef()re 
operation, the surgeon may better |)lan 
his a])])rocich 

hhinctional disorders are usually of an 
atonit or sjiastic nature with the latter 
predommatint^ In an afk))iii b(mcl, the 
diameter is increased and the haustral 
markings are shallow” and ill-defined 
This type of colon usually empties poorly 
A spastic colon may produce various 
symptoms from mild cramps to severe 
pain simulating peptic ulcer or chole- 
cystitis While the barium is being given 
the lumen may fill rapidly, the diameter 
appear narrowed, and the patient may 


experience distress similar to his usual 
complaints. A small, spastic left colon 
with a dilated right colon is characteris- 
tic of long continued, intermittent, par- 
tial obstruction. 

Spastic colon may be secondary to 
organic disease elsewhere. If a local 
area of spasticity persists, it may be well 
to administer antispasmodics and repeat 
the examination in order to rule out 
organic disease. 

Of all organic lesions, diverticulosis is 
the commonest, being present in 7 per 
cent of all colon studies at the Cleveland 
Clinic. 

These are usually hernations of the 
mucosa through the muscular coat and 
occur most frequently where the blood 
vessels pieixe the wall They are increas- 
ingly frequent as the age group advances. 
They are seen to better advantage in the 



iMg IS — ^Irradiation stricture Nan owing 
of the lumen and partnil obstruction due to 
pi e\ ions radium treatment of carcinoina of 
the uterine ceivix (Root S Clin North 
America, W B Saunders Co ) 

film following evacuation In spite of 
their thin walls, rupture is uncommon 
Diverticula alone produce no symp- 
toms. When inflammation is added as 
a complicatnig factor, it may produce 
pain of varying degrees and in some 
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cases there may be intestinal obstruction. 
In the latter condition, carcinoma must 
be differentiated. Diverticulitis usually 
involves a long segment and is tender 
and immobile to palpation. Cancer usu- 
ally shows better defined borders, is not 
tender and in the early stages is not 
fixed. The absence of x-ray evidence of 
diverticula does not exclude a diagnosis 



Fiff 16 — Clironic, nonspecific ulcerative 
colitis The in\ol\enient here is of the rec- 
tum <111(1 distal sij^moid colon Note the con- 
tracted lectiim and smooth nonhaiistiated 
oontoui of the ituohed bowel (Root S 
Clin Noitli \nieiUM, W B Saunders Co ) 


of (liv^erticiilit is as inflainniatorv changes 
and fecal inatcnal ina\ occlude the lumen 

Bvnujii sfriifurc following irradiation 
of the uterus for cancer must he cliffer- 
cntiatc^d from an extension of the neo- 
])lastic process 

I )irfer(‘ntiation from a roent<;enolo^ical 
standpoint alone m<iy lie im])ossil)le l)Ut a 
histor} of i)revious in athation mac help 
clear up the jirohlem 

An early roentgen diagnosis of ulcera- 
tive i oUtis may he impossible even tliough 
a positive diagnosis has been made by 
proctosco])ic examination As the dis- 
ease progresses, straight, rigid walls due 
to infiltration together with shortening 
of the l)()wcl become a])parent The 


haustra are absent and in the film fol- 
lowing evacuation the normal mucosal 
markings are absent. 

Ulcerative colitis is commonest in early 
and middle adult life but may appear in 



Fig 17 — Chrome, nonspecific ulcerative 
colitis, regional type Note the marked con- 
traction and smooth wall of the trans\erse 
colon The large bowel both proximal and 
distal to this segment is normal (Root 
S Clin North America, W B Saunders Co ) 



Fig 18 — -Ulcerative tuberculosis Spastic 
defect in the cecum and small lumen of ter- 
minal ileum due to tuberculous lesion (Root 
S Clin North America, W B Saunders Co ) 

any age group In 95 per cent the lesion 
appears in the rectum and spreads by 
continuity to the cecum In the remain- 
ing 5 per cent, any location or multiple 
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loci with normal intervening mucosa may- 
be present. 

In the long standing cases, polypoid 
changes may appear. These also may 
be localized or diffuse. 



Fig 19 — Hyperplastic tuberculosis Filling 
defects in cecum produced by tuberculous 
process Note resemblance to filling defect 
due to cancer (Root S, Clin North Amer- 
ica, B. Saunders Co ) 



Fig 20 — Adenocarcinoma Extensive, ir- 
legular filling defect in the ascending colon 
(Root S Chn North America, W B Saun- 
ders Co ) 

Amebiasis may produce similar roent- 
genologic findings in the right colon, but 
these are unusual as one more often finds 
no change in the colon in this disease. 


Under polypoid lesions are grouped 
all organic lesions, benign or malignant 
which protrude into the bowel. A double 
contrast enema must be employed in 
addition to the usual films, as small 
lesions may be overlooked unless this 
is done. 

Multiple small polyps may involve the 
entire colon or only a portion. The inci- 



Fig 21 — Adenocarcinoma of the sigmoid 
colon Note the small lumen and filling defect 
m the proximal end of the dilated distal sig- 
moid (Root S Chn North America, W. B 
Saunders Co ) 

(lence of malignancy in polypoid lesion^ 
will roughly l)c in direct ratio to the 
number of polyps present 

Tuberculosis of the gastrointestinal 
tract is a frequent comiilication of open, 
advanced pulmonary lesions The usual 
site of involvement is the ile(X'ecaI re- 
gion Primary tuberculosis of the colon 
is rare but when it does occur, it 
usually of the hyperplastic type 

The ulcerative type of lesion is com- 
moner and manifests itself during roent- 
gen examination as a spastic filling defect 
Tuberculosis is usually found in young 
individuals, whereas carcinoma is com- 
moner in patients past middle life A 
film showing open pulmonary tubercu- 
losis IS of great aid. 
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Carcinoma is characterized primarily 
by definite and permanent filling defects 
with marked destruction and alteration 
in the mucosal pattern. While variations 
in size and contour may be produced, 
the growth will always be found to be 
adenocarcinoma, even though in some 
sites it appears to be quite smooth and 
resembles a scirrhous lesion. 

As the size of the lumen decreases 
toward the terminal end and the contents 
become more solid, the growth produces 
an obstructing lesion proportionately 
earlier in the disease. Here, too, the 
lesion may be smaller and produce a 
typical “napkin ring” appearance The 
ends of the lesion are well defined and 
the proximal bowel is dilated Carcinoma 
IS primarily a lesion of the mucosa and 
hence will produce the majority of 
changes in the mucosa itself. 

Sarcoma of the bowel occurs rarely 
Roentgenologically, it cannot be differen- 
tiated from carcinoma Since the sarcoma 
starts in the submucosa, the mucosal pat- 
tern is usually altered to a less e.xtent 
sarcoma as a rule responds to roentgen 
tlierapy, a point that will assist in the 
diagnosis if operation is not feasible 


ASCARIASIS 

Roentgen Diagnosis - \ liarbierr’ 
states that the easiest wa}' to diagnose 
ascariasis roentgenologically is b} means 
of an opaque substance The jiarasites 
are demonstrated by filling defects Their 
presence may be suggested by multiple 
Huid levels, and, therefore, films in the 
erect posture should never be neglected 
In e.xainming the lower part of the small 
intestines pressure may be necessary to 
separate the superimposed loops, and 
repeated observation is necessary. 

The commonest aspect is a streaky 
filling defect with parallel borders, in 


the vicinity of which the barium shadow 
assumes a gradual haziness which in- 
creases toward the axis of the body to 
give an impression of roundness. The 
width of the image varies from 3 to 
8 mm. 

When the digestive tube of the worm 
is filled with barium, it appears as an 
opaque streak from 2 to 3 mm. thick 
and from 10 to 15 cm long, or as an 
opaque point in the center of a disclike 
filling defect This is most frequently 
observed after the patient has evacuated 
the opaque meal 

Gas may also be used as a contrast 
medium to outline the ascarides, but 
when their presence is suspected, roent- 
gen examination with an opaque suii- 
stance should never be neglected. 


RADIUM AND X-RAYS 
IN THERAPY 

Rational Radiotherapy 

G. W. Gner^*^' states that the funda- 
mental principle of treatment “that it is 
only necessary to know the amount of 
radiation to destroy the involved tissues 
and to apply that dosage where it is 
needed, protecting surrounding normal 
tissues” was discovered m the early da\ s 
of radiation therapy. Tliere has been no 
fundamental alteration or addition since. 
In skin lesions, such a method of apiilica- 
tion IS practicable In deeper lesions, tis- 
sue absorption and the fact that the in- 
tensity vanes inversely as the square of 
the distance (the inverse square law) 
are unfavorable Therefore, the treat- 
ment of superficial and deep lesions are 
separate problems. 

The lethal dose for most deep-seated 
cancers varies little from that for the 
surrounding normal tissue In treating 
superficial cancer, the destruction of a 
few' normal cells is not as important. 
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The amount of radiation required to 
produce destruction of cancerous cells 
may also produce sloughing of normal 
tissues. If the dose is divided, the effect 
may be more favorable since normal tis- 
sues may recover more readily than do 
malignant cells. This variation in recov- 
ery enables one to increase the total 
depth dose by dividing and fractionating 
the treatment However, if the initial or 
subsequent doses are too small or too far 
apart the tissues develop a resistance 
which defeats the purpose. Therefore, 
the method of application is as important 
as the total dose delivered. 

Although therapy technic has advanced 
greatly, one should be careful about 
standardizing tlie method and dosage 
since different locations respond differ- 
ently, and individuals vary in their 
response 

Radiation Therapy of Cancer 

In a discussion of the treatment of can- 
cer by irradiation, G. T. Pack^^ states 
that surgery, the actual cautery and chem- 
ical cauterizing agents all liave their place 
in removing or destroying cancerous tis- 
sues Radiation therapy, by x-rays and 
gamma ra\s from radium, has definite 
ad\antages over these other methods m 
cases of cancer, m which the cancer cells 
are more easily killed than are the cells 
of the normal surrounding tissues Radio- 
sensitiviU seems to have some relation- 
shi[) to the origin of the cells making up 
the cancer Tunams developing from 
primitive blood-forming tissues are likely 
to he radiosensitive, as, for example, lym- 
phosarcoma, myeloma, endothelioma, and 
angioma Tumors developing from neu- 
ral crest cells are likely to be radioresis- 
tant, as, for example, glioma, neurosar- 
coma, melanoma, and mixed tumor of 
the parotid 

Methods of Radiation Therapy- 

Irradiation therapy may be applied by 2 


methods: (1) From an external source; 
(2) from a source applied directly into 
the tumor or surrounding it. 

External radiation may be given by 
x-rays with low voltage for superficial 
lesions and with high voltage or super- 
voltage for deeply seated lesions Radium 
may be used instead of x-rays for the 
treatment of superficial lesions by means 
of small plaques, trays, or moulages. 
Radium may be used for deeply seated 
lesions (teleradmm therapy) by means 
of large quantities of radium in bombs 
or packs several centimeters away from 
the lesions under treatment. 

Intracavitary Irradiation — Radium 
element in tubes, covered with sufficient 
platinum, gold, brass, or aluminum for 
filtration, may be placed within body 
cavities for contact treatment of cancers 
of nares, orbits, antra, larynx, esopha- 
gus, uterus, or vagina. 

Interstitial Irradiation — Radium 
needles and radon seeds may be driven 
directly into or placed in groups sur- 
rounding cancers in soft tissues. This 
method of treating accessible tumors is 
usually supplementary to external irradi- 
ation 

Units of Dosage — Pack has summed 
up the subject of dosage used in irradia- 
tion therapy concisely m the following 
words "It IS best to administer to all 
the neoplastic territory, the maximal 
quantity of radiant energy compatible 
with the maintenance of tissue integrity 
To speak intelligently of these quantities 
it IS best to liave some common physical 
and biological measures of the dosage 
Thus in the case of radium the quantity 
of gamma rays at the source is known 
as the ‘dose of emission ’ ( )ne knows 
with precision the dose of emission be- 
cause this is invariable. The dose emitted 
is expressed by 2 different notations. 
The one has for its basis the intensity of 
the gamma rays and the duration of their 
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application; the intensity is proportional 
to the quantity of radium present; the 
dose is obtained by the product of the 
quantity and the time, which is expressed 
as milligram hours of radium or as milli- 
curie-hours of radon (gram-hours or 
curie-hours in the case of large radium 
bombs or packs). The other notation, 
which is utilized throughout France, 
makes the dose proportional to the quan- 
tity of radium emanation destroyed (dis- 
integrated) during the course of its ap- 
plication This is expressed in terms of 
‘millicuries-destroyed’ or of “microcu- 
ries-destroyed,’ the latter term connoting 
only one-thousandth of the former. The 
physical efficiency of 1 millicurie of radon 
throughout its life is equivalent to 133 
millicurie-hours Therefore, 1 niilhcurie- 
destroyed is equivalent to 133 millicurie- 
hours or 133 milligram hours. 

“The dose of gamma or roentgen rays 
at the surface or the point of entrance 
into the body is the superficial dose while 
the dose to the tumor by unit volume of 
the tissues treated is the ‘tissue or tumor 
dose ’ 

“The unit of x-ray do.sage called the 
‘roentgen’ or r (designated always by 
small r) has been standardized and 
internationally accepted The roentgen 
has been defined as that quantity of 
roentgen radiation tvhich, when the wall 
effect of the ionization chamber is avoided 
and the secondary electrons are fully 
utilized, produces in 7 cubic centimeter 
of atmospheric air at 0° C and 76 cm 
mercury pressure such a degree of con- 
ductivity by ionization that 1 electrostatic 
unit of charge is measured at saturation 
current 

“in the measurement of roentgen rays 
and gamma rays by biological means, the 
commonest unit is the establishment of 
an erythema dose under certain condi- 
tions Quimby, of the Physics Depart- 
ment of the Memorial Hospital, has de- 


fined and employed the term, ‘threshold 
erythema,’ which is that dose of radia- 
tion that will cause a perceptible change 
in the skin of 80 per cent of the subjects 
and no discernible discoloration in 20 per 
cent m 2 to 4 weeks after exposure to 
the rays. Quimby has found that the 
threshold erythema with 200 kv. 100 
sq cm field, 50 cm target-skin distance, 
and filter of 0 5 mm copper and 2.5 mm. 
aluminum is 500 to 525 roentgens The 
therapeutic erythema, on the other hand, 
varies with different radiologists from 
600 to 1000 roentgens ” 

The Tissue Dose — Cancericidal 
Dose — At the Memorial Hospital, the 
“threshold erythema” is used as the unit 
of tissue dosage As mentioned above, 
this can be determined for each x-ray 
tube and each radium applicator by direct 
experiment. 

At various depths below the surface of 
the tissue being irradiated, the depth 
doses can be calculated as being various 
percentages of the dosage of the radiation 
falling on the surface The method of 
determining these percentages is by mak- 
ing measurements with a small ionization 
chamber placed first on the surface of a 
vessel of water and then placed succes- 
sively at various depths below the surface 
of the water Such water jihantom meas- 
urements agree fairly well with measure- 
ments obtained by placing the ionization 
chamber similar distances beneath the 
surface m various cavities in the human 
body The data obtained by these w'ater 
phantom measurements are plotted as 
“isodose curves ” These isodose curves 
are used for rapid calculation of the 
depth dosage given to a tumor when 
irradiated by cross-firing through sev- 
eral portals 

In the case of interstitial irradiation, 
the measurement by direct experiment is 
more complicated especially as the irradi- 
ation is applied from numerous sources 
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simultaneously. At Memorial Hospital, 
this has been worked out in a practical 
manner by Martin and Quimby. They 
have demonstrated that in any sphere 
It makes little difference in the dosage 
at the periphery whether the source of 
radiation be concentrated at the center or 
be distributed uniformly within the inner 
half of the sphere. They have prepared 
tables for spheres of various sizes giving 
threshold erythema dosage at the periph- 
ery when various quantities of radon are 
placed near the center or at least within 
the inner half of the spheres. 

The cancericidal doses for many dif- 
ferent kinds of tumors have been deter- 
mined by actual clinical observation and 
can be stated in terms of threshold ery- 
thema dose (T. E. D.) For example, 
intraoral squamous cell carcinoma re- 
quires 6 to 8 T. E. D., while transitional 
cell carcinoma requires 2 to 4 T. E. D. 
for sterilization. By calculating external 
irradiation and interstitial irradiation in 
terms of the same unit it is convenient 
then to determine combined external and 
interstitial irradiation by adding the 
number of units applied in the 2 methods 

Prescription for Roentgen Ther- 
apy- — ^For the safety of the patient roent- 
gen-ray dosage must be prescribed in an 
<ic curate way and a detailed record 
should be kept of the treatment given 
'I'he quantitative factor should be ex- 
pressed in r units and the qualitative 
f.ictor m Angstrom units or by stat- 
ing the half value la} er m millimeters 
of copper, aluminum, or other metal- 
lic filters In addition to these 2 fac- 
tors should be specified the kilovoltage, 
filtration, target-skm distance, and time 
of application in minutes. The tumor 
depth below the surface should usu- 
ally be indicated The size and number 
of the portals through which treatments 
are given are also important as is also 
the factor of number of treatments and 


the intervals between treatments. A sin- 
gle massive dose has an effect quite 
different from that of the same total dos- 
age fractionated over several weeks or 
months. 

Kilovoltage (Potential) — As the 
voltage or potential applied to the x-ray 
tube is increased the average wave length 
of the rays emitted becomes shorter 
Short waves penetrate tissues more read- 
ily than longer waves. This important 
factor is utilized in therapy of tumors 
deep below the surface by applying high 
voltages of 200 kv. to 1000 kv. For 
therapy of superficial skin diseases, lower 
voltages are used All x-ray tubes give 
off rays varying considerably in wave 
length When the effect of short waves 
on deep tumors is desired, filters of cop- 
per, aluminum, or other metals are em- 
ployed to absorb the long waves which 
would have an undesirable effect on the 
skin and superficial tissues. 

Comparison of Teleradium Ther- 
apy with Supervoltage Roentgen 
Therapy — It has been estimated that 
supervoltages of over 1500 kv. would 
produce x-rays having wave lengths com- 
parable to the gamma rays of radium. 
Already there are several 1000 kv. or 
million-volt machines in use in the United 
States. The roentgen rays produced by 
these machines have biological effects 
differing little, if any, from the effects 
which follow teleradium therapy with 
packs containing 4 grams of radium The 
roentgen rays have far greater intensity 
and so can be used to treat more patients 
in a given time. This greater intensity 
may not be desirable, however, for ther- 
apy spread out over a longer period 
seems to have advantages 

Ionization in Tissues — The destruc- 
tion of living cells by radiation is due to 
the release of electrons from the atoms, 
of which the cells are composed, when 
these atoms are bombarded by gamma 
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rays or roentgen rays. Finally, the atoms, 
minus 1 or more electrons, combine with 
other electrons In some cases the re- 
combination IS harmless to the cell but 
in other cases the recombination is a 
form of chemical change which brings 
about the death of the cell. 

Current (Milliamperage) — The kilo- 
voltage applied to the terminals of the 
x-ray tube determines the speed with 
which the electrons fly across the tube 
and strike the anode and determines the 
wave length of the x-rays emitted. In a 
similar manner, the milliamperage is an 
indicator of the number of electrons fly- 
ing across the tube The more electrons 
flying across the tube, the more x-rays 
are emitted from the anode in a given 
length of time. Pack states this concisely 
in the following words : “The usual 
roentgen tubes carry from 4 to 30 milli- 
amperes. Thus a tube running at 4 
milliamperes for 25 minutes would de- 
liver 100 milliampere-minutes and a tube 
running at 25 milliamperes for 4 minutes 
would also deliver 100 milliampere-min- 
utes or its equivalent in roentgens, other 
conditions remaining the same ” 

Filter — As previously mentioned, high 
frequency roentgen rays which have 
short wave lengtlis penetrate more deeply 
into body tissues before their energy is 
expended than do roentgen rays of lower 
initial frequency and correspondingly 
longer wave lengths Conversely, low 
frequency roentgen rays, which have long 
wave lengtlis, exiiend their energy on the 
skin or superficial tissues and do not 
penetrate to the deep tissues When tu- 
mors far beneath the surface are to be 
treated it is necessary to interpose filters 
of copper, aluminum, or other metals to 
absorb the rays of long wave length and 
thus protect the skin and superficial tis- 
sues The waves of short wave length 
pass through copper and other metals if 
the filter is comparatively thin The num- 


ber of millimeters of copper or other 
metal which will cut down the intensity 
of an x-ray beam to one-half of its initial 
intensity is called the “half-value layer." 
It is an indicator of the quality or wave 
length of the beam. Another way of 
expressing the effective wave length of 
the beam is to give the measurement in 
Angstrom units. The author gives the 
following data to illustrate : 

“Failla and Quimby have found that 
the effective wave length employed in the 
usual deep roentgen therapy at the Me- 
morial Hospital is about 0.16 A. This 
treatment is given with 200,000 volts 
(peak), filtered by 0.5 mm Cu and 1 
mm A1 With intermediate voltage of 
140 kv the filter may vary from nothing 
up to 6 mm of aluminum, with a filter 
of 4 mm A1 the effective wave length is 
about 0.25 A 

“In the case of radium, the filters em- 
ployed, brass, lead, silver, gold, or plati- 
num are usually expressed in the equiva- 
lents of certain thicknesses of platinum. 
One millimeter of platinum or its equiva- 
lent (occasionally 0 5 mm platinum) is 
the customary filter for surface applica- 
tion of radium or teleradium therapy. 
Intracavitary radium treatments are 
given with filters of 0 5 to 1 mm of 
platinum, while interstitial irradiation re- 
quires considerably less filtration Gold 
radon seeds have a wall thickness of 
0 3 mm gold and most platinum needles 
for interstitial use are designed with a 
wall thickness equivalent to 0.5 mm ” 

Size of the Field of Irradiation — 
M'lien roentgen rays and gamma rays 
strike the human body, a portion of their 
energy is absorbed by the atoms of which 
the tissues are composed and rays of 
longer wave length are given off m vari- 
ous directions These oblique rays in 
turn strike other atoms and are given 
off again m various directions and at still 
longer wave lengths After these second- 



1026 


SURGERY 


ary rays have struck many atoms suc- 
cessively, the rays have been scattered 
in all directions and many of them are 
even going in the opposite direction from 
that of the initial rays. In this manner, 
the skin and superficial tissues are bom- 
barded in all directions by the initial rays 
plus the scattered secondary rays. It is 
quite easy to picture this mentally and to 
comprehend that the larger the area 
treated by irradiation, the more the scat- 
tered rays from portions of the initial 
beam will overlap the scattered rays 
from other portions of the beam. The 
scattered rays may amount to as much as 
40 per cent of the total radiation m the 
skin and superficial tissues. At a depth 
of 10 cm , the scattered radiation may 
amount to 80 per cent if the area treated 
is large This is a very important fact 
to be considered m planning deep ther- 
apy. Large concentration of radiation in 
deep tumor tissues may be obtained and 
at the same time skin dosage kept within 
the limits of toleration, by using small 
portals and directing the beam accurately 
at the tumor from several different direc- 
tions 

Target-skin or Radium-skin Dis- 
tance — Pack lias presented the distance 
factor so concisely that it is quoted' 

'The inverse square law of radiation 
states that the intensity of a beam of 
roentgen ra} s or gamma rats vanes in- 
versely proportional as the square of the 
focal-skm distance from a point source 
Thus the radiation intensity from a high 
voltage roentgen tube at SO cm distance 
IS almost twice that delivered at 70 cm 
focal-skin distance, or a radium applica- 
tor placed at 2 cm. radium-skni distance 
conceivable would deliver 4 times the 
superficial dose as the same applicator 
applied for the same time at twice the 
distance, or 4 cm (This is not exactly 
true since the radium applicator is not 
a point source ) This fact may be ex- 


pressed also in the following manner. 
Since the dose is dependent on the prod- 
uct of the intensity times the duration of 
exposure, the radium treatment at 4 cm 
distance would require 4 times as many 
minutes or hours as at 2 cm. radium-skin 
distance. The question naturally arises 
— why not decrease the focal-skin dis- 
tance as much as possible to save time 
and expense ^ In the case of very super- 
ficial noninfiltrating skin cancers, this 
plan IS feasible but for the more deeply 
situated cancers the depth or tissue dose 
IS increased (in comparison to the dose 
delivered to the superjacent skin and tis- 
sues) with the greater skin-target dis- 
tance Theoretically, the distance might 
be increased sufficiently so that the rela- 
tive dose on the skin at the portal of 
entry of the rays would be almost the 
same as at the location of the tumor 
within the body '' 

Heublein Method of Continuous 
Irradiation — The theoretical increase of 
target-skm distance that the tumor dose 
and skin dose will be almost the same has 
been put to experimental trial by Heub- 
lein and Graver at the Memorial Hos- 
[jital The x-ray tube was placed 24 feet 
away from patients lying m bed The 
tube w^as ojierated at 185 kv and 3 Ma 
The time required to deliver 225 r at 
24 feet was 250 hours or 12 5 days at 
20 hours a day The clinical skm ery- 
thema (lose of 750 r (measured in air) 
was the unit of dosage emphjyed 

( )nc hundred and thirty-four cases 
were treated in 2 years These were 
mostly generalized and radiosensitive tu- 
mor processes, such as the leukemias, 
h mphosarcoma, Hodgkin’s disease, and 
multiple myeloma The results m the 
treatment of chronic lymphatic leukemias 
and pseudoleukemia seemed superior to 
any obtained previously by local irradia- 
tion The treatments were given cau- 
tiously at first and dosages were even- 



RADIOLOGY 


1027 


tually increased to 375 r to 450 r There 
were no complications resulting from 
the irradiation except the occasional de- 
velopment of leukopenia, anemia, and 
thrombocytopenia. This is considered to 
be one of the most important achieve- 
ments in radiation therapy in the last 
decade. Its principles of low intensity, 
great distance, continuous irradiation, 
and long duration of treatment may be 
found of value in the therapy of many 
cancers which have been refractory to 
other methods. 

The Time-intensity Factor — Satis- 
factory irradiation treatment in the cure 
of any cancerous condition involves the 
adjustment of dosage so that the cancer 
cells will be destroyed and the normal 
tissue cells will be allowed to live. It 
might involve the prevention of repro- 
duction of the cancer cells and allow 
reproduction of the normal cells In the 
latter case, the cancer cells would simply 
die of old age, leaving the succeeding 
generations of normal cells in undis- 
turbed occupancy The dosage which 
can be used in therapy is limited by the 
amount of radiation which the normal 
cells can receive and still continue to re- 
produce Regaud, Coutard and Lacas- 
sagne performed some very important 
experiments winch allowed them to draw 
conclusions regarding the method of ir- 
radiation whicli would kill cancer cells 
and allow the survival of normal tissue 
cells Their test materials were rabbits 
in which various dosages of x-rays were 
administered to the testicles and ano- 
rectal skin and mucosa The rapidly de- 
veloping spermatogonia resembled in 
many ways the rapidly developing cancer 
cells. The skin and mucous membrane 
were representative of normal tissue cells 
It was found that the spermatogonia 
could not be killed by a single massive 
dose of x-rays without at the same time 
causing serious damage to the skin and 


mucous membrane. When the x-ray 
treatment was given in several fractional 
doses with a considerable interval of 
time between the doses, there was a 
great difference in effect; the spermato- 
gonia were affected even more than by 
the single dose, while the skin and mu- 
cous membranes were affected less than 
by a single large dose. Pack states this 
in the following manner : 

“Regaud’s explanation of the superior- 
ity of continuous or fractionated irradia- 
tion over short intensive treatments is 
founded on the existence of alternating 
periods of radiosensitivity and of radio- 
resistance in the life of the spermato- 
gonia (in the experiments) and the 
cancer cells (in clinical practice). Sper- 
matogenesis in a mammal such as the 
rabbit is a continuous phenomenon if 
the testicle is considered as a whole. But 
if one considers only a certain cell or line 
of cells on a seminiferous tubule, the 
function of reproduction by cell division 
is seen to be discontinuous and cyclic and 
the spermatogonialike cancer cells, pass 
through alternating phases of multiplica- 
tion (brief phases) and of rest (long 
phases) In 1 line of cells, either sper- 
matogonia or cancer cells, the phase of 
multiplication corresponds to accentua- 
tion of radiosensitivity (law of Bergonie 
and Tnbondeau), while the phase of rest 
corresponds to the diminution in radio- 
sensitivity. A short treatment therefore 
might destroy only those spermatogonia 
or cancer cells which are dividing at that 
time , it spares the others It is only 
natural that prolonged and continuous 
irradiation (in the case of radium) or 
wcll-fractionated irradiation with proper 
spacing of the fractions into a fairly long 
time (in the case of roentgen rays) is 
more efficient than brief intensive irradi- 
ation, because m the first case the ger- 
minal or cancer cells are killed one after 
the other as the cycle progresses and 
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these cells enter for the moment the 
phase of maximal radiosensitivity. These 
principles are now so generally recog- 
nized that the prolonged irradiation of 
low intensity or fractionated cumulative 
treatments have found almost universal 
favor with roentgenologists and radium 
therapists. These treatments depend usu- 
ally on the administration of suberythema 
doses repeated every 24 or 48 hours 
until a total dose of 6 to 8 threshold 
erythema units may be delivered to 1 
skin portal with perfect safety. To illus- 
trate the application of this principle, let 
us consider the treatment of a hypo- 
pharyngeal carcinoma by high voltage 
roentgen rays only Two lateral portals 
are used to cross-fire the beams of radia- 
tion With a single massive dose, only 
850 r can be given to each side of the 
neck without seriously damaging the 
skin By the fractionated method, 300 r 
may be given daily alternating on each 
side of the neck until a total of 3000 to 
4000 r are delivered through each portal. 
Such a course of treatment requires 3 
weeks to consummate the dose required 
to sterilize the carcinoma.” 

Summary of Methods of Treat- 
ment — There are 4 methods of treatment 
commonly employed ( 1 ) The massive 
dose technic, (2) saturation dose; (3) 
fractionated dose, (4) continuous irradi- 
ation. 

The single massive dose was formerly 
used and was intended to destroy all the 
cancer cells at once If, however, a few 
cancer cells survived, the cancer might 
grow again. If the dosage was just be- 
low the tolerance of normal tissue cells 
the skin and superficial tissues would 
survive. A massive dose treatment could 
not be repeated for several weeks. 

Kmgery introduced the saturation 
dose method in the treatment of skin 
diseases by low voltage x-rays without 
any filter. He gave an initial erythema 


dose and then maintained the biological 
effect by adding smaller doses at proper 
intervals. He added 50 per cent of an 
erythema dose after 3^ days to make up 
for the recuperation of the tissues from 
the initial dosage. Pfahler was the first 
radiologist to use this method in the 
treatment of cancer by properly filtered 
high voltage x-rays. 

In the fractionated dose method daily 
treatments are given with doses below 
an erythema dose. A cumulative effect 
is obtained. The cancer cells do not 
recuperate as quickly as normal cells 
from irradiation and so a cancericidal 
cumulative dose is reached before a 
cumulative dose lethal to normal tissue 
cells is reached. As mentioned pre- 
viously the irradiation given in repeated 
dosage is more likely to destroy the rap- 
idly multiplying cancer cells during their 
periods of cell division. 

The continuous method of irradiation, 
as used by Heublein and Graver with 
their teleroentgen equipment, is a further 
development of the method of fraction- 
ated small dosages. Treatment is given 
for 20 hours a day for several weeks 
with x-ray tubes 24 feet away from the 
patients 

Anti-Inflammatory Roentgeno- 
therapy 

Results — R Mathey-Cornat^^ reviews 
and e\'aluates the results found in the 
numerous articles by Freund, Wintz, 
Gajzago, Spitzenberger, Schwarz, Wind- 
bolz and Frank. 

Among the inflammatory conditions 
for which irradiation had been used 
were such skin affections as furuncles, 
anthrax, botryomycoma, pyodermitis, 
ulcers, periphlebitis and cutaneous mam- 
mary abscess. Among the stomatological 
conditions treated were maxillary osteo- 
periostitis, cervical phlegmon, adenitis, 
and adenophlegmon. Among the oto- 
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rhinolaryngological conditions were ton- 
sillitis, tonsillar abscess, pharyngeal 
abscess and fistula ; as well as some cases 
of sinusitis and mastoid sequelae. Also in 
certain rheumatoid and virus infections 
including radiculitis; sciatica, neuritis, 
lumbago, torticollis and painful arthritis 
and in some cases of essential epilepsy, 
arachnoiditis and meningitis in children, 
good results were obtained. 

In the cutaneous disorders results 
were encouraging but not constant and 
therefore, in this group, irradiation 
should only be used as an adjunct to 
other forms of treatment. 

In tonsillitis roentgen therapy yielded 
many failures and incomplete cures de- 
spite doses of from 600 to 800 r. The 
failures are usually found in simple 
hypertrophy or sclerosis of the tonsils. 
In acute or subacute tonsillitis with oi 
without crypts, in peritonsillitis and ir 
peritonsillar abscess a rapid resorption 
or early localization which permits inci- 
sion and drainage may follow. 

Good results have been obtained in 
osteoperiostitis and chronic or subacute 
phlegmons of the floor of the mouth and 
submaxillary carotid regions as welt as 
in adenitis Remarkable results were 
obtained m some cases of parotitis and 
surgery was not necessary Dental pre- 
maxilLiry and premandibular swellings 
h<ive often responded favorably Surger)'' 
may be required later. 

Good results have been observed in 
gynecological roentgenotherapy, both 
specific and nonspecific In young indi- 
viduals the chances of temporary castra- 
tion should be kept in mind as this may 
occur from 1 treatment of 20 to 30 per 
cent of the erythema dose of 600 r For 
this reason other forms of treatment 
should be tried first. 

The best results from roentgeno- 
therapy in tuberculous imflammatory 
process is obtained in the subacute form 


when the temperature is affected by the 
menses and intestinal lesions are absent 
and the lesions located predominantly in 
the adnexa. The author believes the 
principal result is from the resulting 
ovarian castration. The technic and 
mode of action of roentgenotherapy in 
all of these conditions is discussed at 
length. 

Acute Pneumonias 

Roentgen Treatment — During the 
past decade so much has been written on 
the use of roentgen rays in the treatment 
of acute infectious and inflammatory 
conditions, especially furuncles, carbun- 
cles and erysipelas, that it is surpris- 
ing to find so little mention made of 
roentgen therapy of acute pneumonias 
There are many references to the use 
of roentgen therapy for chronic or un- 
resolved pneumonia, but when E V 
PowelF^ began treating the acute cases 
5 years ago, he found no reference giv- 
ing any specific data as to dosage, results 
to be expected, or influence, if any, on 
mortality 

In 1933 the author began to use roent- 
gen therapy in alternate cases of acute 
pneumonia He and the other staff doc- 
tors continued to use all other methods 
of treatment, the same as previously, so 
that the controls and the x-ray-treated 
cases received equal treatment, except 
the irradiation. At that time no anti- 
pneumococcic serum was used. It was 
soon noted that the patients who re- 
ceived the roentgen therapy developed 
prompt crises in many cases Nearly all 
of them were relieved of their distress 
and discomfort within a few hours The 
author and his colleagues were soon con- 
vinced that x-ray treatment was too val- 
uable a therapeutic agent to be denied to 
any pneumonia case Since then it has 
been used routinely. 

The technic is given in Powell’s own 
words, as follows : 
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“The technic I originally used gave 
good results and it has remained much 
the same as when we started We give 
250 to 350 roentgens, using 135 kv. 
3 mm. aluminum filter (on our equip- 
ment this gives radiation of 0.3 A effec- 
tive). We use a 40 cm. skin-target 
distance. The filter is heavier and the 
distance is greater than usually used in 
treating acute infections, but it tends to 
more homogeneously irradiate a large 
mass of solid tissue such as is present 
in a pneumonic lung. Also, the total 
dosage on the skin is larger than is gen- 
erally used in acute conditions, but the 
depth dose is not large, and we think 
that our results warrant continuation of 
our present technic As soon as the 
diagnosis is made from history, physical 
and roentgen examination, and the blood 
count (this usually takes about 15 min- 
utes), treatment is given anteriorly or 
posteriorly over an area a little larger 
than the involved portion of the lung A 
definite leukopenia, such as is found m 
some postinfluenzal pneumonias, is the 
only contraindication to roentgen treat- 
ment we have observed We do not 
wait for sputum typing, but give a roent- 
gen treatment inimediatelv. Sputums arc 
typed though as soon afterward as they 
can be obtained 

“If the temperature lias not returned 
to normal, or below, within 36 hours 
following the first roentgen treatment, 
a second treatment of 200 r is given 
o\ er the opposite skin area When 
roentgen treatment is given before con- 
solidation is complete it may spread, but 
the patient shows the usual clinical im- 
provement, and temperature, pulse, res- 
piration and leukocyte count return to 
normal This is similar to the often 
made observation that the patient recov- 
ers clinically days, or even a week or 2, 
before the pulmonary consolidation re- 
solves. A few cases with mixed infection 


have required a third or fourth treat- 
ment, using, of course, successively 
smaller doses so as to avoid skin reac- 
tion Mixed infection cases are more apt 
to recover by lysis after an initial drop 
from the high temperature to a moderate 
elevation above the normal.” 

The author’s patients were treated in 
all stages of the disease, from the first to 
the eleventh day. Most of the patients 
showed relief of distress and general 
symptomatic improvement within a few 
hours. More than one-third of the pa- 
tients showed a drop in temperature to 
normal within 36 hours from the begin- 
ning of the x-ray therapy. In a number 
of cases the temperature returned to 
normal in less than 12 hours. 

The following case history, roentgeno- 
grams and temperature charts are shown 
to illustrate the results the author expects 
following roentgen treatment 

Case I, white, male, aged 42, admitted on 
the third day of his illness, which started with 
a chill, pain m the left upper chest, high fever, 
and blood-tinged sputum. On admission to the 
hospital the patient had a temperature of 
1012® F (38 4° C), pulse 112, respiration 30 
Leukocyte count 24,600, with 94 per cent poly- 
morphonuclears, nuclear index 3 5 Sputum 
showed general mixed infection, few pneu- 
mococci not 'I'ypes I, II or III Roentgen 
examination of the chest (Fig 22.4) showed 
consolidation of the left upper lobe and begin- 
ning consolidation in the right middle lolio 
On the moniinR after Ins admission, roentgen 
treatment was given and the following day his 
temperature dropped to normal. During the 
next 2 days it rose to a little more than 100° F. 
(37 8° C ) after which it remained approxi- 
mately normal. A roentgenogram 6 days later 
(Fig 22B) showed more than 50 per cent 
resolution. Figure 22C shows the patient’s 
temperature curve. 

Lest it be assumed that roentgen ther- 
apy makes the treatment of these cases 
too easy, Powell stresses the fact that 
pneumonia patients are sick patients, and 
must be treated as such. They must be 
watched carefully and given symptomatic 
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treatment when indicated. Digitalis is ice caps and cold colon-Busbes. The 
used by the author only when there is author does not like to use antipyretic 
definite cardiac decompensation Oxy- drugs. 

gen IS used when there is cyanosis or In summary the author states • 



Fig 22 — Case I (Powell Am J Roentgenol ) 


when the respiratory rate is so high that 
it IS exhausting to the patient Metrazol 
is used as a respiratory and peripheral 
circulatory stimulant Morphine or di- 
laudid IS given for pain when indicated 
Very high fever is usually controlled by 


“In addition to the usual therapeutic 
routine, 105 cases of lobar pneumonia 
have been given roentgen treatment. Of 
these only 5 died. Thirty cases of bron- 
chopneumonia have been given roentgen 
treatment and of these 4 died Even if 
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the mortality had not been reduced so 
very sharply, the use of roentgen therapy 
in these cases would be justified by the 
relief or anxiety and discomfort experi- 
enced by the patients All Type II and 
Type III pneumonias treated with roent- 
gen rays have recovered/’ 

W. R. Scott^^ offers a summary of 
138 cases of pneumonia which passed 
through the x-ray department of the 
Niagara Falls IMemonal Hospital during 
1 year, October 1, 1937, to September 
30, 1938 No case was refused x-ray 
therapy when it was requested by the 
attending physician, even though it was 
considered useless Whenever possible, 
the treatment was given as soon as the 
patient entered the hospital No areas 
of the chest were protected in pneu- 
monia patients, the central ray being 
directed to the area of consolidation; 
in bronchopneumonia tlie therapy was 
centered over the area that showed the 
most confluence of mottling. 

Of the 138 patients, 63 received chiefly 
x-ray thcrap} and of these 10 or 15 8 
per cent died , 50 received no x-ray 
therapy liut had radiograplis c)f tlic chest 
taken and of these 10 or 20 per cent 
died ThirU-foiir patients vere ncither 
radio,i>ra])hed nor given tlierap\, and the 
death rate for these was 44 1 per cent 

The figures are further l)rokcn down 
into specific type of pneumonia present 
and age of the patient The number of 
lir)s[)ital da} s is recorded for patients 
receiving x-ra} therap}^ alone, x-rays 
pins other therapy and no x-rays They 
were on an average 10, 12 and 25 for 
bronchopneumonia and 12, 14 and 23 
for lobar pneumonia 

Squamous Cell Carcinoma of the 
Extremities 

H Charache^^ points out that squam- 
ous cell carcinoma of the extremities is 
comparatively rare, comprising about 1 


per cent of all carcinoma in different 
parts of the body It is 4 times as com- 
mon in males as females, and the aver- 
age age incidence is 63 years. 

Volkmann’s classification is generally 
accepted: (1) Those that develop on 
chronic inflammatory tissue such as 
ulcers, scars, fistulas, etc., (2) those 
that develop on warts, moles, congenital 
or acquired, (3) those that develop on 
previously normal skin 

He states that the treatment is mainly 
surgical, for when a biopsy is taken the 
entire lesion can usually be removed 
The superficial ulcerative type should be 
treated by radiation since there is usu- 
ally concurrent infection. The prognosis 
is favorable in all cases as the clinical 
course is benign and metastases rare 

Tumors of Bone 

Radiation Therapy — J. S. Fulton^ 
takes up x-ray therapy of simple bone 
cysts, chondroma, angioma, benign giant- 
cell tumor, primarv osteogenic sarcoma, 
metastasis, myeloma and Ewing’s tumor. 
The general aim in treatment should be 
to deliver the maximum dose possible 
witliout exciting a severe reaction, and 
one slioiild remcmlier that bone, because 
of its calcinin conU'iit and lilood supply, 
n^acts differently to irradiation than soft 
tissue 

The author commonly gives from 2500 
to 3000 r throughout the tumor zone 
in 3 weeks’ tunc 

Irradiation ma} arrest a simple bone 
cyst and induce calcification It is the 
treatment of choice in benign giant-cell 
tumors and angioma Chondroiva may 
be expected to respond favorably if the 
tumor is of limited extent, or is so lo- 
cated that effective doses may be de- 
livered. 

Osteogenic sarcoma ordinarily re- 
sponds poorly but when surgery is con- 
traindicated, irradiation may be tried In 
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some cases it causes growth restraint. 
Metastases offer a favorable field for 
palliation and good results may some- 
times be obtained by a single massive 
dose of from 1000 to 1500 r Irradiation 
relieves pain and uniformly produces a 
response in myelomas, thereby prolong- 
ing the life of the patient. It also benefits 
cases of Ewing’s tumor and is possibly 
superior to surgery if the diagnosis is 
made at an early stage of the disease. 

Cancer of the Tongue 

S. Cade^'^ points out that 3500 people 
in England and Wales are victims of 
cancer of the tongue and mouth When 
comparing cancer of the tongue with 
cancer of other common sites, such as 
the stomach and the breast, the disease 
IS more accessible and less virulent; 
furthermore, it is in one of the anatomi- 
cal sites where the greatest progress has 
been made in the radiotherapy of malig- 
nant diseases 

In most cases, cancer of the tongue 
arises on a precancerous lession such 
as chronic superficial glossitis, leuko- 
plakia and gross dental sepsis In addi- 
tion to these, there must be some other 
factor sticli as an “inherent predisposi- 
tion” of the tissues to undergo malignant 
degeneration While we cannot control 
tills, the precancerous state can be treated 
prophylactically. 

In the tongue as elsewhere the gravity 
of malignant disease is due to its tend- 
ency to spread However, here, early 
spread is solely by the lymphatics for 
a considerable time, and this is a favor- 
able factor. 

The natural history of cancer of the 
tongue shows 4 stages ( 1 ) Precancer- 
ous lesion, (2) cancer localized to the 
tongue, (3) local spread to the adjoin- 
ing tissues; (4) lymphatic spread to the 
cervical lymph glands The earlier the 
treatment is instituted, the simpler and 


safer is the therapeutic measure. In 
spite of this, 75 per cent of patients die 
in the first 5 years following treatment. 

The greatest hope of early diagnosis 
is the induction of “cancer conscious- 
ness" in the general practitioner. Every 
wart, ulcer, or nodule should arouse 
a suspicion and a biopsy taken to estab- 
lish the diagnosis without delay. There 
are 2 conditions which require special 
mention; (1) Syphilis of the tongue, 
which is rare, but cancer of the tongue 
may occur in the presence of a positive 
Wassermann; (2) lesions of the poste- 
rior part of the tongue which are diffi- 
cult to diagnose and spread rapidly. 

Radium, x-rays and fulguration are 
the methods of choice today for this 
lesion Radiation may be (1) interstitial 
(2) teleradium or treatment by the ra- 
dium “bomb” and (3) “contact” low 
voltage x-rays. 

Interstitial radiation or needling is 
suitable for lesions of moderate extent 
situated anterior to the “V” of the cir- 
cumvallate papilla It has the following 
advantages; the period of irradiation is 
short, never over 1 week. A high tissue 
dose can be given with a small quantity 
of radium. Great accuracy of treatment 
can be achieved, and there is little radium 
reaction in the rest of the mucous mem- 
brane 

Teleradium is the method of choice 
in the posterior part of the tongue. Need- 
ling in this location is technically diffi- 
cult Five hundred times as much radium 
is necessary, and the rays are here di- 
rected through selected skin ports 

Low-voltage “contact” x-radiation has 
only been in use for the past 5 years 
The adequate penetration of the rays 
is limited to 1 cm , so this method is only 
applicable to superficial lesions. The ad- 
vantages are simplicity, accuracy, less 
time , and hospitalization is not necessary. 
Fulguration is indicated m cases m 
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which the lesion is situated in a bed 
of scar tissue or when infection or edema 
render irradiation unsafe. It is also indi- 
cated in recurrences when further ir- 
radiation may lead to necrosis. 

The ideal treatment of cervical nodes 
IS wide surgical excision but this de- 
pends on the reaction of the primary 
lesion to irradiation, the condition of the 
glands, and the age and health of the 
patient When any of the above condi- 
tions render a block dissection undesir- 
able, irradiation is indicated 

Inoperable Carcinoma of the 
Larynx^® 

X-ray Treatment — Clinically and his- 
tologically there are 2 main varieties of 
laryngeal cancer That composed of un- 
dififerentiated cells having a great tend- 
ency to early and widespread dissemina- 
tion 111 the loose connective tissue; and 
cancer composed of differentiated cells 
having a special affinity for the niiisclcvs 
The latter causes an immobilization of 
muscle without any tendency to dis- 
semination Tliose composed of differ- 
entiated cells are in the domain of 
surgery, and usually are not curable l)y 
radiation liccause of the intimate rela- 
tionship lietween carcinoma cells and 
muscle cells They develop slowly and 
are generally of limited extent and of 
small size Regional adenojiathy is rare 
The cells appear in a region in which a 
chronic mllammator} state has led to 
a special modification m the dense con- 
nective tissue 

Cancers composed of undifferentiated 
cells are treated successfully and easily 
by x-rays. Because of their tendency to 
dissemination they are not biologically 
operable, even though they are tech- 
nically operable Surgical intervention 
increases the danger of dissemination 
They are accompanied by early regional 
adenopathy whose involution is irregu- 


lar, sometimes rapid, sometimes slow 
and sometimes regressive when they 
originate from the vestibule or the ven- 
tricular cavity. 

Following are the methods of x-ray 
treatment * Celluhcidal technic , radio- 
epithelite, and radio-epidermite. 

The treatments that have been used 
until now have had for their aim the 
destruction of neoplastic cells, that is 
to say, a cellulicidal technic After some 
days ol treatment, the cells are covered 
by a false membrane, when the cancer 
IS composed of undifferentiated cells 
Depending upon the degree of differenti- 
ation, these false membranes appear be- 
tween the fifth and thirteenth days after 
the beginning of treatment On the 
thirteenth day the false membrane ap- 
pears on the normal mucosa (radio-epi- 
thelitis) In other words, when the can- 
cer is composed of cells which are more 
radiosensitive than those of the normal 
epithelium of the mucosa the false neo- 
plastic membrane appears earlier than 
the false membrane of the normal mu- 
cosa If the neoplastic cells do not show 
a false membrane until the sixteenth day, 
it shows that they arc less radiosensitive 
than normal cells of the mucosa If 
no cellular modification or diminution 
in si/c ajipears before the twenh^-fifth 
(lay it is because of radiosensitivity of 
the cancer cells is about the same as that 
of the normal cells of the cutaneous 
e])itheliiim These normal cells are de- 
stroyed by radiation in 26 to 28 days 
( radio-epidermitis ) 

If the cancer cells are differentiated 
and have infiltrated the muscles they 
cannot be destroyed by irradiation They 
are of the same radiosensitivity as the 
normal muscle cells and so irradiation 
would destroy the muscle cells just as 
easily as it would destroy the neoplastic 
cells 
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The technic may be applied by daily 
or continuous treatment A total dose of 
7000 r is delivered in 20 to 25 days for 
slightly differentiated cells; in 15 days 
for cancers composed of very differen- 
tiated cells ; and 40 days for cancers 
which are completely undifferentiated. 

Preparatory Treatment — If the can- 
cer is very extensive and much infected, 
and the general state of the patient is 
bad, preparatory treatment lasting 13 to 
26 days may reduce the infection and 
improve the connective and vascular tis- 
sues The daily dose is kept as small as 
possible in order to avoid the develop- 
ment of fibrosclerotic connective tissue 
This method was used for all cancers 
of the larynx in 1932 and seems to be 
the reason for improvement in 5-year 
results 

Periodic Treatment — The treatment 
is spaced so that the cellulicidal effect 
coincides with the moment of sensitivity 
of the normal mucosa This treatment 
constitutes the only method which has 
given results for cancer of differentiated 
cells 

Palliative Treatment — The aim is 
to modify favorably the vasculoconnec- 
tive tissue The daily dose is kept as 
small as possible, 5 to 25 r 

The combination of surgery and 
x-rays in the treatment of inoperable 
or differentiated cancer of the larynx 
has not yielded better results than those 
obtained by surgery alone or x-rays 
alone 

In the treatment of undifferentiated 
carcinomas winch are aiiparently cured, 
there seems to exist a critical period 
appearing about 6 years after the irradi- 
ation This critical period causes death 
1, 2 or 3 years later, and if the patient 
escapes this critical period the cure ap- 
pears to be permanent An important 
factor, found to be of help in escaping 
the critical period, is to give a high 


dosage during the last of the daily treat- 
ments, sometimes as much as 900 r being 
given. 

Coutard analyzes his results carefully 
in regard to 5-year survivals as influ- 
enced by variations in the amount of 
radiation given. The preparatory treat- 
ment seems to have increased the num- 
ber of 5-year survivals His plan of 
future treatment is to begin with daily 
dosages of 5 r for the preparatory treat- 
ment and to build up to very high dos- 
ages, even as much as 900 r to be given 
the last day of treatment. In this way 
he hopes to avoid the “critical period” 
in the sixth year after the beginning 
of radiation therapy. 

Metastatic Tumors in the Lung 

Palliative Irradiation — A Brun- 
schwig and A. Hamann^® demonstrate 
that immediate marked or apparently 
complete regression of pulmonary metas- 
tases in roentgenograms of the chest may 
not infrequently follow irradiation ther- 
apy Of 13 patients with pulmonary metas- 
tases from primary growths outside the 
thorax treated at the University of Chi- 
cago Clinics, 9 showed complete, im- 
mediate regression, 3 marked regres- 
sion and 1 partial regression Five of 
the 9 died in 3 months to 1 year One 
died of intercurrent infection and 3 were 
alive at 19 and 21 months and 7 years 

The doses varied widely and small 
to moderate ones were as effective as 
the larger doses 

Carcinoma of Cervix Uteri 

Management — H. F. Hare-^ outlines 
3 factors upon which the management 
of carcinoma of the cervix depends • 
(1) The host of the disease; (2) the 
extent of the disease in the host at the 
time the patient is admitted for diagnosis 
and treatment, and (3) the type of the 
lesion The first factor, although prob- 
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ably the most important, is an individual 
problem and thus far has not been suc- 
cessfully approached on a scientific basis 
The second has been solved by the clas- 
sification of the American Radium So- 
ciety. The third is well established 
The treatment of carcinoma of the 
cervix, with the exception of Grade I, 
strictly limited to the cervix, is a prob- 


radon or radium is given locally in 
divided doses so that 6000 mg. hr. of 
radium with 2 mm. of lead filtration is 
delivered during the hospital stay 
J. V, Meigs and H. L Jafife^^ trace 
70 cases of carcinoma of the cervix 
treated at the Pondville Hospital for 5 
years or more. The treatment consisted 
of x-rays through 4 pelvic portals, 8 


PER CENT 



Chart 1 — This chart shows that 2 years after treatment there is a very slow decrease, 
10 per cent or less from the second to the third year, 10 pei cent fiorn the third to the fourth year, 
and 5 per cent from the fourth to the fifth year \ftei that not more than a 2 per cent fall 
occurs There is no sudden diop and the fall is not mote than the lite expectancy for the given 
age groups In the first and second years most of the deaths occur This is probably due to the 

extent of the disease and not to the type of radiation Pondville, 70 cases ; 

G H ladium, 150 cases, M G H, 100 casts, xxxxx Radiiimhemmet, 674 cases 

(1923-1027). (Meigs and Jaffe Surg , G\nec & Ohst ) 


lein for the radiologist Preliminary ex- 
ternal irradiation is recommended be- 
fore radium Ix'canse (1) the peripheral 
growth in the adnexa receives the major 
portion of radiation effect from roent- 
gen rays; (2) there is a low grade 
secondary infection which may be bene- 
fited, and (3) the primary tumor usu- 
ally regresses and the physical condi- 
tion of the host improves. A dose of 
2000 r units is delivered to each of 4 
skin portals, 2 anterior and 2 posterior 
at the rate of 100 r to each portal daily 
for 20 days Three to 6 weeks later 


by 10 or 10 b\ 10 cm , 2 anteriorly and 
2 postfu'iorly Each field received a 
total of 1500 to 2000 r (measured in 
air), the total dosage depending on the 
rapidity with which the treatment was 
given Daily exposures of 300 to 400 r 
were used, alternating the fields daily 
Machine settings were 200 kv, 5 to 
20 milliamperes, Y> Cu and 1 Al, 50 
cm. S. T. D At the end of that time 
1500 millicurie hours of radium emana- 
tion (1 mm Pt filtration) were given 
to the cervix Four days later the radium 
treatment was repeated The weakness 
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of this method lies in the fact that masses 
on the vaginal wall are not given suffi- 
cient treatment. This has lately been 
rectified by the use of interstitial radia- 
tion in the involved areas. 

Their 5-year results are compared 
with Lacassagne at the Institut du Ra- 
dium ; Hurdon at the Marie Curie Hos- 
pital, London ; Pitts and Waterman, 


x-rays or a combination of both show 
the same life expectancy curve as pre- 
dicted at this age. From this they con- 
clude that cases showing no obvious 
disease at the end of 2 years have a 
good chance for recovery. 

In Chart 2 cases with disease, involv- 
ing the cervix or cervix and vagina are 
compared in regard to end results from 



Chart 2 — This chart graphically demonstrates that the fall of cases in comparable groups, 
A and B, is greatei in the group operated upon than in the group treated with radiation. This 
chart is impoitant to consider before deciding that surgery is better in early cases A and B 

cases onl> M G H surgical, 39 cases, M G, H. radium, 28 cases; 

• I’ondMlle, 8 cases (Meigs and Jaffe Surg , Gynec. & Obst ) 


]’ro\ulence Iv T , Ward and Sackett at 
the Woman’s llospital, New York; and 
Healey and Fra^ell at the Memorial 
! luspital in New York Their results 
are belter in nearly all cases than the 
latter 2 Pitts and Waterman did not 
include any cases with complete fixa- 
tion of the pelvis or remote metastasis 
and therefore their relative cure of all 
cases appears better Lacassagne and 
Hurduu increase the number of their 
cures by better results in the more ex- 
tensive lesions. 

The authors point out (Chart 1) that 
after 3 % years cases treated by radium, 


surgery and from radiation Surgical 
cases do not do as well as the radiated 
ones 

Weight loss seemed to be an important 
finding, since of 26 patients with a defi- 
nite loss, only 6 are living and 20 are 
dead Biopsies were also taken before 
x-rays, at the conclusion of the first 
x-ray treatment and before the first ra- 
dium treatment, at the time of the second 
radium treatment and before discharge 
The authors found that if radiation re- 
action is present and persists throughout 
the various biopsies, a fairly good prog- 
nosis can be hoped for. If no reaction 
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TABLE I 

Carcinoma of Corpus Uteri 
Results of Radiation Therapy Alone 


Clinical 

Group 

No of 
Cases 

5-Year 

Survival 

Free of 
Disease 

5 Years 
or More 

: 1 

Death Due to Cancer 

Death from 
Other Causes 
in Less 
than 5 Years 

Less 

than 

1 Year 

1 to 2 
Years 

2 to 4 
Years 

Clinical Group I, uterus 
not enlarged 

1 

24 

58% 

46% 

17% 

17% 

0 

8% 

Clinical Group II, uterus 
not larger than 234 
months gestation 

40 

55% 

47% 

0 

1 

15% 

25% 

5% 

Clinical Group 1 1 A, uterus 
larger than 234 months 
gestation 

1 

7 ' 

0 

0 

29% 

43% ' 

. 1 

28% 

0 

Clinical Group III, exten- 
sion of cancer beyond 
uterus. 

1 

1 

25 

4% 

4% 

72% 

16 % ; 

8% 

0 

All cases . 

96 

39% 

32% 

; 25% 

18% 

14% 

4% 


(Heah and Brown Am J RoontcEonoI ) 


IS present or if there is actively grow- 
ing cancer without reaction anywhere 
on the slides, the outlook is poor Ui'emia 
due to blocked ureters is one of the chief 
causes of death. This may be due to 
carcinoma or fibrosis from the radia- 
tion. Therefore urological investigations 
slioiild be undertaken before, during and 
after treatment An}" indication of uret- 
eral block should be treated early 

Carcinoma of Corpus Uteri 

Radiation Therapy— W. P Healy 
and R. L Brown‘d- review 96 cases 
treated by radiation alone at the Me- 
morial Hospital in New York All cases 
were proved histologically to be carci- 
noma The cases were clas.sified clinically 
and histologically and the end results 
correlated 

Symptoms began after the menopause 
m 88 of the 96 patients. The chief com- 
plaint was recurrence of bleeding between 
the periods if the patient was still men- 
struating. Pam in the lower abdomen 
and pelvis was present in 32 per cent 


of the cases and was a significant symp- 
tom, since 87 per cent of these patients 
died of carcinoma In 50 per cent the 
duration of symptoms was 1 to 5 years. 

The cases were placed in 3 clinical 
groups, according to the gross size of 
the uterus and palpable extent of dis- 
ease at first examination Group I in- 
cluded tliose cases in which there was 
no palpable enlargement of the uterus 
and no extension beyond it , 24 cases 
fell in tins group and of these 46 per 
cent remained free of disease for 5 
or more years Group II comprised those 
cases in which tlie uterus was slightly, 
moderately or markedly enlarged with- 
out evidence of extension elsewhere. 
These cases were further divided accord- 
ing to the size of the uterus, and it was 
found that of the 40 patients with a 
uterus not larger than a 2% months' 
gestation 47 per cent survived 5 years 
or more, whereas the 7 patients with 
a uterus larger than this did not survive 
5 years. This was believed to be due 
to the technical difficulty of deliver- 
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TABLE II 

Carcinoma of Corpus Uteri 
Relation of Histologic Type to End-results 


Histologic 

Type 

No. of 
Cases 

5- Year 
Survival 

Free of 
Disease 

5 Years 
or More 
(5-Year 
Cure) 

Death Due to Cancer 

Death from 
Other Causes 
in Less 
than 5 Years 

Less 

than 

1 Year 

1 to 2 
Years 

2 to 4 
Years 

Adenoma mahgnum 

Grades 1 and 2 

46 

39% 

30% 

11% 

24% 

22% 

4% 

Adenocarcinoma^ 

Adenocarcinoma 

Grade 2 

29 

41% 

31% 

31% 

17% 

10% 

0 

Adenocarcinoma 

Grades 3 and 4 
Embryonal adenocarci- 
noma 

18 

28% 

28% 

45% 

11% 

5% 

11% 

Adeno-acanthoma 

3 

66% 

66% 

34% 

0 

0 

0 

All types 

96 

39% 

32% 

14% 

18% 

25% 

4% 


(Hcaly and Brown Am J Roentgenol) 


mg sufficient radiation throughout the 
greatly enlarged uteri Group III com- 
jirised 25 cases with 1 S-year cure Of 
these patients 72 per cent died in 1 
year and only 12 per cent lived more 
than 2 years For an analysis of these 
figures see Table i 

Pathological data indicated that the 
histological t)pe and grade of lesion 
do not strikingly influence the outcome 
from radiation therapy. These results 
are an.ilyzed in T.ible II 

The technic of treating these patients 
is given, and the aiitliors state that cases 
of cnrtinonia of the corpus at the Me- 
morial llosintal are now receiving 3600 
nic-hr radon within the uterus, a pelvic 
cycle of 200 kv roentgen rays, 750 r 
to each of 4 to 6 portals at 70 cm , 0.5 
mm. copper filtration, 30 ma Complete 
hysterectomy is done 6 to 10 weeks 
after irradiation is completed unless defi- 
nitely contraindicated 

Tumors of the Bladder 
Roentgen Rays in Diagnosis and 
Treatment — G E Pfahler^s points out 


that since about 75 per cent of tumors of 
the bladder involve the ureters or urethral 
orifice, this method of treatment should 
be considered m a very large number 
of cases. The best results in diagnosis 
are obtained by the co-operation of the 
cystoscopist and radiologist Pneumo- 
cystography adds information that can- 
not be obtained by cystoscopy alone; 
for example, infiltration of the bladder 
wall The normal bladder will distend 
smoothly and evenly while an involved 
area will not distend and will produce 
an indentation in the general spherical 
outline 

It IS necessary to make roentgeno- 
grams m at least 4 positions These 
will aid in providing a record of the 
size, extent and location and enable the 
therapist to better direct his treatment 
In some instances bleeding may make 
cystoscopic observation difficult Addi- 
tional information of infiltration beyond 
the bladder wall can at times be ob- 
tained. 

Films made m the prone position usu- 
ally show the tumor best. About 86 per 
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cent of bladder tumors occupy the pos- 
terior or lateral walls and will be shown 
in contrast to the less dense air-filled 
bladder. Oblique films should also be 
taken. All fluid in the bladder should 
be removed, as soft tissue tumors when 
surrounded by fluid, cannot be demon- 
strated 

The treatment of choice is that which 
will give the best results with the least 
risk or inconvenience to the patient. In 
the treatment of carcinoma of the blad- 
der, excision or destruction will probably 
remain the first choice for those cases 
discovered in an early stage when the 
tumor can be completely excised or 
destroyed mtravesically or when such 
treatment can be associated with the im- 
plantation of radium seeds into the base, 
without damage to the urethra or 
ureters In only about 23 per cent can 
complete excision be applied without in- 
terfering with the ureters or urethra. 

O’Crowley has analyzed the location 
of 854 tumors reported to the bladder 
tumor registry involving adjacent mul- 
tiple areas and found that recurrence 
followed the initial surgRal procedure 
in 46 2 per cent Of 2597 proved cases 
of painllary carcinoma operated upon, 
66 per cent were dead in 3 years. He 
turtlier lound that 76 6 per cent were 
located in the lateral walls, trigone and 
bladder neck, and imolvcd the ureteral 
orifices 

In this group deep roentgen treatment 
w'lll jirobably meet the above demands 
more completely than anything else that 
IS known The tjpe of case that re- 
sponds best to irradiation is the rapidly 
growing papillary carcinoma The infil- 
trating type requires much more irradia- 
tion and when one has a patient nearly 
cured, there is a great temptation to 
carry on the treatment even though 
some risk is involved 


Radiation therapy consists of deliver- 
ing enough radiation into the tumor tis- 
sue to destroy the cancer cells. This will 
require from 3000 to 4000 roentgens 
delivered into the tumor area. The treat- 
ment must be given in a manner con- 
sistent with the patient’s general con- 
dition. 

When a carcinoma of the bladder 
reaches a stationary stage and yet has 
not completely disappeared under ir- 
radiation, destruction of the remnants 
through the cystoscope may render the 
tumor more radiosensitive again To ob- 
tain this result, however, it is necessary 
to give the radiation treatment rather 
promptly after the destruction 

With the present technic, improve- 
ment may be expected in nearly all in- 
operable cases and probably a permanent 
recovery in 35 per cent. 

Cancer of the Rectum 
Radiological Treatment — E Ber- 
ven-^ discusses briefly the histological 
structure of carcinoma of the rectum and 
jioints out the difficulties when the tumor 
and normal mucosa jiossess approxi- 
mately the .same degree of nidiosen- 
sitivity The results of treatment with 
irr.uliation show m general only isolated 
instances of permanent cure The chief 
rolv of irradiation is palliation 

t aiiccr of the rectum is reported in 
177 cases, of which 106 were inoperable 
and 111 these cases the treatment was 
found to have a considerable palliative 
cflect Radiation is also recommended 
for cases with large disintegrating oji- 
erable tumors and all borderline cases 
.Since some of these may thereby become 
operable. It is stressed that preopera- 
tive irradiation of carcinomas of an 
undifferentiated type is highly impor- 
tant Of the 106 inoperable cases given 
radiologic treatment only 13 per cent 



THE SYMPATHETIC NERVOUS SYSTEM 


1041 


died during the first year, whereas the 
mortality is around 33 per cent without 
irradiation In early, highly differenti- 
ated, operable cases an immediate op- 
eration is indicated. 
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THE SYMPATHETIC NERVOUS SYSTEM, 
SURGERY OF 

By Paul G Flothow, M D. 


ACHALASIA 

Alcacle^ rep(')rts the results of sympa-^ 
thectomy in the treatment of achaliasia of 
tlic‘ cardia (cardiospasm). He opened 
the less(‘r omentum, severed the left gas- 
tric artery and nerves with it obtaining 
an excellent result lie reports only 1 
casc\ and in tins t\pe of work a single 
cas(‘ IS of very little value from tlie stand- 
point of deduction It would seem that 
the o])eration of stwermg the left gastric 
artery and ncr\es associated with it 
would perhaps leave the question of 
whether or not all of the necessary sym- 
pathetic components have been severed. 
Although it IS a simpler operation than 
severing the splanchnic nerves, the lat- 
ter is more complete and should give 
relief in physiologic cardiospasm. 


ANGINA PECTORIS 
Surgical Treatment — The Reviewer 
has always felt that operations on the 
sympathetic nervous system in the treat- 
ment of angina pectoris are based upon 
sound anatomic bases, and that thyroid- 
ectomy for angina pectoris was without 
reasonable physiologic basis and tlicrc- 
fore contraindicated 

Ransohoff- relates his experience m 
the treatment of angina pectoris both by 
total ablation of the thyroid gland and 
by operations directed toward the sym- 
pathetic nervous system He treated 12 
patients b}^ total ablation and found that 
the procedure depressed the metabolism 
and reduced the cardiac work and the 
patient’s activity The operation was fol- 
lowed immediately by remarkable im- 
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provement and decrease in precordial 
distress. The author now attributes this 
improvement to the severance of many 
sympathetic fibers during the course of 
the operation rather than to the removal 
of the thyroid gland The immediate 
good results, however, were not very 
lasting, and although there was only 1 
postoperative death, only 1 patient was 
living in 1938, the operations having 
been performed from 2 to 5 years pre- 
viously. The only surviving patient was 
one on whom the operation was not com- 
pleted due to injury to the recurrent 
laryngeal nerve. The longest survival 
period was 3 years, the average being 6 
months, and it was necessary to give 
thyroid extract constantly after the oper- 
ations The author employs both surgi- 
cal removal of the left cervico-thoracic 
chain and paravertebral alcohol injection. 
He has injected 10 cases with fairly sat- 
isfactory results, but feels that operation 
is much more satisfactory He reports 7 
cases successfully treated surgically 
Raney® describes a new operation for 
the treatment of angina pectoris His 
operation is based upon the theory that 
all of the efferent motor fibers to the 
blood vessels of the heart derive their 
origin from the second, third, fourth, and 
fiftli thoracic rami to the sympathetic 
ganglia, or from ganglia cells below the 
fifth thoracic ganglion 

He agrees with the concept that the 
pain of angina pectoris is due to spasm 
of the coronary vessels and aorta, and 
also feels that the vasomotor fibers cause 
constriction rather than dilatation of 
these vessels. He feels that the usual 
operative procedures succeed in inter- 
rupting the sensory afferent fibers, but 
leave certain motor efferent fibers intact, 
and that, therefore, although the tracts 
which carry painful sensation have been 
interrupted the patient may continue to 


have the coronary vascular spasm al- 
though it is not associated with pain. 

He, therefore, attempts to interrupt 
all of the motor fibers to the coronary 
vessels, leaving many of the sensory fi- 
bers intact, his feeling being that if no 
spasm of the coronary vessels can occur, 
there will be no anginal pain. Whether 
or not his concept is true, and whether 
or not it is based upon absolute anatomic 
and physiologic knowledge remains to be 
proved. His operation consists in re- 
moval of the third, fourth, and fifth ribs, 
exposure of the second, third, fourth and 
fifth thoracic ganglia and their rami, then 
section of all of the rami communicandi 
to the second, third, fourth, and fifth 
intercostal nerves, and section of the 
trunk between the fifth and sixth tho- 
racic ganglia. The proximal end of the 
trunk is then sutured under the deep 
muscle layers to prevent regeneration 
He states that this operation has the 
added advantage of preventing occur- 
rence of Horner’s syndrome 


BRONCHIAL ASTHMA 

Leriche and Fontaine^ reported 14 
cases of bronchial asthma treated by 
stellectomy m the period from 1926 to 
1934 In 7 cases of unilateral stellectomy 
the asthmatic crises disappeared in 2 
cases, but the operation failed in 5 At 
the present time, the satisfactory result 
of unilateral stellectomy in 1 case has 
lasted 13 years, and in the other case 
the attacks greatly attenuated reappeared 
after 7 years of complete relief from the 
attacks. In 4 cases of bilateral stellec- 
tomy there was immediate disappearance 
of the crises In 1 case, recovery was 
complete after 7% years. In the other 3 
cases the crises reappeared greatly atten- 
uated both m frequency and intensity 
The authors suggest that preliminary in- 
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filtration of the stellate ganglion before 
the operation is of value in attenuating 
or arresting the development of crises 
while the patients are being prepared for 
stellectomy. 

Generally, but not in all cases, those 
patients who show a favorable reaction 
to injection of the stellate ganglion also 
show a favorable response to stellectomy 


CAROTID SINUS SYNDROME 

The literature contains a number of 
articles on the treatment of this rather 
spectacular, and to the patient most an- 
noying, condition. Craig and Smith® 
have classified this syndrome under “Hy- 
persensitive Carotid Reflex,” and divide 
the cases into 3 groups. 

In the first group are those in whom 
the symptoms are mild and attacks are 
very infrequent. They state that no treat- 
ment IS required in these cases other 
than reassurance 

In the second group are those cases in 
which the symptoms are moderately se- 
vere and attacks more frequent. In these 
cases they recommend that the patient 
should be instructed to avoid turning the 
head quickly or forcefully, looking up- 
ward and stooping suddenly Constric- 
tion of the neck should be avoided If the 
spells arc quite severe and occur at fre- 
quent intervals, sedatives, particularly 
phenobarbital, are recommended 

In their third group they place those 
cases that are severe, attacks of syncope 
are frequent, and in which medical meas- 
ures have been without success. In this 
group they believe that surgical inter- 
vention IS indicated They report 13 
cases treated surgically. Twelve of these 
were followed, with excellent results in 4, 
good result in 1, fairly good result in 4 
and poor or failures in 3. 


The operation consists of perivascu- 
lar sympathectomy of the carotid bulb, 
removing the carotid body and carrying 
the resection well above and well below 
the carotid bifurcation. 

The operative technic is well described 
by Leger.® The operation must be care- 
fully carried out so as to thoroughly 
denervate the carotid reflex mechanism 
and is fraught with little danger or tech- 
nical difficulties. 


CRANIAL POSTHERPETIC 
NEURALGIA 

This IS among the most distressing 
conditions with which the neurosurgeon 
has to deal. Why it did not occur to 
someone before this time that the pain 
of postherpetic neuralgia was perhaps 
mediated by sympathetic nerve fibers is 
difficult to understand However, it re- 
mained for Hyndman'^ to give us a new 
procedure for the relief of this distress- 
ing condition. He reports 3 cases in 
which he is certain that the pain of post- 
herpetic neuralgia was caused by sympa- 
thetic nerve fibers 

In his first case resection of the sen- 
sory root of the gasserian ganglion failed 
entirely to relieve the pain (This was 
the Reviewer’s experience also in 1 
case ) However, he did succeed in reliev- 
ing the pain somewhat by sectioning the 
supraorbital nerves and the blood vessels 
under the eyebrow, but the relief was far 
from complete 

In his second case, having learned the 
lesson that section of the sensory root 
would not relieve the pain of herpetic 
neuralgia in the trifacial distribution, and 
feeling that the pain was due to sympa- 
thetic nerve fibers, he divided the left 
external carotid artery and resected the 
superior cervical ganglion. This failed 
to relieve the pain. He then sectioned 
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the ophthalmic and maxillary divisions 
distal to the ganglion, and the patient 
was relieved of pain. 

In his third case, however, rather than 
do any of these operations, he felt that 
the proper procedure was sympathec- 
tomy. He performed a left stellate 
ganglionectomy plus the 3 thoracic 
sympathetic ganglia completely relieving 
the pain. 

He concludes that the pain and hyper- 
esthesia of postherpetic neuralgia are 
mediated by afferent sympathetic nerves, 
and that when neuralgia involves the 
head or neck, it may be eliminated by 
removal of the stellate and several upper 
thoracic ganglia on the ipsilateral side. 

While his experience is a little limited 
to draw definite conclusion from, his 
experience plus the experience of many 
others in this field would certainly tend 
to verify his conclusions, and it is prob- 
able that at least in a large percentage of 
cases, sympathectomy will produce relief 
m cranial postherptic neuralgia 

Reviewer’s Note — The question can 
be definitely determined by diagnostic 
injection of the cervicodorsal sympathetic 
nerves 


ESSENTIAL HYPERTENSION 

The surgical treatment of this condi- 
tion Lontinues to be not only 1 of the 
most interesting but undoubtedly the 
most eontro\ ersial subjects in the field 
of b} mpathetic surgery Wnters on this 
bubject may be duided into 3 classes, 
those strongly m favor of the pro- 
cedures, those just as strongly opposed, 
and a large group occupying the middle- 
of-the-road attitude with open minds, 
and feeling that the work should con- 
tinue until a completely definite decision 
can be made. 

My personal experience rather than 
increasing any skepticism that I may 


have had, has made me more firmly 
than ever convinced that surgery is defi- 
nitely indicated in properly selected 
cases of essential, and even in some 
cases of malignant hypertension As the 
years go on, and my earlier cases con- 
tinue to carry on normal activities, I 
become more firmly convinced that these 
people are entitled to what the operation 
can offer them I am convinced that a 
number of patients whom I operated 
years ago would most certainly not be 
living now had they been denied opera- 
tion. There is no question whatsoever 
that only a small percentage of cases 
obtains a marked and permanent lower- 
ing of the blood pressure, certainly not 
over 20 to 25 per cent That the vast 
majority of the rest of the cases without 
marked lowering of blood pressure levels 
is definitely and permanently improved 
clinically, is unquestionable 

I wish to re-emphasize the fact that 
I feel we cannot evaluate the entire re- 
sult of these operations entirely by 
measurement of blood pressure levels 
postoperatively I am certain of 2 things • 
(1) That even though the mean blood 
pressure level postoperatively may be 
approximately that obtained preopera- 
tively, f2) that the peaks where the pres- 
sure may surge 40 or SO points above 
the mean levels are wiped out by the 
operation This in itself is a tremendous 
.idvaiitage, and one which certainly 
warrants its performance even though 
nothing else could be offered the patient. 

The other thing of which I a.n abso- 
lutely convinced, is that the operation 
produces beneficial results on the kid- 
neys, the adrenals, and perhaps other 
organs of the body which we have no 
means of measuring. 

Until some form of medical manage- 
ment can offer these patients anything 
at all comparable to that which surgery 
offers them, or until some operative 
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procedure is evolved which produces 
better results than our present methods, 
I feel that it would be inhumane for 
this type of work to be allowed to fall 
into discard. 


HYPERHYDROSIS 

This again is not a particularly new 
subject, but will perhaps bear empha- 
sizing and recalling to our minds since 
the subject has been more or less neg- 
lected in recent years. Occasionally one 
meets a patient in whom excessive per- 
spiration of the face and hands becomes 
a major disability, and these people seek 
relief from this condition. Only a super- 
ficial knowledge of the sympathetic nerv- 
ous system is required to understand the 
rationale of sympathectomy in this con- 
dition Removal of the proper sympa- 
thetic nerves assures absence of per- 
spiration from hands and face Most 
recent report on the treatment of 
this condition by sympathectomy is by 
White ^ 


MIGRAINE 

It seems a pity that the treatment of 
so disabling and so prevalent a condition 
should be so badly nej^lected. A great 
dc.il has been written during the past 
year on the medical management of 
nugiMine, and the use of various drugs 
in its treatment h<is been stressed Of 
the various drugs which have been 
recommended, gynergen undoubtedly 
has been the most successful m the 
greatest number of cases However, 
none of these medical methods of treat- 
ing migraine by drugs has done any- 
thing more than abort the att.ick after 
it has started, or to act as a prophylactic 
when an attack is about to occur. The 
only strictly medical measure which has 
afforded cure of the migraine attack has 


been the discovery of allergic factors 
which may be the cause of the migraine 
attack. 

Perhaps in the majority of cases 
prophylactic or therapeutic measures are 
sufficient, but there are vast numbers of 
people who suffer from severe attacks 
of migraine which are so frequent and 
so disabling as to render them practi- 
cally incapacitated. In these cases no 
form of medical treatment seems to be 
of any avail other than to modify the 
attacks somewhat. Too often these people 
are told by their doctor, or are told by 
lay publications, and even in medical 
publications, that there is nothing that 
can be done for them, and that they will 
simply have to “grin and bear it ” While 
this is undoubtedly true in some cases, 
a majority of them can be successfully 
treated by surgery of the sympathetic 
nervous system. 

The procedure is simple. The first 
requisite is that the case must be 1 
of true hemicrania, not the so-called 
migraine which is a term applied very 
loosely to many types of headache which 
are not true hemicrania The diagnosis 
of true hemicrania is certainly not diffi- 
cult, and need not be recounted here. 
A diagnostic injection should be done 
at the tune the patient has an acute 
atUick Needles are inserted at the cervi- 
codorsal sympathetics, either by White’s 
technic, that which I have described, or 
by a new technic described by Ochsner 
and DeBakey The inferior cervical, 
the first and second thoracic ganglia on 
the side of the pain are injected with 
1 per cent novocain. If they are suc- 
cessfully injected, a Horner’s syndrome, 
namely, enophthalnios, develops, and 
there is contraction of the pupil and 
absence of perspiration on the head, 
neck, shoulder, upper chest and arm on 
the side injected If the occurrence of 
a Horner’s syndrome coincides with 
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complete relief of the migrainous attack, 
then one can be almost certain that 
surgical removal or destruction of the 
same sympathetic components will re- 
sult in the cure of that individual. 

I usually repeat the injections at a 
second attack as an added precaution 
against a surgical failure, because of 
the fact that at times these patients are 
so desirous of getting relief that there 
appears to be a psychogenic relief which 
may not be duplicated by operation. If 
there is complete Horner’s syndrome, 
and the pain is only modified, not com- 
pletely obliterated^ one must be very 
wary of advising surgery unless a suc- 
cessive mj'ection succeeds in completely 
relieving the pain. If the injection fails 
to relieve the pain, operation Is obviously 
contraindicated. 

My series is small, consisting of 5 
cases. In all of these relief has been 
complete for several years These were 
all cases of great severity in which the 
patients were at the point of suicide 
rather than living and suffering, and in 
every instance according to the patients 
themselves they have been “reborn.” 

One of lhe.se cases is particularly in- 
structive 0\er 5 jears ha\e elapsed 
since a unilateral operation was done 
The njieration was done on the side of 
the greatest intensity and greatest fre- 
cjuency of attacks, namely, the right side 
Tlie attacks w^hich she had on the left 
side were milder and rather infrequent 
Botli sides were to be done, but the 
patient decided to put off the second 
openition, and left the hospital with a 
right-.sided sympathectomy She has 
never had an attack of migraine on the 
right side, but continues to have the 
milder and less frequent attacks on the 
unoperated side. 

Three out of 8 cases injected were 
not relieved by diagnostic injection and 


were, therefore, not operated. Strangely 
enough, every case of true hemicrania 
that I have observed has been in a 
female 


PAROXYSMAL TACHY- 
CARDIA 

Leiboviciio and associates report the 
incident of a man 29 years old who de- 
veloped a severe paroxysmal tachy- 
cardia following appendectomy. After 
all types of medication had had no 
effect on the tachychardia the authors 
resorted to the injection of 20 cc. of a 
% per cent solution of procaine in the 
left stellate ganglion with an immediate 
spectacular result. The pulse rate 
dropped from 180 to 70. Horner’s 
syndrome appeared shortly after the 
Injection and persisted for several hours 
The pulse rate continued to be normal, 
and there was no recurrence of the 
paroxysmal tachycardia 

The authors pointed out that there is 
no longer any dispute regarding the 
fact that the sympathetic system plays 
a part in sinus tachycardia, and that 
surgical intervention on the sympathetic 
system ha.s been employed with success 
in a number of cases of sinus tach)’- 
cardia 


SCLERODERMA 

Surgical Treatment — This is not 
new As a matter of fact, it was 1 
of the first conditions to be treated by 
sympathectomy since it was so often 
seen m association with Raynaud’s dis- 
ease The Reviewer has had years of 
experience with scleroderma surgically 
treated by sympathectomy, and feels 
that unless the condition is a mild one, 
sympathectomy is not indicated in the 
treatment of scleroderma per se in ad- 
vanced cases unless the operation is 
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directed primarily toward the relief of 
a coexisting Raynaud’s disease. 

Ochsner and DeBakey^i again revive 
the subject of the treatment of sclero- 
derma and state that the surgical treat- 
ment of this disease consists of parathy- 
roidectomy and sympathectomy. They 
base the rationale of parathyroidectomy 
upon certain clinical and experimental 
observations which seem to indicate a 
definite physiologic disturbance in the 
calcium metabolism suggesting a hyper- 
function of the parathyroid glands 

The rationale of sympathectomy is 
based upon certain observations which 
indicate that the sympathetic apparatus 
is of pathogenic significance in certain 
forms of scleroderma. They note the 
fact that it IS frequently associated with 
Raynaud’s phenomena and other evi- 
dence of marked vasomotor disturbance 
They have performed parathyroidectomy 
and sympathectomy in 3 patients with 
scleroderma One and one-half years 
after operation there has been a slight 
improvement in 1, a moderate improve- 
ment 111 1, and a marked improvement in 
the third case .V fourth case in which 
sympathectomy alone was done reveals a 
marked improvement 17 months after 
operation. According to the author’s 
own report, therefore, it would seem that 
the simpler procedure would be sympa- 
thectomy without the removal of the 
parathyroid glands Here, again, we are 
faced with the problem of trying to draw 
conclusions from such a small number 
of cases 


TABETIC CRISES 

While the mechanism of tabetic crisis 
IS not too definitely known, it seems 
apparent that the pain must reach con- 
scious centers by way of the visceral 
afferent nerves from the abdomen. Most 
of the nerves, if not all of them, find 


their way to spinal cord centers and 
consciousness by way of the celiac plexus 
and the splanchnic nerves. One way 
of treating tabetic crisis has been by 
interrupting these fibers by rhizotomy 
of the sixth to eleventh or twelfth tho- 
racic nerves intradurally following an 
extensive laminectomy. This has been 
done with more or less indifferent re- 
sults. A simpler way of accomplishing 
this denervation is by section of the 
splanchnic nerves bilaterally. In the 
past year I have done 2 such operations 
and in both cases the results have been 
highly satisfactory. The operation of 
splanchnic nerve section is not a dan- 
gerous one, and it seems to me that it 
is definitely warranted in severe cases 
of tabetic crises 

In both instances in which the opera- 
tion was done, it was on indigent patients 
at the charity hospital about whom the 
residents complained because of the fact 
that the attacks of crisis were so close 
together that these patients were almost 
permanent inhabitants of hospital beds 
Over 6 months have elapsed since these 
operations were done, and neither of 
these patients has returned to the hos- 
pital for treatment of tabetic crises. 


THROMBOANGIITIS 

Adrenalectomy— In spite of the fact 
that It is almost universally conceded to 
be true that adrenalectomy is of no value 
m the treatment of vascular lesions of 
the extremities, Lenche^- <igain reit- 
erates the opinion that it is of definite 
value He believes that it is the most 
efficacious of all methods of treatment 
when directed toward arteritis m cer- 
tain cases 

He gives case histones of 3 patients, 
all of whom were relieved for long 
periods of time by unilateral adrenalec- 
tomy He gives his results in the treat- 
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ment of approximately 1000 vascular 
lesions of the extremities by adrenalec- 
tomy, sympathectomy and arteriectomy. 


THROMBOPHLEBITIS 

Ochsner and DeBakey^ advocate the 
treatment of this distressing postopera- 
tive complication by sympathetic nerve 
block. They base their work on the 
results reported by Leriche, who believes 
that the clinical manifestations in throm- 
bophlebitis are produced by the initiation 
of a vasomotor reflex as a result of im- 
pulses originating within thrombosed 
veins According to them, Leriche is of 
the opinion that there are 3 dominant 
factors in thrombophlebitis ; namely, 
venospasm, the extent of coagulation and 
arterial spasm, of which venospasm is 
the most constant and significant. By 
blocking the sympathetic ganglia with 
novocain the vasomotor reflex is broken 
and the clinical manifestations relieved 
The authors agree heartily with Leriche 
in stating that the clinical manifestations 
in this condition are largely due to the 
vasomotor reflex which originates in the 
thrombuscd vessel, and that the symp- 
toms can be relie\ed completely, and 
coinalescence materially shortened by 
blocking the sympathetics and breaking 
the vasomotor reflex However, it is 
their opinion that the clinical manifes- 
tations are due more to the arterial 
spasm than to venospasm They state 
that novocain infiltration of the regional 
ganglia has been successful in every in- 
stance of thrombophlebitis Immediately 
follownng the injection there has been 
complete relief of pain, which in some 
instances has been permanent. In other 
cases, subsequent injections have been 
required, but rarely has it been neces- 
sary to use more than 3 injections 
Within 24 hours the temperature recedes. 


and is usually normal within 72 to 96 
hours. The associated swelling of the 
extremity begins to dimmish within the 
first 24 to 48 hours, and usually disap- 
pears completely within a week to 10 
days. In over half the cases, the ex- 
tremity has returned to normal size 
within 4 days. 


VASCULAR LESIONS OF THE 
EXTREMITY 

Sympathectomy — There is nothing 
particularly new in this field. It has 
always offered a fertile ground for con- 
troversy. Derom^^ has carried out ex- 
perimental work on dogs ascertaining 
the effect of various sympathetic opera- 
tions on the reflex vasomotor changes of 
carotid sinus origin. On the basis of 
his experiments he has concluded that 
periarterial sympathectomy is of no 
value He decries mutilating operations 
on the peripheral nerves, such as alcohol 
injections, fascicular dissociation, and 
crushing between forceps, believing that 
they have little place m the treatment of 
any vascular disease since they are pri- 
marily destructive, and the beneficial re- 
sults are at best short lived. (The Re- 
view kr concurs in these observations, 
his experience wn*th this type of opera- 
tion having lieen almost entirely bad, 
and in 1 case resulting m a fulminating 
gangrene wfliich required amputation ) 
He studied the various operations on 
the lumbar sympatlietic chain, and does 
not agree with Danielojiolu regarding the 
theory that simple section of the chain 
between the last lumbar and first sacral 
ganglia wmuld affect the vasomotor re- 
sponse of the limb on the corresponding 
side. In order to obtain complete vaso- 
motor loss in the lower extremity he 
found it necessary to remove the first, 
second, and third lumbar ganglia and 
the intervening chain He found that 
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unilateral adrenalectomy was without ef- 
fect. He believes that the results of 
sympathectomy are frequently relative, 
and that it is not always necessary to 
obtain a maximum vasomotor change in 
order to produce complete vasomotor 
paralysis in order to save an extremity 
afflicted with Raynaud’s or Buerger’s dis- 
ease. He is of the opinion that operations 
not entirely sound from a physiologic 
standpoint may at times be beneficial 
enough to warrant their use. 


VESICAL ATONY 

Huggins^ and his associates discuss 
the results of section of the principal 
nerves to the vesical sphincters in IS 
cases of neurogenic atony of the bladder, 
commonly known as ‘'cord bladder.” The 
report marked improvement in 4 of 11 
cases treated ])y prevSacral neurectomy, 
shglit improvement m 4 others and no 
improvement m 3 They report 3 cases 
in children of urinary retention due to 
\'esica] aton}^ witlioiit other signs of 
somdlH nerve disease or urinary obstruc- 
tion, m which the retention was lessened 
l)y presacral neurectomy. They sug- 
gest that the condition in children may be 
<in<ilogous to 1 lirshprung’s disease. They 
report good results in presacral neurec- 
tomy wliere bladder condition is due to 
locaIi7cd lesions of the cauda equina or 
tlK‘ sacral cord with the lumliar nerves 
being intact vSynitmthectomy was not 
beneficial where the disease had pro- 
duced injury to the pelvic nerve or 
sphincter wiili true incontinence as m 
tabes dorsalis 

Ri^vikwfk’s Note — In considering the 
(luestion of sym])atheclomv for cord blad- 
der, the physiology must be taken into 
consideration It must be remembered 
that the sympathetic fibers are those 
which give the internal sphincter tone. 


and inhibit the detrussor mechanism. If 
the detrussor mechanism has been dam- 
aged, then we have a marked imbalance 
with a preponderance of sympathetic 
influence, and in these cases sympathec- 
tomy is indicated. However, where both 
sympathetic and parasympathetic nerves 
are destroyed, sympathectomy can, of 
course, be of no value as it would simply 
mean removing an already functionless 
nerve tissue 


VESICAL SPASM AND PAIN 

There has been quite a bit in recent 
literature regarding the treatment of 
intractable vesical pain resulting from 
bladder infection by way of the visceral 
nervous system Nesbit and McLellan^^ 
conclude that sympathectomy relieves 
the bladder pain not by removing the es- 
sential afferent pathways from that vis- 
cus, but by relieving spasm of the internal 
sphincter, and perhaps other parts of the 
bladder musculature. They state that the 
1 constant predominating feature of all 
these cases is the presence of vesical 
spasm prior to operation, and that the 
constant postoperative result w^as relief 
from intolerable spasm, and the resulting 
ease of urination They state that it 
appears evident that section of the hypo- 
gastric nerves alone without division of 
the latei-al sacral synipathctics provides 
adequate relaxation of the sphincter to 
relieve bladder spasm They make the 
following statements . 

1 The parasympathetic (sacral) pathways 
carry the essential afferent components of the 
bladder 

2 The sympathetic (presacral or hypogas- 
tric nerves) pathways may or may not carr> 
afferent pain components of the bladder 

3 Division of the presacral nerves provide 
relief of vesical spasm and pam resulting from 
intractible bladder infection 

4 Division of the lateral sacral sympathetics 
in addition to the presacral nerves accomplishes 



1050 


SURGERY 


this same end, but does not appear to be neces- 
sary or desirable 

5 Sympathectomy brings about the relief of 
spasmodic pain by relaxation of the vesical 
outlet and the detrussor mechanism It does 
not render the bladder insensitive to pain of 
other origin 

6 Sympathectomy for the relief of bladder 
pain should be resorted to only in those pa- 
tients in whom that pain is clearly demon- 
strated to result from spasm of the vesical 
outlet 

7. Sympathectomy was not shown to cure 
the lesions of Hunner ulcer in cases reported 

Schroeder and Gumming^ ^ are not in 
agreement with the foregoing statement 
that excision of the superior hypogastric 
plexus alone is sufficient to relieve in- 
tractable bladder pain due to vesical 
spasm They feel that removal of the 
lateral sacral sympathetic chain should 
be added to the operation They advo- 
cate, also, the use of subarachnoid alco- 
hol injection for the relief of certain 
types of vesical pain Hepler, m a dis- 
cussion of this paper, makes the signifi- 
cant observation that one can determine 
whether or not the bladder pain may be 
relieved b\ sMiipathectomy by first in- 
jecting the presacral nerves, using the 
tcclinic described by the reviewer He 
suggests that if a diagnostic injection 
is made while the pain is being experi- 
enced, and this pain is promptly relieved, 
then presacral neurectomy may he done 
wath the assurance that it wall give relief 
of pain If this injection does not relieve 
tlie pain, then a low' spinal anesthetic 
may be given at the same level as the 


proposed mtraspinal injection of alcohol 
This would anesthetize the parasympa- 
thetic fibers in the thirds fourth sacral 
roots, and also the somatic fibers of the 
third and fourth sacral roots. If this 
alone relieves the pain, laparotomy would 
be unnecessary, and simple subarachnoid 
injection of alcohol should suffice If pain 
is not relieved by either of the injections 
alone, but is relieved when they are 
combined, one then has some assurance 
that the combined operation will be suc- 
cessful. If the combined injections do not 
relieve the pain, suspicion is aroused that 
the symptoms are psychogenic 
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THE TEETH 

Ry Conrad F. Hellwege, D D S 


Vincent’s Infection 
The Council of Dental Therapeutics of 
the American Dental Association pre- 
sents a study of Vincent’s infection i 


Vincent’s infection is described in the lit- 
erature under numerous terms, among 
them being; Trench mouth; ulcerative 
stomatitis, Plant’s angina. Plant’s ulcer, 
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Plant-Vincent infection, acute oral spiro- 
chetosis, acute ulcerative gingivitis, can- 
crum oris, ulceromembranous stomatitis 
and ulceromembranous gingivitis 

It is an infectious disease of the oral 
mucosa, generally acute, but may be 
chronic Fetor, ulceration, swelling, ten- 
derness of the soft tissues, gomphiasis, 
cervical adenitis and salivation are char- 
acteristic of the disease. Diagnosis is 
complicated by the fact that neither oral 
bacteria nor oral symptoms are absolutely 
specific If, however, a microscopic ex- 
amination of a smear made from turgid, 
hemorrhagic, grayish slough-covered gin- 
giva reveals a predominance of fusiform 
bacilli and spirochetes a diagnosis of 
Vincent’s infection can be made It may 
be necessary to perform serologic tests 
to diflferentiate from syphilitic infections, 
since the Borrelta vincenh and Trepo- 
nema pallidum are similar morpholog- 
ically Vincent’s organisms are sapro- 
phitic anaerobes, which frequently enter 
as secondary invaders of previously de- 
bilitated ti.ssue In many cases of Vin- 
cent’s infection, recovery occurs appar- 
ently without treatment These findings 
cast doubt on the relationship of Vin- 
cent’s organisms to the disease 

The usual local signs of the disease are 
fetor, necrotic gingivitis, ulceration, oral 
sepsis and inucoiis patches Gomphiasis, 
mucosal eruption, glandular swelling, 
sore throat, dysjihagia, salivation and 
capillary hemorrhage are less important 
diagnostically General symptoms are 
fever, malaise, constipation, restlessness, 
headache and loss of appetite Marked 
redness of the gingival crest and oral 
sepsis are among the first symptoms, fol- 
lowed shortly by gingival swelling and 
pain Ulceration, fetor and adenitis fol- 
low closely. Gomphiasis, dysphagia, sali- 
vation and hemorrhage develop concur- 
rently as the disease progresses 


Age incidence is insignificant; how- 
ever, the young adult is more susceptible. 
The incubation period is unknown, since 
subclinical infection may be present be- 
fore definite s)nmptoms make their ap- 
pearance. However, if the disease is 
acute, the patient reacts in 2 or 3 days 
The disease may become chronic in 7 to 
10 days, resulting in borderline cases, 
difficult to recognize and cure. Since the 
oral symptoms of Vincent’s infection are 
similar to those found in syphilis, actino- 
mycosis, smallpox, varicella, acute ton- 
silitis, malignant leukopenia, leukemia, 
pellagra and beri-beri, a blood count is 
advisable; especially if arsenic therapy 
is contemplated. 

With the full co-operation of the pa- 
tient, prognosis is generally favorable. 
Patients of lowered resistance due to 
unhygienic living conditions, malnutri- 
tion or long-continued fevers may de- 
velop noma, with fatal results. Pleuro- 
pulmonary gangrene and infections of the 
accessory nasal sinuses are other reported 
complications. 

Drugs used for topical application, 
supplemented by careful scaling and pol- 
ishing of the teeth are classified as : 

1 Spieocheticides 

Neoarsphetiamine — 2 5 to 10 per cent 
solution in glycerine — applied to the 
dried mucosa 2 to 3 times daily and 
left for 5 to 10 minutes before being 
washed off 

2 Caustics (not advised) 

Phenol, 95 per cent topically 

Silver nitrate, 35 per cent topically 

Chromic acid, 10 per cent topically. 

Trichloracetic acid, concentrated, top- 
ically 

Copper sulfate, 10 per cent topically 

Zinc chloride, 10 per cent topically 

3 Oxidizing Agents 

Hydrogen peroxide, full strength or 
diluted as a mouthwash. 

-\romatic chlorazene, U teaspoonful in 
half glass of hot water as a mouth- 
wash. 
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Potassium permanganate, 1 : 1000 or 
1 ; 5000 as a mouthwash. 

4 Bacteriostatics : 

Viogen (1 Gm crystal violet plus 1 
Gm brilliant green in 100 cc. of 
50 per cent alcohol, topically). 

Metaphen, 1 : 1000 as a mouthwash. 

Merthiolate, 1 • 1000, 1 : 5000 topically. 

Extraction of irritating teeth is per- 
mitted only after the acute symptoms 
have subsided Cautery delays healing by 
spreading the infection 

A thick paste of sodium perborate 
and water may be applied to the ulcer- 
ated areas and allowed to remain for 
5 minutes after which it is washed off 
with warm water 

Dentifrices containing sodium lau- 
rate, palmitate, myristate or oleate 
are indicated for prophylaxis rather than 
for curative treatment. In obstinate 
chronic cases potassium arsenite, U 
S. P , or acetarsone may be prescribed 

Smoking sliould not be permitted 
Diets rich in vitamins are essential 

Bacteriologic Study of Careous 
Cavities 

r-asil G. Bibby, BDS PhD and 
Alaynard K Hine,2 AI S., D D S , pre- 
sent the result of a microscopic study 
of ca\ity flora, including the diversity 
of organisin', present and an approxi- 
mate estimate of their numerical dis- 
trilmtion Smears were made according 
to Gram The material was obtained 
from the teetli of children and freshly 
extracted adult teeth after the super- 
ficial debris was discarded 

Tlie survey shows the wide ranges 
of variation in the flora of cavities and 
that there is no relation between type of 
cavity and bacterial flora The gram- 
negative cocci consistently were more 
numerous than the gram-positive. The 
percentage of gram-positive bacilli in- 
cluding lactobacilli was low 


A study of smears from a single cav- 
ity indicated that the percentages of 
organisms varied daily, however, they 
generally maintained their relative order 
in their occurrence. The percentage of 
gram-positive cocci ranged from 40 to 51 ; 
gram-negative from 20 to 29 per cent; 
gram-negative bacilli from 4 to 12 per 
cent, and gram-positive from 0 5 to 6 
per cent Fusiforms ranged between 7 0 
and 14 5 per cent Filaments ranged be- 
tween 6.5 and 11.5 per cent 

This study suggests that no specific 
bacterial species can be considered the 
cause of dental caries, since there is no 
significant difference between the flora 
of rapid and slow caries The high per- 
centage of gram-negative cocci suggests 
that these organisms are etiologic fac- 
tors 

The low incidence of lactobacilli raised 
doubt concerning their importance in 
caries There seems to be some constancy 
in the flora of the same cavity over short 
periods of time 

Dental Pain of Antral Origin 

In order to promote a closer rela- 
tionship between rhinnlogist and dentist 
J P Collins and E R Hargett''^ call 
attention to the fact that tenderness and 
pain in the teeth and gums are not al- 
ways the result of pathological condi- 
tions amenahle to dental treatment Fail- 
ure to recogni/e the fact that maxillary 
simi.s disease ma\ produce dental com- 
plaints may result in unnecessaiw' ex- 
tractions and construction of unwearable 
dentures 

Patients during a submucous resection 
m removing part of the vomer or the 
base of the anterior septal cartilage fre- 
quently experience dental pains This re- 
minds the rhinologist that the nerve 
supply of the antrum and that of the 
maxillary teeth are derived from the 
same trunk, and that the apical nerve 
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branches are m contact with the walls 
of the antrum for some distance. This 
association is called to the dentist’s at- 
tention through study of roentgenograms 
and the knowledge of the danger of per- 
foration into the sinus during extraction 
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UROLOGY 

By Elmer Hess, M D. 


ANESTHESIA 

C. R. O’Crowley and A. G Chmel- 
nik ,1 E. B. Tuohy and G. J. Thompson^ 
have reported many cases of difficult 
cystoscopy by the use of pentothal so- 
dium intravenously, which is available 
in 0.5 Gm and 1 Gm. doses and is 
closely related to methyl butyl Only 
freshly prepared solutions of perfect clar- 
ity should be used. It does not disturb 
renal function Administration can be 
given ordinarily with a 20 cc syringe 
and the patient may be held for varying 
periods of tunc under the anesthesia If 
the patient is a bad surgical risk and 
something more than an ordinary cys- 
toscopy is being attempted, it may be 
given according to the technic of 
( VCrowley Five per cent dextrose is 
given to combat the surgical shock and 
a 5 per cent concentration of pentothal 
.sodium IS given through the infusion 
tube 'Idle tube is first clamped above, 
some 3^/2 inches from the vein, wiped 
with nietaphen, and then pierced with 
the needle of the syringe containing the 
pentothal sodium solution. The first 3 cc. 
of pentothal sodium solution are given 
in 15 seconds, the administration is then 
halted for 35 seconds to permit the drug 
to exert its maximum effect Another 
injection of 2 cc. is given in 15 seconds, 
the patient meanwhile counting 1 num- 
ber per second during the whole process 


of injection. A third administration of 
2 cc., following a halt of 35 seconds as 
in the manner described, may be made 
until the desired anesthesia is obtained. 
This manner and rate of injection is 
adhered to both with the syringe technic 
and also when the more elaborate phle- 
boclysis apparatus is used in conjunction 
with it. The intermittent and slow rate 
of injection is important and permits 
controllability of the drug’s effect. It is 
seldom that over 6 cc. of the solution 
is needed. 

A large group of urological procedures 
may be performed under this anesthesia, 
such as repair of hydrocele, suprapubic 
cystotomy, second stage prostatectomy, 
orchidectomy, circumcision, incision and 
drainage of perinephric abscess, varico- 
cele excisions, bilateral epididymectomy, 
cystolithotomy, urethroplasty, ureteral 
transplantation to the groin, plastics on 
the perineum, multiple incision and 
drainage for extravasation of urine, 
retrograde dilatations for insertion of 
catheters, open epididymectomy, internal 
and external urethrotomy, fulguration of 
bladder for neoplasms and cystoscopy 
The age of the patient does not seem to 
interfere with its use; and it should be 
used in bad surgical risks. 

E. B. Tuohy^ describes a new anes- 
thetic agent, metycaine, for producing 
block anesthesia of the sacral nerves. 
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The anesthesia is much more rapidly 
produced and is much more enduring 
than when procaine is used. One 5 cc. 
ampoule of 20 per cent solution of mety- 
caine is added to 95 cc. of physiologic 
solution of sodium chloride at a tem- 
perature of 99.6° F (37.5° C). The 
contents of another ampoule containing 
1 cc of a 1 : 2600 solution of epineph- 
rine IS added to the solution of mety- 
caine and sodium chloride. Under certain 
circumstances, such as marked hyper- 
tension or thyrotoxicosis, or in the 
presence of some cardiac condition such 
as angina pectoris, the epinephrine is 
omitted. Twenty-five to 30 cc. of 1 per 
cent metycaine are injected into the cau- 
dal canal and 15 cc of the same solution 
are injected transsacrally on each side, 
m the second, third and fourth foramina, 
10, 3 and 2 cc , respectively, are used. 

BLADDER 

Painful States 

The 1 constant and jiredominating 
feature of tuberculosis and incurable 
cancer of the Idadder and interstitial 
C3'stitis is that \esical spasm is the cause 
of most of tlie trouble, while the constant 
postupeiMtu e result has been relief from 
this intolerable spasm R AI. Nesbit 
and F. C AIcLellaiT^ conclude that 
division of the presacral nerves pro- 
\ides relief of vesical spasm and pain 
resulting from intractable bladder infec- 
tions, that division of the lateral sacral 
syinpathetics in addition to the presacral 
nerves accomplishes this same end but 
does not appear to be necessary or desir- 
able , that sympathectomy brings about 
the relief of spasmodic pam by relaxa- 
tion of the vesical outlet and the detrusor 
mechanism , that sympathectomy for the 
relief of bladder pain should be resorted 


to in only those patients in whom that 
pain IS clearly demonstrated to result 
from spasm of the vesical outlet, and that 
sympathectomy was not shown to cure 
the lesions of Hunner ulcer in the cases 
reported. 

It has been the author’s experience 
during the past few years to see a patient 
several years after sympathectomy was 
performed for interstitial cystitis. The 
patient was relieved of his urgency and 
pain for a period of 9 months after which 
the pain and irritability returned. 

In discussing the relief of these pain- 
ful conditions, J. P. GreenhilF states 
that while sympathectomy yields gratify- 
ing results, it IS also a serious abdominal 
operation and he has been able to control 
many of these painful bladder symptoms 
by intraspinal infections of alcohol. 
This is a simpler procedure and cer- 
tainly warrants a trial as it is not at- 
tended by the risks of maj'or abdominal 
surgery. 

Technic of Intraspinal (Subarach- 
noid) Injection of Alcohol — No pre- 
liminary medication is given because we 
wish to observe the immediate effects of 
the injection Most patients with ad- 
vanced carcinoma of the pelvic organs 
have much more pain on 1 side than 
on the other The patient is placed on 
the side opposite to that where most of 
the pam is present. A pillow or pad is 
placed under the pelvis and side to ele- 
vate the sacral and lumbar portions of 
the spine , the back is arched as much as 
possible, the body turned somewhat ven- 
trally and the head lowered slightly By 
placing the patient in this attitude we 
raise the sacro-lumbar region of the 
spine to the highest level and at the same 
time make the posterior or sensory nerve 
roots lie horizontally. The anterior or 
motor nerve roots come to lie in a plane 
which IS usually out of reach of the 
alcohol. Even if the motor nerves are 
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not removed from the field of the alcohol 
as occurs in the cauda equina, they are 
not often affected because sensory nerves 
are more susceptible than motor fibers 
to the effects of alcohol. 

Someone should hold the patient in the 
proper position. A weak solution of 
iodine or other antiseptic is applied over 
the lumbar and upper sacral regions. 
The inj ection is to be made in the second 
lumbar interspace. An ordinary lumbar 
puncture needle with a stylet is used. 
The needle is injected into the desired 
interspace just as for an ordinary lumbar 
puncture and novocain is injected into 
the skin before inserting the needle. 
After the needle is in the subarachnoid 
space, as evidenced by the flow of spinal 
fluid, 0.75 cc. of absolute or 95 per cent 
alcohol is injected into the cerebrospinal 
fluid. For this purpose it is best to rise 
a tuberculin syringe so as to be sure not 
more than 0 75 cc. is injected Further- 
more, the alcohol must be injected very 
slowly, drop by drop, taking about 2 
minutes for the injection of the 0.75 cc 
The alcohol rises immediately to sur- 
round the posterior roots because the 
specific gravity of alcohol is about 0 806, 
whereas that of the spinal fluid is 1.007- 
1 011 No attempt should be made to 
diMW spinal fluid into the syringe to mix 
it with the alcohol because this is exactly 
what IS not wanted After the injection 
IS made the needle is withdrawn and the 
[Kincture hole covered with sterile gauze 
and adhesive 

I’efore the injection is completed, the 
patient will complain that the upper leg 
feels numb or hot and that the leg can- 
not be moved The numbness is almost 
routinely exjiericnced after the injection 
but disappears spontaneously after a few 
hours or few days in most of the cases 
In spite of what the patient says con- 
cerning inability to move the leg, the 
latter can readily be moved when the 


patient is requested to do so. At the 
same time the patient informs us of the 
numbness he also often tells us either 
voluntarily or in answer to our query 
that the pain has disappeared. The 
longer the patient is permitted to lie on 
the side, the better the results. Hence, 



Fig 1 — Recurrent carcinoma of ureteral 
stump after nephrectomy Activated catheter is 
shown in position, in section, indicating the 
distribution of the Platinum Radon Seeds 
for even radiation of the entne stump Re- 
movable Platinum Radon Seeds are shown 
implanted in the tumoi in\ohing the ureteral 
meatus and surrounding bladder wall 
(Radium Emanation Corporation ) 

the patient should be kept on the side 
for two hours after the injection Then 
these individuals are permitted to get up 
and walk around Some find difficulty in 
getting up from a chair because their 
'deg is asleep/^ Sometimes the leg feels 
heavy and the patient experiences some 
trouble in walking up steps because the 
knee flexes readily These sensations 
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usually wear off in a few hours although 
in some patients they last a number of 
weeks. Nearly all of the patients who 
are ambulatory may be permitted to go 
home within 3 hours after the injection. 
No ill effects will be observed from this 



Fijt 2— Phantcnii radiograph showing the 
ellect of the radiation emitted by the ac- 
tuated cathetei and implanted seeds shown 
in Fig 1 upon the photogiaphic plate, illu- 
strating the even distribution of the radia- 
tion sources along the length of the catheter 
( Radium Emanation Corporation ) 


procedure ft is perhaps best, however, 
to keep a patient in a hospital for 24 
hours after the injection It should be 
emphasized that the mtraspmal injec- 
tion of alcohol may easily be carried out 
m a patient’s home This is important 
to remember because many individuals 
with cancer are bedridden at home and 
there is no need to subject them to the 


inconveniences and expense of transpor- 
tation to a physician’s office or a hospital. 

If the patient has pain on both sides 
an injection is made a week later with 
the patient lying on the opposite side. 
The same amount of alcohol is injected. 

There are many cases of frequency 
and urgency of urination in women 
which are caused by cystocele, urethral 
stricture, acute inflammation in the 
urethra or periurethral tissues. Dilata- 
tion of the urethra, correction of the 
cystocele and alleviation of the acute 
inflammation usually suffice to relieve 
these conditions for a long period of time 
if not permanently. There are condi- 
tions in women which require much 
more drastic procedures While this 
group of cases is not large, different men 
have reported successful results in the 
treatment of these cases by transurethral 
operations on the bladder neck, carried 
out in similar fashion to a prostatectomy 
in the male. Nesbit, Fite, Hicks, Van 
Houtum, Wmsbury- White and Thomp- 
son have called attention to this partic- 
ular type of bladder dysfunction G J 
Thompson,^ reporting a senes of 24 
cases, considers that the cause is appar- 
ently inflammatory with hyperplasia of 
the superficially lying epithelium at the 
vesical neck. In none of these cases was 
there present any submucosal glandular 
tissue. Folsom has described definite 
glands occurring in the vesical neck of 
the female and believes inflammation in 
such cases leads to symptoms Hyper- 
plasia of such glands would explain 
dysfunction leading to urinary retention 
Each piece of tissue removed was sec- 
tioned; however, in none of them was 
glandular tissue discovered. Fibrosis 
also seems to be a cause. The cardinal 
symptoms are those of urinary obstruc- 
tion Frequency, urgency with difficult 
urination and nocturia with varying 
amounts of residual urine are usually 



UROLOGY 1057 


noted. In 6 cases, resection of the pre- 
sacral nerve gave only temporary relief. 
Most of these cases at the present time 
are now being operated upon by the 
transurethral method, removing tissue 
from the entire circumference of the 



Fig 3 — Double channel catheter, in partial 
section One channel is loaded with Platinum 
Radon Seeds evenly spaced, as shown in the 
illustration The free channel is a drainage 
channel for the prevention of hydronephrosis 
during treatment (Radium Emanation Cor- 
poration ) 

vesical neck, following operative treat- 
ment by dilatation until normal vesical 
function is re-established In 24 cases, 
35 transurethral operations were per- 
formed with the following results : Ex- 
cellent in 14 cases , good in 5 cases, fair 
in 4 cases and a poor result in 1 case. 
Postoperatively, there is very often an 
irritating urinary retention. In all prob- 
ability, this IS due to postoperative intes- 


tinal atony and the bladder retention is 
a part of the picture. 

P. A. Harden and E. G. Williamson’^ 
have been experimenting with prostig- 
min and give it before and after opera- 
tion to prevent this very annoying 
convalescent condition. The prophylactic 
dose is 1 : 4000 ; the therapeutic dose 
1 : 2000. If the usual prophylactic rou- 
tine seems insufficient to control urinary 
retention, the hourly administration of 



Fig 4 — Check test of activated catheter 
upon a photographic plate Catheter is placed 
in contact with plate and exposed for 15 
seconds, giving the exact distribution of the 
seeds in the catheter. (Radium Emanation 
Corporation ) 

1 ampoule of 1 : 2000 prostigmin for 3 
consecutive injections gives the desired 
results. They found no contraindications 
to the use of prostigmin and observed 
no untoward results 
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Tumors 

In the diagnosis® of tumors of the 
urinary tract it must be remembered that 
painless hematuria is the predominate 
symptom, and it is well established that 
if a patient is cystoscoped immediately 
after the first urinary hemorrhage, the 



Fig 5 — Tumor of the kidney pelvis 
Long, actnated double-channel catheter xs 
shown in the ureter for the preoperative 
radiation of the entire ureter The dis- 
tribution of the Platinum Radon Seeds is 
shown in heavy outline (Radium Emanation 
Corporation ) 

\'a^t majority of these bladder tumors 
may be discovered sufficiently early so 
that cure may be obtained. There are, 
of course, many diagnostic points that 
must be taken into consideration in the 
examination of bladder tumors. In a 
general way, it may be said that tumors 
with small pedicles are least malignant 
and that infiltrating tumors are almost 
always malignant. If one does not do a 


complete urological study in cases of 
bladder tumors, it is obvious that many 
tumors of the upper urinary tract will 
be missed. There is a large percentage 
of bladder neoplasms that are reimplants 
from tumors of the upper urinary tract 
and so a simple cystoscopy is not suffi- 
cient. It is customary in most clinics to 
do intravenous urograms of the upper 
urinary tract, and if this does not prove 
sufficient tlien a suspicious lesion in 
either kidney must be verified by retro- 
grade urography in spite of the added 
risk 

There is an extremely high incidence 
of upper urinary tract pathology either 
as the result of the disease itself or as 
a complication of the disease or its treat- 
ment. These conditions must be recog- 
nized before intelligent treatment can be 
instituted C J E. Kickham and H L 
Jaffe® cite Caulk who, in an analysis of 
300 cases of vesical growths, found that 
damage in the upper urinary tract con- 
tributed to at least SO per cent of the 
mortality rate. If treatment or the dis- 
ease causes obstruction of either ureter, 
this information must be obtained at 
once so that appropriate measures may 
be taken to prevent renal insufficiency 
and death 

Very often papillary carcmoimis of the 
ureter will produce bladder tumors m 
and around the ureteral meatus. This 
condition frequently follows nephrectomy 
for papillary carcinoma of the pelvis of 
the kidney, and it has been necessary in 
a large number of cases to do complete 
nephro - uretero - partial cystectomy in 
these cases to prevent recurrence m the 
stump of the ureter or recurrence in the 
bladder. Again, there are many cases in 
which the general condition of the pa- 
tient is such that such a drastic surgical 
procedure is attended with great risk 
Knowing that the vast majority of these 
cases presents recurrence in the ureteral 
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stump and also in the bladder, E Hess*^ 
has devised a ureteral catheter loaded 
with radium which may be applied di- 
rectly in the stump of the ureter either 
as treatment or for the prophylactic 
destruction of the ureteral stump. This 
ureteral catheter has also been perfected 
so that preoperative irradiation may be 


guratioii and the implantation of radium 
A few cases necessitate a suprapubic 
approach and a very few will require 
some short-circuiting of the urinary flow. 

Much work has been done during the 
last year on intravesical roentgen therapy 
by means of the Chaoul roentgen ap- 
paratus This shock - proof apparatus 



fiig 6 — X-ra\s showing catheter in place, as shown by the Platinum Radon Seeds in the 
channel of the catheter (Radium Emanation Corporation ) 


given to the ureter This will not neces- 
sitate complete nephro - uretero - partial 
cystectomy in the favorable or unfavor- 
able case but will permit the operator to 
do a simple nephrectomy, with excellent 
chances that recurrence will be pre- 
vented. The treatment of bladder tumors 
in the hands of the author has not 
changed materially in the last few years. 
All of these cases, for the most part, are 
treated through the cystoscope by ful- 


gives low vult<ige roentgen therapy which 
can be given at the relatively short tar- 
get-skin distances of 3 and 5 cm, or, if 
desired, by actual contact of the tumor 
with the anode or target that transmits 
the beam. G. T Pack conceived the idea 
of applying this principle to the treat- 
ment of carcinomas of the bladder. The 
principle of marsupialization of the blad- 
der over an extended time to permit 
fractionated doses of low voltage x-rays 
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to be applied through intravesical cones 
is new. Although this seems to be a dis- 
tinct advance, the experience is limited 
and the curative value cannot be evalu- 
ated as yet. S. C. Levine, G. T. Pack 
and J. S. Gallo.i^^ Suprapubic cystot- 
omy is, of course, necessary. 


onds, 1.2 milliamperes of current; filtra- 
tion, 5 mm. of lead; half value layer of 
copper 11 mm. ; focal skin distance 70 cm. 

He considers wide surgical excision 
the most suitable treatment of bladder 
malignancy and when possible circum- 
scribed growths are removed by opera- 



Fig 7 — Phantom radiograph showing the effect of the radiation emitted by the catheter, 
upon the photographic plate superimposed on the x-iay picture in Fig 6, showing the thorough 
radiation of the entire uretei (Radium Emanation Corporation ) 


F. H. Colby, using a million -volt 
x-ray generator, has treated a small 
group of malignant bladder tumors and 
has studied the results of this therapy 
in a small senes of cases The present 
plan adopted for the treatment of bladder 
tumors is : A daily dose of 400 r units 
through 3 alternating portals, anterior 
pelvis, posterior left and posterior right ; 
size of portals, 10x10 cm or 12x12 
cm. ; exposure time, 5 minutes 45 sec- 


tion Super-voltage radiation is advised 
only when the extent of the tumor ren- 
ders operation impractical or other 
factors make surgery unwise For the 
most part debilitated individuals with 
extensive disease are radiated 

It was found that the portions of the 
tumor which projected into the bladder 
cavity were affected considerably more 
than those which extended through the 
bladder wall Other tumors are affected 
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little, if any, and are considered radio- 
resistant. The dosage so far employed 
is probably considerably less than could 
be used. 

The future benefits of x-ray therapy 
as opposed to the present methods of 
treatment of bladder tumors are still prob- 
lematical. If it is possible to diagnose 
the radioresistant from the radioactive 
tumors, certainly x-ray therapy is the 
preferable form of treatment in the latter 
cases. However, more experimental and 
clinical work is necessary before the 
value of the x-ray as the sole treatment 
of bladder neoplasms, can be accepted. 


GENITOURINARY 

INFECTIONS 

Mandelic Acid and Sulfanilamide 
— W. F. Braasch^2 ^ general survey 
of the literature regarding mandelic acid 
and sulfanilamide is impressed with the 
fact that 2 entirely different principles 
of antisepsis are involved. Mandelic 
acid is the outgrowth of the use of 
acidification of the urine as a bactericidal 
agent. Some authors believe that the 
greatest antiseptic action of this drug 
lies in its ability to acidify the urine and 
that the specific antiseptic qualities of 
the drug itself are of less importance. 
When the pH of the urine is 5 5 or 
higher, the drug has very little effect, 
while the results are greatly enhanced if 
the pH of the urine is 5 0 Sulfanila- 
mide, on the other hand, acts m an en- 
tirely different manner Its action is 
not based on the acidity of the urine and 
no one knows exactly how it does exert 
its influence The effects of the drug in 
the urinary tract differ from that in the 
other tissues of the body The concen- 
tration of sulfanilamide in the tissues 
and in the body fluids is much less than 
in the urine If the concentration of the 


drug were the same in the urine as it 
is in the tissues, this concentration 
would be inadequate for the elimination 
of bacteria in the urinary tract. The 
drug does not have direct antiseptic 
action in the body fluids but has a toxic 
effect on bacterial growth; while in the 
urinary tract, it is eliminated in sufficient 
concentration to make it bactericidal. 
This bactericidal value seems to be en- 
hanced in the presence of an alkaline 
urine. Mandelic acid is used principally 
in the treatment of infections by the colon 
bacillus ; sulfanilamide, on the other 
hand, is used in infections caused by the 
colon bacillus, certain of the streptococ- 
cic group and a few of the staphylococcic 
group. Sulfanilamide is particularly val- 
uable m treating those types of organ- 
isms which have urea-splitting proper- 
ties, such as the proteus. One of the 
streptococcic groups which sulfanilamide 
has htlle or no effect upon is the Strep- 
tococcus fecalis and in this particular coc- 
cal infection, mandelic acid seems to have 
a specific action. 

In the use of sulfanilamide there are 
certain untoward symptoms which, of 
necessity, must be carefully observed and 
which will contraindicate the further use 
of the drug or necessitate cutting the 
dosage below the point of toxicity. Nau- 
sea, headache, dizziness, fever, acidosis 
and leukopenia call for immediate discon- 
tinuance of the drug The cyanosis which 
IS so common even in small dosage is 
not considered to be due to hemoglobi- 
nemia, and it seems to disappear upon 
discontinuance of the drug and has no 
great clinical significance As a matter 
of fact, the author pays little or no 
attention to cyanosis but lays great stress 
upon nausea, headache and dizziness 
S A. Vest, J H Hill and J A. C 
Colston^® note in some experimental 
work on infections with sulfanilamide 
that the drug has a directly bactericidal 
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action in urine infected with Staphylo- 
coccus aureus j Escherichia coli, Aero- 
bacter and Proteus. They have noted 
that the drug is particularly effective 
according to the numbers of organisms 
in the urine, the Aerohacter being the 
most resistant of the organisms studied. 
They believe that sulfanilamide, even 
when used in moderate dosage and even 
though frequently discontinued because 
of disagreeable symptoms, is a much 
more powerful urinary antiseptic than 
mandelic acid. 

S. McMahon, experimenting with 
mandelic acid, has used it intravenously 
on a large series of dogs. The investi- 
gation has not as yet been followed up 
in its clinical application to the human 
being. However, certain facts have been 
demonstrated and these should be noted. 
Intravenous injections of sodium man- 
delate did not affect the hydrogen ion 
concentration of the urine nor did they 
cause hematuria, albuminuria, or pres- 
ence of casts in the urine. Massive doses 
caused impairment of kidney function, 
with quick recovery , moderate doses did 
not affect kidney function as shown by 
the nonprotein nitrogen estimations. In- 
travenous injections of 1% ounces (50 
cc.) of concentrated solution, 20 per cent, 
show very high concentration of man- 
delic acid excreted for the first 2 hours 
Complete autopsy examination of some 
of the dogs showed changes in the tis- 
sues of kidney and liver, and he con- 
cludes that the drug caused definite 
changes m the tissues of the kidney and 
liver, but that these changes were easily 
reparable. It is believed, therefore, that 
a 20 per cent solution of sodium mande- 
late with the pH adjusted to 7.2 could 
safely be given intravenously, and that 
the high concentrations obtained m the 
urine might have a distinct therapeutic 
advantage It must not be forgotten that 
in coccus pyelonephritis, neoarsphena- 


mine given intravenously is a very val- 
uable and effective treatment. S. H. 
Johnson,^® in discussing the various 
drugs used, concludes that although pyri- 
dine and sulfapyridine may possess su- 
perior efficacy, sulfanilamide is the most 
efficient chemotherapeutic agent m the 
treatment of gonorrhea, and that uleron 
(di-methyl di-sulfanilamide) and disulon 
(sulfanilyl-sulfanilamide) are at present 
too dangerous to use in the treatment 
of urinary tract infections. 

Sulfapyridine — This brings up a dis- 
cussion of sulfapyridine which is being 
frequently used not only in the treatment 
of urinary tract infections but also has 
widespread use in the treatment of pneu- 
monia. It has been observed that after 
the use of this drug, calculi may form in 
the urinary tract and that these calculi 
are formed of acetylsulfapyridine. This 
probably would contraindicate the use of 
the drug in pneumonia in those cases 
where known obstructive urological le- 
sions exist and is a complication that 
must be taken into consideration if this 
drug is to be exhibited in certain types 
of urinary infection. P. Gross, F. B 
Cooper and M Lewis^® have discovered 
that these uroliths of acetylsulfapyridine 
may disappear with overdilatation of the 
ureters and renal pelves following the 
discontinuance of the drug 

Gonorrhea 

F. G. Harrison^ emphasizes the fact 
that many of the patients who have re- 
sponded to short courses of treatment by 
sulfanilamide are clinically relieved and 
have no subjective symptoms but that in 
many cases these patients become car- 
riers and cannot be considered as cured. 

There is no doubt that the drug is 
eliminated in the prostatic secretion as 
well as in the urine in bactericidal con- 
centration, and that it has no effect on 
the motility or longevity of the sperm 



UROLOGY 


1063 


J. I. Farrellis points out that patients 
with diminished kidney function do not 
tolerate the drug in the large doses used 
in the treatment of gonorrhea. 

E. G. Ballenger, O. F. Elder and H. P 
McDonald,!*’ in a discussion of the 
treatment of gonorrhea, have combined 
the sulfanilamide treatment with the 
hyperpyrexia treatment and believe that 
90 per cent of the cases of resistant recur- 
rent infections can be completely cured 
and that the remaining 10 per cent will 
respond to both of the above methods of 
therapy plus local measures. Their plan 
consists of a series of 3 or 4 fever treat- 
ments given every other day combined 
with an adequate dosage of sulfanilamide 
The patient is given 60 or 80 grains (4 to 
5 3 Gm ) of sulfanilamide a day, for 2 
days previous to the treatment, and then 
80 grains (5 3 Gm ) daily during the 
period of treatment. Too little sulfanila- 
mide tends to offset the advantages 
which accrue from the combination of 
these 2 potent agencies All patients are 
closely observed and hospitalized for 
fever treatments An insulated cabinet 
and short wave diathermy unit are used 
Warm air is kept circulating throughout 
the cabinet by means of an electric fan 
and an oral temperature of 103° to 
104° F. (39 5° to 40° C) is sought 
This is usually maintained for 3 or 4 
hours, varying with the general condi- 
tion of the patient. All patients are 
watclied and rechecked for a month or 
longer following the treatment and the 
usual tests are employed to determine 
whether or not the gonococci are com- 
pletely eradicated Great attention is paid 
to the elimination of foci of infection 


KIDNEY 

Adenosarcoma 

Adenosarcoma of the kidney or the 
Wilms tumor is probably the commonest 


malignant neoplasm of childhood. H. D. 
Kerr^® reports on 14 patients. The first 
symptom is a painless enlargement of the 
abdomen, frequently discovered acciden- 
tally and examination reveals that a large 
mass is present in the upper abdomen. 
Hematuria may be the first symptom. 
Metastasis occurs most frequently to the 
lungs, occasionally to bone. Patients who 
live 5 years or more after the beginning 
of treatment are rare and are worth re- 
porting. Many patients have been im- 
proved under irradiation therapy alone 
and others have apparently been bene- 
fited under surgical treatment. Kerr be- 
lieves that irradiation and operation 
should be combined. His irradiation tech- 
nic is as follows : In general, we have 
used 200 kilovolts and 8 or 20 milliam- 
peres, according to the available machine, 
Thoraeus filtration ( effective wave length 

0 135 angstrom unit and half value layer 

1 95 mm of copper) or 0.5 mm of cop- 
per (effective wave length 0.16 angstrom 
unit half value layer and 0 95 mm. of 
copper) with a distance of 50 cm and 
anterior and posterior 10 by 15 cm. or 
15 by 15 cm ports, depending on the 
size of the mass A dose of 200 roent- 
gens a day to each part is given till a 
total dose of from 3000 to 4000 roent- 
gens. as measured in air, has been 
reached When pressure of work has 
made the University’s three 200-kilovolt 
machines unavailable, we have not hesi- 
tated to use 135 kilovolts with filtration 
by 0 25 mm of copper and have found 
that regressions of the primary tumor 
have occurred as soon as when the 
higher voltage was used. For the 2 liv- 
ing patients (5 and 9) second courses of 
treatment were given to the primary 
area, but this is also true of 6 of the 
others. It is felt that this is worth while, 
remembering that damage to the skin 
may result. Pulmonary metastases should 
be treated, as indicated by case 9, in 
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which 3 pulmonary nodules have dis- 
appeared after irradiation, and case 3, 
in which they disappeared but the patient 
succumbed to local recurrence and metas- 
tases to the bone The former patient is 
still living, without evidence of neoplasm, 
50 months after admission and 54 months 
since the onset of symptoms 

Operation should not be delayed longer 
than 6 or 8 weeks following irradiation 
One of his patients had irradiation fol- 
lowed by operation but died of general- 
ized metastasis and recurrence 47 months 
after admission Another patient is liv- 
ing after 84 months, the parents refusing 
to have the affected kidney removed He 
feels that this is a fortunate rather than 
a logical result because no one can be 
certain that these tumors will contain 
different cellular elements and that while 
some of these tumors respond rapidly to 
irradiation, others respond not at all. 
For this reason, he feels that irradiation 
should be followed by nephrectomy 

Calculous Disease 

The effects of sulfapyridine in creat- 
ing urinary calculi have already been 
discussed ; however, the role of this drug 
m tile treatment of children has not been 
sufticiently emphasiz.ed Out of 40 pa- 
tients treated by sulfapyndme, 5 cases 
suft'ering from general nutritional defi- 
cienc}', dehydration and pol} avitamino- 
sis, developed renal complications, the 
finncipal symptom of which was liema- 
tuna One of these patients died of ure- 
mia as a result of bilateral complete 
urinary obstruction, proven at autopsy 
The hematuria is believed to have been 
caused by uroliths of acetylated sulfa- 
pyridine In the event that any child 
taking this drug for any condition should 
have symptoms of anuria or urinary ob- 
struction, the drug should be immediately 
discontinued and every effort made to 
counteract the condition by cystoscopic 


examination with ureteral manipulation 
or by an emergency nephrostomy. 

In many cases of calculous disease of 
the kidney, the symptoms are not typ- 
ical. If the calculus is m the lower ure 
ter, the symptoms may be referred to the 
hypogastrium on the affected side. If 
above the brim of the pelvis, the symp- 
toms may be epigastric or gastrointesti- 
nal and may be very confusing, while 
huge staghorn calculi of the renal pelvis 
may exist for years and give no symp- 
toms of any kind unless some part of the 
large calculus breaks off and becomes 
engaged in the ureter Many cases have 
been operated upon for acute appendi- 
citis where the symptom causing pathol- 
ogy was a stone in the lower right ure- 
ter Pelvic inflammatory disease may 
be simulated by low-lying stones in both 
lower ureters Wherever there are vague 
abdominal symptoms, the taking of a 
plain x-ray film will usually rule out a 
large percentage of these renal and ure- 
teral stones and will aid materially in 
the diagnosis between mtra-abdominal 
conditions and calculous disease in the 
urinary tract 

P) Davidson-- cites 2 cases of silent 
calculous disease In the first case an 
intestinal obstruction was diagnosed 3 
vears prcvioush to tlie discovery of the 
calculi, and in the second case, a female, 
age 47, was sent to him to discover the 
cause of a pyuria which had exi.sted for 
6 ycsirs Plain x-niys of the urinary trad 
111 both cases proved the presence of the 
disease. 

Essential Hematuria 

Most urologists believe that the diag- 
nosis of essential hematuria should never 
be made , that if there is bleeding from 
the urinary tract there is a definite rea- 
son for it However, there is a large 
number of cases where kidneys are at 
times sacrificed because of unilateral 
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bleeding and the pathologist is unable to 
find anything but a perfectly normal or- 
gan. This is a dangerous diagnosis to 
make. C. E. Burkland^^ pointed out 
that it is purely clinical and arrived at by 
exclusion. He believes that essential 
hematuria is a result of increased capil- 
lary permeability in the kidneys and that 
this increased permeability is due to a 
defect in the intercellular cement sub- 
stance in the endothelium of the capil- 
laries, permitting the blood cells to mi- 
grate through their walls with relative 
ease. In 1926, Wolbach and Howe 
showed that 1 of the main functions of 
vitamin C is to promote or regulate the 
formation of the intercellular cement sub- 
stance In view of these observations, he 
used vitamin C in the treatment of 4 
cases of so-called essential hematuria. 
The hematuria subsided after the patients 
were given intravenous injections of vita- 
min C in the form of the sodium salt 
of cevitamic acid in sterile water A de- 
crease in the hematuria was noted on the 
oral administration of vitamin C in the 
form of cevitamic acid tablets and fruit 
juices. No reactions were reported after 
large doses intravenously He concludes 
that in view of the efficacy of the treat- 
ment, cases of essential hematuria might 
be considered as subclinical forms of vita- 
min C deficiency, not giving the more 
definite e.xpressions noted in the more 
severe forms, such as scurvy 

Pyelonephritis 

It is generally recognized that there 
are 2 distinct types of renal infection, 
according to W. F. Braasch-^ ; namely, 
a primary hematogenous infection, pre- 
dominating in the renal cortex, and a 
lesion predominating in the central por- 
tion of the kidney which is usually called 
pyelonephritis The path of infection with 
pyelonephritis is generally regarded as 
ascending rather than blood borne and 


the bacteria usually belong to the bacil- 
lary group. To repeat, there are 2 dis- 
tinct types of renal infection: type 1, 
the cortical, hematogenous infection, 
often requiring surgical treatment, and 
type 2, pyelonephritis, usually ascending 
from the lower levels of the urinary 
tract, with predominant bacillary infec- 
tion, and seldom requiring surgical 
treatment 

Acute pyelonephritis is by far the 
commonest lesion in the genitourinary 
tract occurring very often in the female. 
Most of these cases are of short duration 
and are self-limited. When the infection 
persists longer than 4 or 5 days and when 
it is accompanied by fever and chills. 
Nature is materially aided by the admin- 
istration of any of the various chemo- 
therapeutic agents now available. 

The second form of pyelonephritis is 
characterized by recurrent attacks of 
acute pyelonephritis. The periods of 
infection persist for several weeks or 
months and recur after a variable lapse 
of time In the interval, although the 
patient is free of symptoms, careful and 
persistent search of the urine will often 
show the presence of a few bacteria, in- 
dicating that the renal infection in most 
of these cases is dormant rather than 
eliminated 

The third type of pyelonephritis is the 
chronic type and is the most difficult to 
overcome. Usually it involves both kid- 
neys, runs a chronic course, and unless 
complications occur the only symptoms 
are dysuria and frequenci of urination 
This disease is usually secondary to in- 
fection from the lower portion of the 
urinary tract The causative organism 
must be determined to exhibit intelli- 
gently the proper chemotherapy Surgical 
intervention in chronic pylonephntis is 
usually not indicated If the pyelonephri- 
tis is associated with pyelectasis, renal 
lithiasis and other obstructive lesions, it 
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is necessary to relieve the underlying 
condition by surgical measures. 

Respiration Pyelography 

E. Hesses offers the following sum- 
mary and conclusions on respiration pye- 
lography : 

Respiration pyelography is simple and 
easy to perform It must be done under 
costoabdominal breathing. 

It is of value in the study of normal 
kidneys where it is necessary to decide 
whether a low position of the kidney is 
permanent or temporary and to evaluate 
kinks in the ureter. 

As a differential diagnostic sign be- 
tween perinephric and subdiaphragmatic 
abscess. 

As a checkup upon kidneys which have 
been operated upon for various reasons. 

As an aid in the diagnosis of upper 
ureteral and renal calculi and in the 
differential diagnosis between gallstones 
and right renal calculous disease. 

As an aid in planned operative proce- 
dures, in pyelonephritis, nephrosis, tuber- 
culosis, and tumors of the kidney 


TESTES 

Traumatic Epididymo-orchitis 

G E Slotkm, of Buffalo. New York, 
brought out the subject as a compensa- 
ble disease m industrial accidents This 
caused considerable difference of opinion 
in the minds of many competent physi- 
cians as to whetlier or not this disease 
is and should be compensable 

G. H Ewell,-*® in discussing a number 
of cases of the condition, says that these 
cases of epididymitis or epididynio- 
orchitis provide evidence of inflammation 
and the alleged trauma is supposed to be 
a contributory factor He raises the per- 
tinent question as to whether trauma can 
intitiate epididymo-orchitis or light up 


some dormant pathological condition and 
whether or not direct trauma or strain 
can precipitate a direct attack of the dis- 
ease. Wesson, who has written exten- 
sively on the subject, states that an 
epididymitis is secondary to a urethritis 
or seminal vesiculitis and its occurrence 
depends on the virulence of the organism 
and the susceptibility of the patient. The 
extension to the epididymis evidently 
appears whether the patient is confined 
to bed or receives a blow on the testicle. 
Crane, in discussing epididymitis and its 
development, believes that the disease 
occurs spontaneously without being asso- 
ciated with trauma and believes that a 
minor injury is given credit for the sud- 
den onset of an epididymitis when in 
reality the inflammatory process already 
existed and the trauma merely called at- 
tention to it Rolnick does not agree 
with these beliefs. There is no question 
that infections of the eindidymis are sec- 
ondary to infections of the seminal vesi- 
cles and tliat in a small percentage of 
cases hematogenous infections of the vesi- 
cle and posterior urethra take place 
Ewell’s experiences lead him to believe 
that clinical attacks of inflammatory epi- 
didymo-orchitis can be and are precipi- 
tated by either direct or indirect trauma 
This may be accomplished by lighting up 
a dormant infection or by lowering the 
threshold of tissue resistance or by in- 
viting infection from some distant focus 
'I'hat particular strain serves to force 
infected material, such as urine and jiros- 
tatic fluid, along the lumen of the vas 
In discussing this pajier. Wesson de- 
cries the attempt to make eindidymo- 
orchitis of traumatic origin because of 
the medical legal importance of the sub- 
ject and believes that unless we check 
the tendency to make trauma again the 
universal etiologic agent, we are shortly 
going to witness the beginning of the 
end of the private practice of medicine 
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E. Cathcart believes that the difficulty 
does not lie with our opinion as to 
whether epididymo-orchitis is traumatic 
or not but that the social-economic as- 
pect of the disease is an insurance prob- 
lem and not a medical one. The treat 
ment is the same regardless of whether 
the origin is traumatic or infectious; 
rest in bed, elevation of the testes on 
a bridge, ice and urinary antiseptics, 
depending upon the nature of the causa- 
tive organism, opening and draining if 
abscess takes place either in the epididy- 
mis or testes and, in some cases, castra- 
tion is necessary. 

Testosterone Propionate 

A great deal of work during the past 
few years has been done m testicular 
deficiencies with testosterone propionate 
Much has been written for and against 
the use of testosterone propionate in 
certain clinical types of cases. However, 
it has been possible during the conduct 
of the research work in the laboratory 
and at the bedside to note certain facts 
E P McCullagh-^ summarizes these 
thiisly In cases of severe prepuberal 
hypogonadism, injections of testosterone 
[iropionate in the doses indicated have 
been follovied by symptomatic and ana- 
tomic changes m approximately the fol- 
lowing order Penile erections occur 
promptly, and there is an increase in 
the pubic and axillary hair The penis 
grows rather markedly, the scrotum less 
so, and the prostate growth appears to 
lag perceptibly in proportion Nocturnal 
emissions occur and the cpiantity of se- 
men increases. No diminution in sperm 
count or inhibition of sperm production 
ha.s been obvious where sperms are jires- 
ent, though this may not be so in cases 
in which there are a normal number of 
spermatozoa before therapy The larynx 
grows and the voice becomes lower 
Facial acne appears and the beard grows. 


Epiphysial closure has not exceeded its 
expected normal rate in cases in which 
testosterone propionate alone was used 
and in 1 case has not increased in 4 
years in spite of marked advance in 
puberty. No constant change in basal 
metabolism has been observed. In cases 
of functional hypognadism in the adult 
this treatment has been followed by com- 
plete relief of nervous and sexual symp- 
toms. In castrates, nervous and vaso- 
motor symptoms and impotence can be 
abolished by sufficient doses. 

That the effects of various drugs to 
stimulate growth of the external geni- 
talia IS not without danger has been 
brought out by Dr H. L. Kretschmer, 
who says that the indiscriminate use 
of these drugs might be attended by 
very undesirable consequences particu- 
larly in the treatment of undescended 
testes and as yet we do not know whether 
or not there is a deleterious effect on the 
spermatic function The cases on which 
these substances are to be used must 
be very carefully selected and the dosage 
must be very carefully administered un- 
der thorough control and observation. 

Undescended Testicle 

W. O. Thompson and N J Heckel-^ 
have the following to say concerning 
this condition: Since Schapiro’s report 
8 years ago, testosterone propionate has 
been used e.xtensively in tlie treatment 
of this condition In spite of numerous 
observations m other clinics showing a 
high incidence of successful results, we 
have consistently been unable to produce 
descent in most instances of true crypt- 
orchidism In order to explain this dis- 
crepancy a critical survey of the problem 
IS desirable 

In our series only 20 per cent of all 
the testes descended, and descent oc- 
curred in only 27 per cent of the patients 
under 16 years of age The difference 
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between the high percentage of success- 
ful results reported by most other ob- 
servers and our own percentage may be 
attributed in part to our exclusion, ex- 
cept in the beginning of the study, of 
all testes of the migratory or retracted 
types. 

It is necessary in view of the observa- 
tions made by these investigators to 
maintain an open mind on the treatment 
of undescended testes with the anterior 
pituitarylike principle. While the im- 
portance of bringing the testes into the 
scrotum at the earliest possible age has 
not been overestimated, perhaps the wis- 
est course is to administer this material 
cautiously and carry out operative pro- 
cedures if descent fails to occur Sus- 
ceptibility to the anterior pituitarylike 
principle varies markedly, so that dog- 
matic statements about the size of the 
dose and the duration of the treatment 
cannot be made. As a rule, m success- 
ful cases, descent of the testes occurs 
within 2 months after the daily admin- 
istration of from 100 to 1000 rat units 
is begun. It must be remembered that 
genital growth may be so markedly pro- 
duced I)y this material that changes sim- 
ulating premature puberty may result, 
and excessive genital growth should be 
avoided Again the question of what 
effect this w'ould have on subsequent 
spermatogenesis, skeletal growth and so- 
cial adjustment must be carefully ascer- 
tained If the descent of the testicle is 
associated with hypogenitalism, genital 
growth IS to be desired and much larger 
doses are to be administered over much 
longer periods One of the values of the 
administration of the anterior pituitary- 
like principles is the ability to decide at 
an early date between the testicles which 
require surgical intervention and those 
which do not 

H. WohPS calls attention to the fact 
that in the bilateral cases, patients over 


14 years of age are not particularly 
benefited by endocrine therapy, while 
boys from 5 to 9 responded even with 
small doses. The important fact has been 
observed that endocrine therapy increases 
the size of the undescended testes and 
prepares them for later operation. In 
the unilateral cases he noted that there 
was no endocrine effect on the testicle 
already in the scrotum , that this therapy 
will not cause a unilateral undescended 
testicle to descend into the scrotum. 

R. E. Cone®o calls attention to the 
fact that most of these boys with unde- 
scended testicles will spontaneously have 
the testes descend at or near the age 
of puberty. This is due, of course, to 
the natural endocrine stimulation sup- 
plied the testicle at that time. If the 
testicle has not descended or been brought 
into the scrotum at or near the age of 
puberty, definite degenerative changes 
occur which result in sterility. Often 
these degenerative changes are the result 
of the inability of the testicle in its 
undescended position to respond to the 
hormonal stimulation incident to normal 
puberty 'Phis hypothesis is suggested 
by some recent experiments on rats 
Empha.sis is placed upon the fact that 
there is still considerable controversy 
over the treatment of cryqitorchidism 
Most of the men feel that .some form of 
operative iimcedure is essential and that 
the hormonal treatment is only heljiful 
I'anphasis is also placed on the fact that 
the weight of evidence supports the con- 
clusion that the undescended testicle suf- 
fers little before puberty and postpone- 
ment of treatment, hormonal or surgical, 
until that time would therefore appear 
to be safe and would permit natural 
descent to occur in an appreciable num- 
ber of cases At the time of puberty 
boys whose testicles are still undescended 
should be given a trial with hormone 



UROLOGY 


1069 


injections to be followed by surgery if 
unsuccessful. 

It has been the editor’s clinical ob- 
servation in a large series of cases that 
hormonal therapy was of little, if any, 
use in causing an undescended testicle 
to descend. The vast majority of cases 
has been operated upon after puberty 
with fairly good results. This bears out 
the opinions of most of the careful clini- 
cal and experimental observers and until 
we know whether or not testes treated 
by hormones lose the power for sperma- 
togenesis, the nonoperative treatment of 
undescended testes must be classified en- 
tirely in an experimental field and its 
use clinically applied with extreme cau- 
tion and with full explanation to the 
parent or guardian Legal complications 
may arise otherwise. 

Treatment by Operation — The op- 
eration of Torek seems to offer the best 
chances for correction of this condi- 
tion. Some authorities believe that the 
operation should be done before the ninth 
year and the earlier the better. G. V. 
Foster^ ^ regards the fourth year as the 
opportune time He gives as his reason 
that degeneration m the testicle does not 
begin before the fourth year. In the last 
58 cases operated upon a change was 
made in 1 step of the Torek operation 
which is believed to have certain ad- 
vantages over the original procedure 

The Torek operation consists of ex- 
posing the undescended testicle through 
a hernia incision and distending tlie 
scrotum with gauze If a liernia sac is 
present, it is attended to in the usual 
manner and the cord is cleared of its 
constituents, leaving only the spermatic 
vessels and vas deferens The testicle 
is brought through the hernia incision 
and placed on the inner aspect of the 
thigh, marking the place to which it is 
to be attached after passing through the 
scrotal wall At this point on the thigh 


a 1-inch incision parallel to the groin 
is made down to the fascia lata. The 
distended scrotum is then brought over 
to this incision and a similar incision 
made through the lower part of the 
scrotum. The gauze is removed from the 
scrotum and the upper skin margin of 
the thigh is sutured to the inner skin 
margin of the scrotal incision. This forms 
the back wall of the canal through which 
the testicle travels on its way to be su- 
tured to the fascia lata. In the forming 
of this back wall, interrupted catgut 
sutures should be used, due to the diffi- 
culty of removing nonabsorbable sutures, 
and they should be placed in such a man- 
ner that the suture knot is on the skin 
surface and the thigh scrotal margins 
m proper coaptation to encourage union 
of the raw surfaces A small portion of 
the tunica propria of the testis is grasped 
by a hemostat, inserted through the 
scrotum and pulled down to the fascia 
lata of the thigh. Following Torek’s 
technic, 2 catgut sutures are then placed 
through the testicular body and the tes- 
ticle firmly sutured to the fascia lata of 
the thigh. 

We have changed this technic in the 
last 58 cases for 2 reasons : The first 
is to obviate the possible testicular 
destruction caused by placing sutures 
through the body of the testicle; second, 
the internal saphenous vein is just un- 
derneath the pectineal portion of the 
fascia lata at the usual point of suture 
and we were fearful of plunging a needle 
through its walls and causing consider- 
able hemorrhage. In our modification of 
this technic, a perpendicular incision is 
carefully made through this pectineal 
fascia about three-fourths of an inch in 
length. A continuous catgut suture is 
then placed along the margins of the 
fascia incision and left hanging loosely 
until the testicle is placed beneath it. 
When pulled tightly, the suture holds 
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the testicle firmly in place below this 
portion of the fascia lata The upper end 
of the incision should be left sufficiently 
free to admit the cord. In only a few 
of the 58 cases have we seen the internal 
saphenous vein when the fascia lata 
was opened, but this method is safer 
than pushing a needle blindly through 
the unopened fascia. In the second stage 
of the operation following our technic, 
the testicle showed not the slightest dam- 
age, and appeared smooth and glistening 
when delivered from beneath the fascia 
lata. The lower lip of the thigh incision 
IS then sutured to the external lip of the 
scrotal incision by interrupted linen su- 
tures. The inguinal incision is closed in 
the usual manner, and a piece of gauze 
IS then run through the canal made by 
the scrotum and thigh and left there 
as a dressing The child is left in bed 
6 to 8 days with his knees bound together 
in order that there may be as little pull- 
ing as possible on the suture line After 
2 to 3 weeks full liberties are allowed, 
except cycling or horseback riding Since 
this hookup of scrotum to the thigh 
causes no pain, discomfort, or awkward 
gait, the components of tlie cord are 
tluis allow ed to stretch for 2 to 3 months 
iiefore the second stage is done 
The child is admitted to the hospital 
for only 24 to 48 hours fur the second 
stage of tlie operation, which consists 
of releasing the hookup between the 
scrotum and thigh, reo])ening the fascia 
lata, and allownng the testicle to slip 
back into the scrotum The thigh and 
scrotal incisions are then sutured in their 
normal positions In bilateral nondescent 
of the testicles, only 1 testicle is placed 
in the thigh at the first operation, and 
at the second operation this testicle is 
released and the opposite testicle placed 
beneath its corresponding fascia lata. A 
third stage is necessary to complete the 
operation by releasing this testicle. The 


disadvantage of suturing both testicles 
to the thigh simultaneously is that in- 
advertent motions of the thigh might 
tear the sutures loose from the rudimen- 
tary scrotum. 


PROSTATE 

A great deal of work during the past 
few years has been done on the cause 
of prostatic hypertrophy. It is generally 
conceded that some disturbance in the 
glands which create internal secretions 
is the direct cause. 

T. O. Powell®^ has considered the 
following hormones, namely, male sex, 
female sex, the anterior pituitary gonado- 
trophic factor, and the anterior pituitary- 
hke gonadotrophic hormones. Many 
of these hormones have been used 
in the treatment of various conditions, ap- 
parently without distributing the growth 
of the prostate. However, he reports a 
case of precocious prostatic hypertrophy 
following the treatment of undescended 
testes with commercial preparations of 
anterior-pituitarylike gonadotrophic hor- 
mones This occurred in a boy 17 years 
of age. Upon the discontinuance of 
the drug, tlie prostate apparently re- 
turned to normal size The possibility 
of prostatic hypertro]ihy must be given 
serious consideration whenever these 
substances are being used m the treat- 
ment of other conditions 

B Vidgoff^'* reviewed all of the ex- 
perimental work in the literature on 
the subject of hormonal influences in 
prostatic hypertrophy and says that the 
endocrine relationship is implied because 
man’s sexual activity is sufficiently wan- 
ing when prostatic hypertrophy becomes 
troublesome. The accidental finding of 
epithelial metaplasia in the prostate of 
animals after the injection of estrone 
has led to the theory that estrogenic 
dominance in a bisexual organ is the 
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explanation of the clinical picture. The 
writer is not convinced that these find- 
ings are specific because it is well known 
that estrogenic substance has a general 
effect upon epithelial cells and the an- 
atomical evidence does not support this 
theory. The reports of remarkable re- 
lief in the clinical picture of prostatic 



Fig 8 — Skin incision Superficial skin 
flap pulled down stretching fibers of inedian 
raphe before they are cut (Belt, Ebert and 
Surber • J Urol ) 

hypertrophy from the use of testosterone 
is not convincing because this substance 
causes a hypertrophy of the prostate 
and the clinical experimental work has 
been insufficiently controlled The bene- 
ficial effects obtained are probably due to 
the effect on the congestion surrounding 
the adenomatous prostate and not be- 
cause of any definite action of the 
adenoma itself There is evidence to 
suggest that the testis elaborates a sub- 
stance which does have an inhibitory 
effect on the prostate but there is nothing 
specific to prove this statement and a 
great deal more work will be required. 
At the present time this then almost 
definitely rules out the rationale of the 
treatment of hypertrophy of the prostate 
by various hormonal substances and 
throws the treatment again back to the 


surgical amelioration of the symptoms 
caused by this pathological entity. 

Control o£ Hemorrhage — Hemor- 
rhage is one of the major complications 
of transurethral prostatic surgery and 
many methods have been devised to con- 
trol it. F. C. Hendrickson®^ uses the 
following technic; At the end of the 
opera'tion a Foley-Hendrickson hemo- 
static bag is passed into the bladder and 
inflated with 60 to 90 cc. of air. The 
capacity of this bag is large enough 
completely to fill the prostatic cavity in 
all excepting rare cases. All remain- 
ing blood clots are then washed out of 
the bladder. The contents of a small vial 
of hemostatic serum such as Sbrogen 
for oral use, are instilled into the bladder 
through the catheter. The bladder is 
slightly inflated with about 30 cc. of 
air in order to permit movement of the 



Fig 9 — Finger in clea\age plane between 
external sphincter am muscle and rectum. 
(Belt, Ebert and Surber J Urol ) 


bag inside the bladder By rapidly mov- 
ing the bag in and out serum is worked 
down under the bag into the prostatic 
cavity The bag is then drawn down into 
the wound and held under light traction 
for a half hour or more The hemostatic 
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serum in the prostatic cavity quickly 
coagulates any fresh blood that flows 
from open vessels. The quick and tough 
clotting prevents escape of blood from 
under the bag and a tamponade results 
Therein lies the power of the hemostatic 
serum, namely, to produce tough blood 



Figf. 10 — Finger depressing rectum dis- 
closing fibers of recto-uretlirahs muscle* 
(Belt, Ebert and Surber J Urol ) 


clots under the bag Use of this technic 
111 about 100 resections has adequately 
demonstrated its efficiency. If, as rarely 
happens, bleeding continues, the clots 
can always be lavaged or sucked out 
through the noncollapsible thin-wall 
catlieter incorporated in the Foley-Hen- 
dnckson hemostatic bag 

Treatment of Hypertrophy — 
Gnidiially the role of transurethral pros- 
tatic surgery in the treatment of hyper- 
trophy is resolving itself into the selec- 
tion of the operation to fit the patient 
This has been emphasized very clearly 
by F. Hinman^^ who reserves trans- 
urethral surgery for sclerotic bladder 
necks, small median lobes and minor en- 


largements of the gland, perineal pros- 
tatectomy being reserved more or less 
for the larger adenomas and carcinomas 
of the prostate. Since suprapubic pros- 
tatectomy, with its higher mortality, 
IS the easiest operation, it is advocated 
for the use of those men not qualified by 
training and experience to approach the 
gland from the perineal route. Perineal 
prostatectomy, because of the dangers 
of the anal sphincter, the compression 
of the urethral muscle and the rectum 
Itself, requires training, judgment and 
experience. That this danger is more 
theoretical than real is proven by the 
new perineal anatomical approach de- 
signed and advocated by E. Belt, C. E 
Ebert and A. C. Surber^® who unhesitat- 
ingly approach the gland by retracting 
the external rectal sphincter 



Fig 11 • — Fxternal sphincter am muscle 
lifted disclosing part of central tendinous 
plane of perineum , central fibers of recto- 
urethralis muscle divided longitudinally in 
midline (Belt, Ebert and Surber J Urol ) 

Operation — A description of the 
operative procedure follows m which 
reference is made only to those anatomic 
structures actually encountered A spinal 
anesthetic is given. The patient is placed 
on a perineal table so constructed that 
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an extreme lithotomy position is attained. 
In this position, the thighs are well 
flexed and separated, the buttocks are 
elevated and the upward tilted perineum 
comes to be parallel to the floor. The 
operative field, external genitalia and 
inside of both thighs are well scrubbed 



Fig 12 — Posterior retractor m place, 
fibers of recto-uretliralis and levator am 
muscles split by blunt dissection to disclose 
posterior layer of fascia of Denonvilliers 
(Belt, Ebert and Surber J. Urol ) 

with green soap, with water, and then 
with 1 : 10,000 bichloride. 

With the aid of a syringe pressed 
against the external urinary meatus, 
about 6% ounces ( 200 cc ) of % per 
cent solution of meroxyl are allowed to 
traverse the urethra and flow into the 
bladder. This is done to effect a sterili- 
zation of the bladder ccjiitents The skin 
of the perineum, perianal region, inside 
of both thighs, scrotum and pubis is 
painted with 1 ’ 1000 tincture of merthi- 
olate The perineum is then draped with 
towels wet with 1 10,000 bichloride of 
mercury, leaving the operative site and 
external genitalia exposed A rubber 
dam IS fastened to the perineum with 
skin clips m a manner which walls off 
the external anal aperture in order to 


prevent contamination. A towel is fast- 
ened to the skin at the base of the 
scrotum with skin clips and then folded 
upward over scrotum and penis to leave 
only external urinary meatus exposed. 

The incision through the skin is semi- 
circular and placed on a radius about 
cm. from the anal mucosa running 
in effect from 1 ischial tuberosity to the 
other. The flap of skin thus released is 
depressed backward with the aid of a 
dry gauze sponge held against it beneath 
the fingers of the left hand. 

The tension thus created causes the 
delicate fibers of the median raphe to 
stand out These are cut. Their release 
permits the handle of the knife to obtain 
an entrance by means of blunt dissection 
below the muscle fibers of the external 
anal sphincter. 



Fig 13 — Levator am muscles pushed lat- 
erally , rectum eased backward Posterior 
surface of prostate exposed, Dotted line 
marks incision through capsule. (Belt, Ebert 
and Surber J Urol ) 

These muscle fibers can be seen close 
to the skin of the lower flap The fibers 
of the external anal sphincter separate 
very easily from the longitudinal fibers 
of the rectum, opening up a cleavage 
plane which is readily followed along the 
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longitudinal fibers to the apex of the 
prostate. Here the free anterior borders 
of the levator ani muscles run within a 
few millimeters of one another (“recto- 
urethralis” muscle). The handle of the 
knife may be pressed between these bor- 



Fig 14 — Scissors cutting membranous 
urethra nflf at junction with prostatic urethra 
(Belt^ Ebert and Surber J Urol ) 


ders. With the left forefinger, the anal 
canal can be depressed 

Lateral pressure is exerted against the 
borders of the levator ani muscles sep- 
amting them widely. This movement 
exposes the tough fascia covering the 
posterior surface of the prostate 

A number 24 French sound is passed 
through the external urinary meatus 
tra\'ersmg the prostatic urethra and 
[lassing into the bladder Forward and 
downward pressure against the handle 
of this sound helps to present the pros- 
tatic capsule into the wound and permits 
the posterior surface of the prostate to 
be more completely exposed A posterior 
retractor placed over the rectum holds it 
down away from the operative field. 

The prostatic capsule is entered 
through an inverted U-shaped incision, 
the transverse part of which is carefully 


placed m a point peripheral to the 
verumontanum. 

This point is recognized as a soft spot 
which can be felt with the tip of the 
finger just proximal to the membranous 
urethra in the prostatic capsule. A flap 
thus formed is pressed backward carry- 
ing with it the verumontanum and the 
ducts leading from the seminal vesicles 
into the verumontanum. The ducts re- 
main in the flap close to the prostatic 
capsule. A small triangle of urethra con- 
taining the verumontanum goes back- 
ward with the flap exposing the sound 
in the urethra The adenomatous nod- 
ules can be seen bulging into the pros- 
tatic urethra against the sound At their 
upper margins, within the apex of the 
gland, the urethra can be seen leaving 
the surface of the adenomatous lobes 



Fig 15 — Lateral lobes of prostate shelled out of 
capsule (Belt, Ebert and Surber J Urol ) 


and passing toward the membranous 
urethra. This posterior (dorsal) aspect 
of the membranous urethra is carefully 
isolated and cut off with scissors 
The adenomatous nodules are bluntly 
dissected from the compression capsule 
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of the prostate with a sweeping motion 
of the finger which carefully keeps to the 
cleavage plane between adenoma and 
capsule. 

The sound is then withdrawn, a num- 
ber 24 F uretliral catheter introduced 
through this urethral opening and the 



Fig 16 — (a) Prostatic tractor inserted; 
(b) prostatic being cut from bladder neck; 
(£•) prostate removed , bleeding from bladder 
neck controlled by Allis forceps (Belt, Ebert 
and Surber J Urol ) 

bladder contents (admixture of urine 
and meroxyl) evacuated, following which 
the catheter is discarded. 

The remaining (anterior or ventral) 
portion of the membranous urethra is 
then divided, thus severing the urethra 
completely. Care is taken to leave as 
long a cuff of urethra as possible to facil- 
itate its reconstruction later in the oper- 
ation 

The freeing motion is aided by means 
of a Markley prostatic tractor passed 
through the prostatic urethra into the 
bladder where it is opened to allow 
traction, and, as the lobes are mobilized, 
by thyroid clamps which pull the adeno- 
matous nodules toward the operator. 
With them conies a cone of bladder neck 


which is stripped backward by blunt 
dissection, carefully preserving the cir- 
cular muscle fibers of the bladder neck 
which can be clearly seen. A cylinder 
of mucosa is finally reached which passes 
from the inner surfaces of the adenoma- 
tous masses to become continuous with 
the bladder mucosa. This tube is cut off 
with scissors. The first snick is made in 
the anterior portion and the bladder edge 
is at once grasped with an Allis clamp 
to keep it from retracting upward out of 
sight. Then the cut is extended around 
the entire circumference of the tube of 
urethra and the entire prostate thus freed 



Fig 17 — (a) Bleeders in bladder’s neck 
are ligated, (b) rubbei catheter inserted into 
urethra and retracted outward to facilitate 
placing first suture uniting anterior wall of 
urethra and bladder neck; (c) catheter then 
inserted into bladder and lateral and posterior 
walls of urethra are sutured to bladder neck 
(Belt, Ebert and Surber. J. Urol ) 

and removed. Often a large middle lobe 
necessitates carrying the cut high up 
transversely across the base of the tri- 
gone. Allis clamps are applied to each 
side of the bladder neck. The cone of 
bladder mucosa thus held in 2 Allis 
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clamps carries a rich blood supply com- 
ing down to it from the bladder. Often 
large spurting vessels can be seen within 
it. These arteries are sutured with num- 
ber 2 chromic hemostatic ligatures pass- 
ing through the bladder neck. 

At times spurting vessels can be seen 
farther up on the side of the bladder 



Fig 18 — (a) Afembr.irKHis urethra and 
bladder neck united , suture'^ through capsule 
into bladder musculature to oblitenite all 
dead spaces, ih) capsule being closed with 
interrupted sutuies, (c) completion of clos- 
ure (Belt, Ebert and Surbti J Urol ) 

inside the capsule These are siniil.irl_\ 
controlled When one is assured that 
there is no more bleeding from the blad- 
der neck and inside the capsule, the neck 
of the bladder is examined to make sure 
that there are no remnants of adenomata 
or tags of tissue If any are present, 
they are carefully trimmed away. Fol- 
lowing this a 2-hole urethral catheter, 
number 24 F m size, is introduced into 
the urethra through the penis and caused 
to emerge from the cut end of the 
urethra inside the capsule. It is then 
pulled out of the wound and held m an 
elevated position by a narrow anterior 


retractor, revealing the cut end of the 
urethra. A number 2 chromic stitch is 
then taken through this anterior (ven- 
tral) border of the urethra, carried 
through the anterior (ventral) border of 
the bladder neck, tied and cut. After this 
procedure the free tip of the catheter is 
introduced into the bladder thus splint- 
ing the cut ends for anastomosis. A 
chromic stitch is taken on each side and 
1 medially, completing the reconstruc- 
tion of the urethra by its approximation 
to the bladder neck. 

The closure of the prostatic capsule is 
the next step. In this procedure an 



Fig 19 — (a) Interrupted sutnies bringing 
together rt ao-iirethi alis and levator am 
muscles, {b) inirse-stnng suture in sphincter 
am externns, Eeniose chain in space between 
capsule and rectum , (c) superficial fat and 
fascia brought together by continuous sub- 
cuticular stitch (Belt, Ebert and Surber 
J Urol) 

attempt is made to close the dead space 
between the bladder and the capsule 
This is done by taking a stitch at each 
lower corner of the capsule, which in- 
cludes some bladder tissue and emerges 
through the central flap. Five number 2 
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chromic sutures are usually necessary to 
approximate the flap and close the cap- 
sule. Thus the structures are brought 
back to their original anatomic position. 

Three number 2 chromic stitches are 
taken in the fibers of the recto-urethralis 
and the medial portion of the pubo- 
coccygeal fibers of the levator ani mus- 
cles. A Penrose drain is placed in the 
space between the rectum and the cap- 
sule. The edge of the external sphincter 
am muscle is approximated to the longi- 
tudinal fibers of the rectum with a purse- 
string stitch, number 2 chromic. Several 
interrupted plain catgut stitches close the 
superficial fascia. A continuous sub- 
cuticular running stitch closes the skin 
(plain catgut). Wound is dressed with 
moist compresses ( hexyl-resorcinol, “S.T 
37” ) , bladder irrigated, all clots removed 
and the catheter is strapped in place The 
patient is sent back to his room. 

The Penrose drain is removed after 
24 hours. Five per cent glucose in nor- 
mal saline is given intravenously twice 
daily for 2 days, the catheter is irrigated 
frequently These patients are afebrile 
on the third postoperative day At this 
time they are allowed to stand at the side 
of the bed for a few minutes, several 
times a day. A nonresidue diet is given 
for 1 week The bowels are moved (oil 
retention enema) about the sixth or 
eighth postoperative day The catheter 
is removed the eighth to twelfth post- 
operative day. Per priman healing is 
expected in 40 per cent of the cases 
Persistent sinuses are unknown The 
length of hospitalization is from 10 to 
21 days Most patients leave on the 
sixteenth postoperative day 


URETER 

Calculus 

Much has been written as to the con- 
servative and operative treatment of 


ureteral calculus, the diagnosis of which 
should be a comparatively easy one. 
Very often the calculus will show on a 
plain plate in an attempt to make a defi- 
nite diagnosis between calculous disease 
and intra-abdominal conditions. A small 
percentage of calculi will not cast shad- 
ows on a plain x-ray film and if there 
is any question of doubt the patient 
should be cystoscoped and an attempt 
made to bring out the calculus by retro- 
grade or intravenous pyelography. The 
vast majority of urinary calculi occurs 
between the ages of 20 and 50, and it 
should always be considered as a diag- 
nosis in various types of abdominal pain 
where the picture is not clear cut. The 
vast majority of ureteral calculi occurs 
in the pelvic ureter and a fairly large 
percentage occur in the abdominal ureter 
and most of these cases are unilateral. 

L. Herman and L. B. Greene®'^ feel 
that every attempt should be made to 
dislodge the average small calculus in 
the ureter. However, where stones occur 
in the lower ureter and are the cause of 
repeated attacks of severe colic, they 
believe that open operation is the method 
of choice. In a general way, they give 
the following rules for operative inter- 
ference 

1 Repeated failure following the use 
of nonoperative measures. 

2 Impassable obstructions 

3 Active renal infection whether an- 
tedating or succeeding instrumentation 
which cannot be controlled by indwelling 
catheters 

4. Intolerance to or impossibility of 
ureteral instrumentation in cases of long 
standing calculous impaction m the 
ureter 

5. Large calculi which from their size 
alone would not be expected to pass 
despite instrumentation. 

6. Excessive or uncontrollable pain 

7 Progressive renal dilatation 
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N. S. Moore, in discussing this same 
subject, makes the statement that the 
popularity of open operation is rapidly 
on the increase and unhesitatingly oper- 
ates where he feels that the stone is so 
large that it will not pass without per- 
manent renal damage. He insists that in 
a conservative treatment of ureteral 
stones, gentleness of all manipulative 
procedures is the prime requisite. 

Carcinoma 

Carcinoma of the ureter is rather a 
common condition as a secondary in- 
volvement following carcinoma of the 
renal pelvis and there have been cases 
on record where tumors of the renal 
parenchyma have extended into and in- 
volved the ureter. These, of course, are 
secondary conditions and must be taken 
into consideration in the treatment of the 
primary disease. 

E. Hess has devised a radon ureteral 
catheter for the secondary involvement 
of the ureter and has abandoned the use 
of the complete nephro-uretero-partial 
cystectomy m tumors of the renal pelvis 
Where the general condition of the pa- 
tient is such that it is inadvisable to do 
the extensive nephro-uretero-partial cys- 
tectomy, the ureteral stump is treated by 
the radon catheter after simple nephrec- 
toni}', with goofl results in several cases 

Primary CMrcinoma of the ureter is 
rather a difficult diagnosis to make 
A G Foord and P. xV b'erner-’'' report 
7 cases of primary c.ircinoina of the 
ureter They noted in their c.ises, as well 
as 133 cases t.iken from the literature, 
that the primary tumors were most com- 
monly found m the end of the ureter, 
many of them protruding into the blad- 
der. The diagnosis is based on bleeding 
from 1 ureter, together with obstruc- 
tion or a filling defect as shown by 
urogram, or by observation of a tumor 
protruding into the bladder The treat- 


ment of choice IS nephro-ureterectomy. 
A 2-stage operation is much the safest. 
The prognosis is very bad, only 3 8-year 
cures having been reported. 

Ureteral Spasm 

Ureteral spasm very often causes se- 
vere coliclike pain which at times simu- 
lates calculous disease. F S. WetherelP® 
feels that when the diagnosis of ureteral 
spasm IS made and is unrelieved by all 
other measures and when the spasm can be 
localized in the lower half or two-thirds 
of the ureter, it will be relieved by a re- 
section of the superior hypogastric 
plexus. The operation has become fairly 
well standardized but attention should 
be called to the necessity of a carefully 
conducted dissection which includes all 
of the finest fibriles, those communicat- 
ing with the lumbar ganglia as well as 
those coursing over, and sometimes 
under, the common iliac arteries. 

Transplantation of Ureters 

E Hess^i m a complete discussion of 
the subject of transplantation of the ure- 
ters, uses a modific.ition of the FImman 
technic with good results 

Technic of Operation — The patient 
is prcjiared for several days with simple 
cleansing enemas Forty-eight hours be- 
fore operation an ounce of castor oil is 
given About 6 hours before operation, 
the bowel is carefully irrigated with 
plain water As soon as the abdomen is 
opened and the bowel is jiacked <iway, 
the anesthetic of choice being spinal, the 
sigmoid is clamped and the bowel is 
again carefully washed out with water 
until the washing becomes clear If there 
are any large pieces of feces in the bowel 
at that time they are flushed out through 
a proctoscope The ureter to be im- 
planted is then dissected free without 
any attempt being made to strip it of its 
periureteral fascia and fat. It is cut ofif 
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as near the bladder as possible. The 
bowel is then prepared according to the 
Coffey technic. Sutures are placed very 
much in the fashion that Hinman places 
his, first 3 sutures into the ureter 
through the submucosa and muscularis. 
The ureter is then obliquely cut after it 
has been fitted to the incision in the 
bowel, leaving about an inch to protrude 
into the lumen of the bowel. The bowel 
is blown up very gently with air and tlie 
mucosa is punctured with the cautery. 
Through this opening the ureter and the 
matchstick are plunged into the lumen 
of the bowel and manipulated until the 
matchstick disappears within the lumen 
when the sutures are tied holding the 
ureter to the submucosa and the muscu- 
laris. It may be advisable to put in 
1 or 2 other sutures to hold the ureter 
in its bed as per the Hinman technic. 
The muscle is closed, usually with inter- 
rupted sutures over the ureter ; one must 
make sure not to constrict the ureter 
when tying the sutures. A dram may or 
may not be placed in the cul-de-sac, de- 
pending upon the operator’s judgment 
This IS a simple speedy technic and 
offers the best chance for success. 

All operations m this series were done 
by the Coffey catheter, the Coffey-Mayo, 
or the matchstick technic Of those that 
survived, 2 were done by the Coffey 
catheter, 1 by the Coffey-Mayo and 3 by 
the matclistick technic 

Conclusions — Transplantation of the 
ureters into the bowel as an operative 
procedure should be considered only 
when a condition exists which makes 
life sufficiently miserable that death is 
to be preferred The operation, even 
with the simplest efficient technic, in the 
hands of the most skillful, is not without 
a very high mortality and morbidity It 
is rarely indicated in cancer of the blad- 
der and vesico-vaginal fistulae It is 
more frequently indicated in the con- 


tracted bladder due to the healing of a 
tuberculous cystitis, and in this class of 
patient there is a low mortality with very 
satisfactory symptomatic results. It is 
also indicated in intractable and incur- 
able cases of interstitial cystitis. It is a 
valuable procedure in exstrophy of the 
bladder and epispadias, but should never 
be used in the adult exstrophy without 
a complete explanation of both its mor- 
tality and morbidity and should be an 
operation elected by the patient. 

Since the completion of this paper a 
new technic has been described by Far- 
rell and Lyman.'^- This technic is de- 
scribed as an aseptic uretero-intestinal 
anastomosis. The operation was done on 
7 dogs and all survived At the end of 
6 months all but 2 dogs were killed and 
autopsied. The technic is modeled after 
the Eck fistula, an anastomosis of the 
portal vein and the inferior vena cava. 
While the procedure has given good 
results in this series of dogs, it appar- 
ently has never been applied clinically 
The technic seems to be rather difficult 
and time-consuming and the blind use of 
the silk ligature to create the opening in 
the ureter and bowel is not recommended. 
I can see no advantage over the Higgins 
technic, and believe that this new technic 
is even more difficult and complicated 
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Abdominal injuries, 678 
Abdominal surgery, 674 
Abdominal wounds, disruption of, 682 
Abdominothoracic syndrome, 680 
Abortion, 909 

hypothyroidism in causation, 911 
Absorptivity of skin, 98 
Acetarsone, 409 
in congenital syphilis, 637 
in giardiasis, S98 

Acetylcholine m manic-depressive psychosis, 
350 

Achalasia, sympathectomy in, 1041 
Acidosis, effects on electrocardiogram, 69 
Acne rosacea, diet in, 108 
Acne vulgaris, diet in, 109 
Acrodermatitis perstans (continua), 96 
treatment, 96 
autogenous vaccines, 96 
crude coal tar, 96 
Ruggles’ mixture, 96 
x-rays, 96 

Acroclynia, treatment with vitamin B, 590 
Acromegaly, deep roentgen-ray therapy, 127 
Actinomycosis of head and neck, treatment, 
468 

potassium iodide, 468 
radiation, 468 
surgical excision, 468 
Addison’s disease, treatment, 123 
desoxycorticosterone, 124 
progesterone, 124 
\ddis sediment count of urine, SSO 
Adenine sulfate, 409 
m agranulocytosis, 201 
Adenitis, suppurative, of mesentery, 815 
Adenosarcoma of kidney, 1063 
Adrenal cortical hormone therapy, 125 
Adrenalin, 409, see Epinephrine, 409 
Xdrcnals, 122, 540 

Xfterjiains, treatment with testosterone pro- 
pionate, 941 
Agranulocytosis, 200 
treatment, 201 

adenine sulfate, 201 
liver extract, 201 
pentose nucleotides, 201 
transfusions, 201 
x-rays, 201 

yellow bone-marrow- extract, 201 
Albuminuria, diet in, 104 
Alkaline ash, foods producing, 121 
Alkalosis, effects on electrocardiogram, 69 


Allergy, 1 

and rheumatism, 24 
angioneurotic edema, treatment, 3 
asthma, treatment, 1 
diet, 107 

endocrine therapy, 11 
food allergy, 107 
hay fever, treatment, 12 
in children, 531 

laryngeal obstruction, acute, 859 
nasal allergy, 502 
potassium salts in, 10 
urticaria, treatment, 3 
Aluminum hydroxide, colloidal, 416 
Amend’s solution in colds, 499 
Amenorrhea 

estrogen therapy, 133, 149, 877 
x-ray therapy, 867 
Aminophylline, 410 
in asthma, 6 

in Cheyne-Stokes respiration, 51 
in coronary artery disease, 47 
Aminopynne, 410 

Ammonium chloride, m manic-depressive 
psychosis, 349 

Amphetamine sulfate, 411, see Benzedrine 
sulfate 

Anacidity in diabetes, 243 
Analgesia in obstetrics, 911 
cyclopropane, 912 
effects on newborn infant, 911 
paraldehyde, 912 
Android type of pelvis, 1013 
Anemia, 202, 519 
aplastic anemia, 208 
effect on cardiovascular system, 523 
erythroblastosis fetalis, 521 
erythrophagocytosis, 522 
hemolytic anemias, 208, 522 
erythroblastic anemia, 211 
sickle cell anemia, 211 
m children, 519 

iron deficiency anemia, 205, 519 
macrocytic anemia, 204 
pernicious anemia, 202 
polycythemia, 211 
rheumatic fever anemia, 523 
Von Jaksch’s anemia, 522 
Anemias, relation to vitamin B 2 , 186 
Anesthesia, 839 

barbiturates, present status of, 845 

treatment of acute poisoning with picro- 
toxin, 848 
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Anesthesia (confimied) 
in urology, 1053 

“poor risk” patient and selection of anes- 
thetic, 840 

subdural injection of alcohol for relief of 
pain, 839 

Angina pectoris and cardiac infarction from 
trauma or unusual effort, 43 
Angina pectoris due to coronary artery dis- 
ease, 51 

Angina pectoris, surgical procedures, 292, 
1041 

Angina, Plant's, 1050 
Angioneurotic edema, treatment 
diet, 109 

slow epinephrine, 3 
Angiopathy, retinal, 447 
Anhydro-oxy progesterone in menstruation 
and lactation, 888 
Aniseikonia, 434 
Anorexia nervosa, 336 
treatment, 105, 337 
analysis cf difficulties, 105 
full feeding, 105 
isolation, 105 
rest, 105 

Anoxemia as a cause of electrocardiographic 
changes, 64 

Anterior chamber of eve, epithelialization, 
434 

Anteron, 131 

Anthropoid type of pelvis, 1011 
Antimony and potassium tartrate in treat- 
ment of arthritis of lymphogranu- 
loma venerea, 24 
\ntipneumococcus serum, 411 
Antra-aU eolar hstulae, 513 
Antrum window, 512 
Antuitrin-S m peptic ulcer, 162 
Aorta, coarctation of, 560 
Aortic arch, double, 560 
A. P. L. in cryptorchidism, 130 
Aplastic anemia, 208 
Apnea of newd)orn, 587 
Appendicitis, 802 
acute appendicitis, 805 
chronic appendicitis, 806 
etiology, 802 
pathology, 803 

postoperative complications, 811 
roentgen examination, 805 
symptoms, 804 
technic of operation, 806 
treatment, 807 
Aqueous of eye, 434 

Arachnoiditis, traumatic opticochiasmatic, 
445 


Arrhythmias, treatment, 559 
atropine sulfate, 559 
mecholyl, 559 

Arsphenamine, old, simplified technic for 
administering, 402 

Arterial disease of legs, occlusive, treatment 
with Sanders bed, 83 
Arthralgia, menopause, 22 
treatment, progynon, 23 
Arthritis and rheumatoid conditions, 16 
psychogenic factors, 338 
therapy, 27 

acetylsalicylic acid, 34 
aurocein, 27 
bed rest, 34 
brewer’s yeast, 34 

calcium and haliver oil for bone atrophy, 
28 

cod-liver oil, 34 
extract hyoscyamus, 34 
gold sodium thiosulfate, 27 
heat, massage, and exercise, 34 
heliotherapy and ultraviolet, 34 
lextron (reticulogen) for anemia, 28 
massage and exercise, 660 
myochrisine (sodium aurothiomalate), 
28 

short wave diathermy in chronic ar- 
thritis, 658 
sulfur therapy, 28 
vitamin therapy, 28 

Arthritis, gonorrheal, fever therapy in, 660 
Arthroplasty, new method of, for hip, 972 
Arthus phenomenon, 19 
Ascariasis, roentgen diagnosis, 1021 
A.scor])ic acid, 189, 590 
urinary elimination of, 502 
\spergillosis, bronchopulmonary, 864 
Asphyxia, neonatal, ctiologic factors in, 912 
Aspiration of joint fluids, 24 
Asthenopia, 434 
Asthma, cardiac, S3 
Asthma, intractable, 1 
psychogenic factors in, 323, 330 
treatment, 1 

acetylsalicylic acid (aspirin), 6 
aminophylline, 6 
atropine, 6 
barbiturates, 6 

bilateral resection of posterior pul- 
monary plexus, 8 
bilateral stellectomy, 293 
bromides, 6 
bronchoscopy, 8 
calcium, 6 
cortin, 11 
ephedrine, 5 
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Asthma, intractable 
treatment {continued) 
epinephrine 

by inhalation, 3 
electrophoresis into skin, 3 
in gelatin, 1 
in oil, 2 
intravenous, 4 
untoward reactions, 4 
glucose, or sucrose, intravenously, 7 
helium-oxygen therapy, 8 
iodides, 7 
iodized oil, 7 
morphine, 6 

propadrin and theophylline, 5 
rest, 9 

stellectomy, 1042 
x-rays, 9 

Atelectasis, treatment, 355 
carbon dioxide, 355 
postural drainage, 355 
steam inhalation of tincture of benzoin, 
355 

tight abdominal binder, 35 S 
Atrophic arthritis, pathology, 18 
A T 10, 126, 419 
Atrophic rhinitis, 503 
Atropine 

action on gall-bladder, 157 
in arrhythmias, 559 
in heart block, 64 
in multiple sclerosis, 277 
in myasthenia gravis, 279 
m peptic ulcer, 168 
poisoning in children, 599 
Atropine methylnitrate feumydnne), 413 
Auricular fibrillation and flutter, treatment, 
Auricular filirillation and flutter, treatment, 58 
digitalis, 58 
mecholyl, 62 
quinidme, 60 
thyroidectomy, 59 
Aurocein in arthritis, 27 
Auscultatory gap in blood pressure deter- 
minations, 77 
Aviation and the ear, 472 
Azoman (triazol) 

m manic-depressive psychosis, 349 
m schizophrenia, 345 

Backache, 944 

Back, painful conditions, 287, 978 
Banana in infant feeding, 569 
Banti’s syndrome, 212 
Barbiturates 

in anesthesia, present status of, 845 
transmission m breast milk, 569 


Basal metabolic rates in children, 548 
BCG, vaccination with, as prophylaxis 
against tuberculosis, 645 
Beau's lines on nails, 101 
Bedsores, treatment, 672 
prevention, 672 

avoidance of minute traumata, 672 
avoidance of undue pressure, 672 
change of posture in bed, 672 
maintenance of normal condition of skin, 
672 

treatment, 672 

astringent or antiseptic applications, 672 
elastic adhesive plaster, 672 
tannic acid solution, 672 
ultraviolet, 672 

Behavior problems of children, electroen- 
cephalography in, 261 
Benzedrine, 411 
action on gall-bladder, 157 
in epilepsy, 270 

in manic-depressive psychoses, 350 
m ophthalmology, 438 
Bergonie and Tnbondeau, law of, 1027 
Biceps brachii, acute traumatic dislocation 
of tendon of long head, 946 
Bile-duct, common, 714 
Bile-salts in gall-bladder disease, 159 
Biliary pressure, effect of dehydrochlonc 
acid upon, 718 
Biliary tract and liver, 689 
common bile-duct, 714 

dehydrochlonc acid, effect of, upon 
biliary pressure, 718 
detour operations in occlusion of biliary 
tract, 716 

surgical treatment of common duct 
stones, 715 
gall-bladder, 698 
carcinoma, 708 
cholecystectomy, 712 
cholecystitis, 700 
congenital choledochus cyst, 698 
congenital malformations, 698 
mortality in gall-bladder disease, 710 
liver, 689 
abscess, 691 
carcinoma, 691 

cholesterol metabolism and biliary tract 
disease, 694 

hypoglycemia, surgical aspects of, asso- 
ciated with damage to liver, 693 
jaundice, 695 

roentgen diagnosis, 689, 1006 
Biopsy in relation to metastasis of cancer, 
854 
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Birthmarks, vascular, treatment, 587 
carbon dioxide snow, 587 
electrocoagulation, 588 
electrodesiccation, 588 
injection of sclerosing material, 588 
radium or roentgen therapy, 587 
surgical excision, 587 
ultraviolet radiation, 587 
Bismuth, 413 

in congenital syphilis, 636 
in syphilis, 404 

Bismuth subnitrate in essential hyperten- 
sion, 235 
Bladder, 1053 

atony, spasm, and pain, treatment, 293, 
1049 

painful states, 1054 
postoperative care, 867 
tumors, 1058 
Blepharitis, 434 
Blood bank, 301, 414 
Blood cells, 197 
platelets, 202 
red blood cells, 197 
white blood cells, 199 
lymphocytes, 200 
Blood clotting, 214 
Blood disorders, splenectomy in, 813 
Blood donor registry, 305 
serologic reactions for syphilis in donors, 
390 

Blood, effect of anesthetics, 840 
Blood-forming organs, 196 
Blood-grouping, 197 
Blood in pregnancy, 921 
Blond, ]ireser\tf], present status of, 301 
E^lood pressure determinations, standardiza- 
tion ot, 76 

Blood transfusions, 213 

l>l(»od vessels, great, x-ra\ visualization, 
1002 

Boeck’b intis, 443 

Hone and joint syphilis, 94f) 

Bone and joint tubertulosis 
insulin in treatment, 1001 
relationship of, to pulmonary tuberculosis, 
381 

Bone marrow extract, yellow in leukemia, 
217 

Bone necrosis, aseptic, 952 
Bone repair, 950 
Bone sarcoma, 851, 951 
Bone tumors, 951 
Bornes' dissociation syndrome, 263 
Bi ichial plexus, pressure on, causing simula- 
tion of coronary disease, 285 


Brady vaginal abdominal fixation operation 
for uterine prolapse, 898 
Brain abscess, 248, 483 
treatment, 485 
intravenous glucose, 486 
removal of overlying bone for head- 
ache, 485 
sulfanilamide, 486 
Brain, effect of barbiturates on, 845 
Brain tumors, 249 

Breast adenosis, estrogen therapy, ISO 
Breast cancer 

evaluation of ovarian sterilization for, 881 
in pregnancy, 922 

Breast growth in female by estrogenic 
therapy, 151 
Breast milk, 568 
transmission of drugs in, 569 
Brilliant vital red m epilepsy, 268 
Bromide 
in chorea, 256 
in epilepsy, 269 
in essential hypertension, 235 
transmission in breast milk, 569 
Bronchial asthma, bilateral stellectomy, 293 
Bronchiectasis, 352, 355, 618, 862 
bronchoscopy in, 862 
in children, 355, 618 
treatment, 352 

bed rest and careful nursing, 352 
creosote, 352 
expectorants, 352 
lobectomy, 353 
phrenicectomy, 353 
pleural poudrage, 354 
pneumonectomy, 353 
postural drainage, 353 
thoracoplasty, 353 
Bronchography m children, 354 
Bronchology, 859 

bronchial foreign bodies, 861 
bronchoscopy 

m bronchiectasis, 862 
in treatment of asthma, 8 
in tuberculosis, 863 
bronchopulmonary aspergillosis, 864 
hemoptysis, 859 

laryngeal obstruction, acute, due to 
allergy, 859 

laryngotracheobronchitis, 860 
neoplasms, 861 
pneumonia, unresolved, 859 
pneumonography m pulmonary abscess, 
862 

Bronchopleural fistulas and tuberculosis, 369 
Bronchopulmonary aspergillosis, 864 
Bronchoscopy, 859 
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Bronchus, 354 

bronchography in children, 354 
inflammatory bronchial stenosis and 
bronchiectasis, 355 
nephrobronchial fistula, 354 
Brucellosis, ocular complications, 435 
Bursitis, 954 

short wave diathermy in, 658 
Caffeine 

in acute pancreatitis, 761 
in cardiac failure, 678 
Caisson disease with infarction of bone, 952 

Calcium 

in allergic states, 6 
in myasthenia gravis, 279 
in tetany, 543 
Calcium with digitalis, 414 
Calculous disease of kidney, 1064 
Calomel ointment, colloidal, 417 
Caloric requirements, 103 
Camphor, monobromated 
m acute pancreatitis, 761 
m colds, SOI 

Cancer, see Carcinoma, 849 
Cancer mortality in the United States, 798 
Cancrum ons, 1050 
Carbon tetrachloride, 415 
Carcinoids, gastrointestinal, 739 
Carcinoma, 849 
biopsy and metastasis, 854 
bone sarcoma, 851 

hydatidiform mole and chorionepitheli- 
oma, 851 

lymph node metastases from cervical car- 
cinoma, 856 

malignancy in childhood, 852 
of bladder, 856, 1058 
of breast, 856 
of cecum, 743 

of cervix uteri, 856, 867, 1035 
of duodenum, 689 
of epiglottis, 456 
of eyelids, 440 
of gall-bladder, 708 
of large intestine, 741 
of larynx, 456, 1034 
of liver, primary, 691 
of lungs, 356 
of ovary, 880 
of pancreas, 764 
of rectum, 1040 
of small intestine, 740 
of stomach, 796 
of tongue, 1033 
of ureter, 1078 


Carcinoma (continued) 
of uterine body, 894 
radiation and cancer, 855 
radiation versus resection of infiltrating 
carcinoma of bladder, 856 
radiotherapy, 1022 

roentgen sterilization in breast cancer, 856 
squamous cell, of extremities, 1032 
subungual melanomas, 855 
surgery of primary malignant tumors, 858 
treatment with cold, 857 
Cardiac asthma, 53 
Cardiac deaths (table), 45 
Cardiac disturbances in diabetes, 243 
Cardiac failure, treatment, 678 
abdominal pressure, 678 
abdominal respiration, 678 
caffeine, 678 
cardiazol, 678 
coramine, 678 
digitalin, 678 

stimulation of intestinal peristalsis, 678 
strophanthin, 678 
upright position, 678 

Cardiac patients, psychic component in, 326 
Cardiazol in cardiac failure, 678 
Cardiovascular system, 36 
effect of anemia on, 523 
psychogenic factors in diseases of, 331 
Carotene, 182 

Carotid artery, ligation of, 462 
Carotid sinus syndrome, 1043 
Castellani's basic fuchsin paint, 94 
Cataract, 444 

Cavernous hemangiomas, sodium morrhu- 
ate injections in, 854 
Cecum, acute volvulus, 738 
Celiac disease, 205, 531 

Celiac ganglionectomy for essential hyper- 
tension, 234 

Cerebral palsy, incidence of feebleminded- 
ness in, 574 

Cervical lymphadenitis, 369 
Cervicitis, chronic, treatment, 867 
amputation, 867 
cauterization or conization, 867 
Sturmdorf operation, 867 
trachelorrhaphy, 867 

Cervicothoracic sympathetic ganglionectomy 
in migraine, 274 
Cervix uteri, 867 
carcinoma, 856, 867, 1035 
cervicitis, chronic, 867, 869 
tuberculosis, 870 
Cesarean section, 914 
Cevitamic acid, 188, 415 
Chalcosis of eyeball, 439 
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Chancre of eyelid, 441 
Chaulmoogra oil, 416 
Chenopodmm poisoning in children, 600 
Cheyne-Stokes respiration, pharmacology 
of, 51 y 
Chicken pox, 524 

treatment with convalescent serum, 524 
Chilblains, 96 

Childhood, malignancy in, 852 
Chloral hydrate in chorea, 256 
Chloretone in chorea, 256 
Cholangiography, 719 
Cholecystectomy, 712 
Cholecystitis, 700 
acute, 700 
noncalculous, 705 
Choledochus cyst, congenital, 698 
Cholesterol metabolism and biliary tract 
disease, 694 

Chondrotrophic hormone, 545 
Chorea, 255, 559 
treatment, 256 
aspirin or pyramidon, 256 
bed rest, 256 
chloral hydrate, 256 
chloretone, 256 
Kettering hypertherm, 256 
liquor arsenicalis, 256 
massage and occupational therapy, 256 
nirvanol, 256 
phenobarbital, 256 
potassium bromide, 256 
Chononepithelioma, 851 
in pregnancy, 933 
Choroid 

detachment, 435 
melanoma, 435 

metastatic hypernephroma, 435 
Ciliary neuralgia, 435 
Circulation, eftect of barbiturates on, 845 
Circulatory disturbances, acute postopera- 
tive, 676 

Citric acid cold, 499 
Citroseroicl, composition, 918 
Claudication, intermittent, due to arterio- 
sclerosis obliterans, treatment with 
depropanex, 85 
Climacteric, male, 141 

Clostridium zuclchii as a cause of puerperal 
infections, 942 
Coarctation of aorta, 560 
Cobra venom, 416 
Coccidioidal osteomyelitis, 980 
Cold, common, 498 

Cold treatment of malignancy, 297, 8S7 
Cold vaccines, SCO 
Colectomy, subtotal, 738 


Coley toxin in malignancy, 853 
Coli-bactragen in prevention of peritonitis, 
820 

Colitis, mucous, psychogenic factor in, 355 
Colon 

diverticulosis and diverticulitis, 734 
roentgen examination, 1017 
ulcerative colitis, chronic intractable, 736 
Colpectomy, complete, for uterine prolapse, 
898 

Common cold, 498 
Compound fractures, 955 
Congenital deformities, 955 
Congenital enlargement of the extremities, 
960 

Congenital hemolytic icterus, 210 
Congenital syphilis, 631 
Congestive splenomegaly, 212 
Conjunctiva, 435 
burns, 435 

horsehair sutures m, 436 
phlyctenular conjunctivitis, 435 
pseudomembranous conjunctivitis, 435 
Conjunctival diphtheria, 535 
Contact lesions, 436 
Convalescent serum in measles, 572 
Convallan, 417 
Cooley^s anemia, 211 
Coramine in cardiac failure, 678 
Coriamyrtin in manic-depressive psychosis, 
349 

Cornea, 436 

filamentous keratitis, 436 
gilding from sanocrysine, 436 
Hurler’s syndrome, 436 
keratitis, 437 
lye burns, 436 
opacities, 436 
trauma, 437 
ulcer, 437 

Coronary artery disease, 40 
therapy, 46 
aminophylline, 47 
ammonium nitrate, 50 
atropine sulfate, 47 
barbiturates, 49 
caffeine, 50 
codeine, 48 
coramine, 50 
digitalis, 49 
dilaudid, 48 
epinephrine, 50 
intravenous dextrose, 50 
iodides, 50 
metrazol, , 50 
morphine, 48 
nitrites, 46 
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Coronary artery disease 
therapy (continued) 

oxygen, 48 
pantapon, 48 
papaverine, SO 
quinidine, SO 
salyrgan, SO 
scopolamine, 48 
tissue extracts, SO 
theobromine, 47 
theophylline, 47 

Coronary disease simulated by pressure on 
brachial plexus, 28S 

Cortin in treatment of allergic diseases, 11 
Coup de sang pulmonatre, 54 
Cranial posttherpetic neuralgia, 1043 
Craniocerebral trauma, 257 
treatment, 258 

cerebral vasodilator drugs, 258 
cooling rubs or enemas, 2S8 
dehydration, 259 
Hartman oxygen apparatus, 2S9 
magnesium sulfate, 2 59 
normal saline, 2S8 
sedation, 2S8 

semi-Fowler position, 258 
Crataegus, tincture of, in essential hyper- 
tension, 235 

Creosote in bronchiectasis, 352 
Cretins, influence of thyroid therapy on, 548 
Cryptorchidism, treatment, 129, 541, 1068 
anterior pituitary and thyroid, 130 
male hormone injections, 130 
pregnancy urine extract, 130 
Torek operation, 1069 
Crystalline insulin, 240 
Cyanosis from sulfanilamide, 198 
Cyclopegics, 438 

Cyclopropane analgesia in obstetrics, 912 

Dacryocystitis, 443 
Dacryocystorhinectomy, 444 
Dark-field examination of pus, 393 
Deafness, 469 
treatment, 470 

hormones and glandular products, 470 

insufflation of estrogen, 470 

nicotinamide, 471 

nicotinic acid, 471 

prostigmin, 471 

sodium nicotinate, 471 

thiamin chloride, 471 

thyroxine, 470 

Decapsulation of kidney for essential hyper- 
tension, 234 

Decholin method of determining circulation 
time, 56 


Deformities, congenital, 955 
Dehydrochloric acid, effect of, upon biliary 
pressure, 718 

Delinquency, juvenile, 570 
Dementia precox, 339 
Dental caries, 596, 1052 
vitamin D and, 594 

Dental defects of congenital syphilis, 632 
Depropanex in treatment of intermittent 
claudication due to arteriosclerosis 
obliterans, 85 

Dermatitis in Bo deficiency, 187 
Dermatitis repeiis, 96 
Dermatitis, seborrheic, 88 
Dermatology, 88 

ultraviolet radiation in, 671 
Desoxycorticosterone, 418 
in Addison’s disease, 124 
Dextrose, intravenous injections causing 
nerve injuries, 284 

Dextrose tolerance test (Exton-Rose proce- 
dure), 310 
Diabetes, 239 
anacidity m, 243 
cardiac disturbances in, 244 
diet, 104 
for children, 105 

hyperthyroidism and diabetes, 242 
in children, 240, 524 
in pregnancy, 242 
insulin, 239 

newer physiology of, 246 
ophthalmological manifestations, 241 
surgery m, 245 
trauma in, 243 
tuberculosis in, 247 
Diabetes insipidus, 128, 545 
treatment, 128, 546 

insufflation of powdered posterior pitui- 
tary substance, 128 
pitressin, 546 
spinal puncture, 546 

Diabetic patients, psychic component in, 326 
Diarrhea in children, 529, 581 
Diastolic blood pressure, determination of. 
77 

Diathermy, short wave, 658 
in arthritis, chronic, 658 
in bursitis, 658 
in fibrositis, 659 
in gastrointestinal diseases, 659 
in inflammation of peripheral nerves, 659 
in pelvic infections, 659 
in respiratory diseases, 659 
in rhinology, 509 
in sprains, 658 
in tenosynovitis, 658 
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Dick test for scarlet fever, 624 
Diethylstilbestrol, effects of therapeutic use 
of, 889 

Dietary requirements of pregnancy, 931 
Dietotherapy, 103 
Digestive system in children, S28 
Digitalis, 60, 418 
and calcium, 414 

in auricular fibrillation and flutter, 58 
in cardiac failure, 678 
in coronary arery disease, 49 
in essential hypertension, 235 
m nephritis, acute, 223 
in paroxysmal tachycardia, 63 
in rheumatic fever, 566 
Dihydrotachysterol (A. T. 10), 419 
in parathyroid deficiency, 126 
in tetany, 127 

Dihydroxyestrin benzoate in sterility, 887 
Dilantin (epanutin), 419 
m epilepsy, 269 
Diodrast in radiology, 1002 
technic of use, 1003 
Diphtheria, S3S 
treatment and prevention, 537 
alum precipitated toxoid, 538 
concentrated antitoxin, 537 
toxoid and antitoxin, 537 
Discoid cartilage, trigger knee, 962 
Dissociation syndrome of Bornes, 263 
Diuresis, 228 

Diverticula of duodenum, 685 
Diverticulitis of colon, 734 
Drug reactions in ophthalmology, 437 
adrenalin, 437 
iodine, 437 
pontocaine, 437 

Ductus arteriosus, patent, ligation of, 560 
Duodenum, 685 
benign tumors, 795 
carcinoma, 689 
diverticulum, 685 
ulcer, 686 
Dust cold, 499 
Dysidrosis, 94 
Dysmenorrhea, treatment 

pregnant mares' serum hormone, 134 
progestin, 877 

resection of superior hypogastric 
plexus, 293 

testosterone propionate, 871 
Dysuria, estrogen therapy, 150 

Eclampsia, 938 
Ecthyma, 88 
Ectopia lentis, 445 
F.ctopic pregnancy, 871 


Eczema of hands, 95 
treatment, 95 
calamine lotion, 95 
coal tar, 95 

lead-glycerin lotion, 95 
x-rays, 95 

Edema, acute pulmonary, 57 
Edema, diet in, 105 

Elbow, Madelung’s and associated deform- 
ity, 963 

Electrocardiography, 64 
changes caused by induced anoxemia as 
test of coronary insufficiency, 64 
changes induced by taking food, 71 
changes occurring with alterations of 
position, 68 

effects of alkalosis and acidosis, 69 
in epilepsy, 266 
in essential hypertension, 233 
in left venticular failure, 55 
nomenclature, 38 
Electroencephalography, 260 
Electrophoresis of epinephrine in treatment 
of asthma, 3 
Electrotherapy, 657 
Elephantiasis of eyelid, 441 
Embolism of lungs, 358 
Emmenin, 148 
in dysmenorrhea, 878 
in migraine, 274 

Emotional factors m arthritis, 16 
Empyema, 616 
treatment, 617 

closed intercostal drainage, 617 
rib resection drainage, 617 
Encapsulating peritonitis, 820 
Encephalitis, 262 
hemorrhagic encephalitis, 263 
of measles, S7l 
otogenic encephalitis, 263 
pseudotumoral encephalitis, 264 
secondary encephalitis, 262 
torular encephalitis, 264 
treatment, 264 
convalescent serum, 264 
fluid intravenously, 264 
magnesium sulfate, 264 
morphine, 264 

repeated spinal punctures, 264 
Encephalomyelitis, 264 
Endobronchial (tracheobronchial) tubercu- 
losis, 380 
Endocarditis, 71 

Streptococcus viridans endocarditis lenta, 
72 

subacute bacterial endocarditis, 71 
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Endocarditis (^continued) 
treatment, 74 
heparin, 74 

prolonged bed rest, 74 
sodium cacodylate, 74 
sulfapyridine and heparin, 75 
Endocrine disturbances in children, 540 
Endocrine dysfunctions in women, pregnant 
mares’ serum hormone in, 134 
Endocrine therapy in allergic diseases, 11 
Endocrinology, 122 
Endometrial studies, 895 
Endometriosis, treatment, 872 

removal of both ovaries or their destruc- 
tion by radium or roentgen rays, 872 
Endoscopy, 859 

Eosinophils, diagnostic significance m pneu- 
monia, 199 

Epanutin (dilantin), 419 
in epilepsy, 269 
Ephedrine 
in asthma, 5 
in common cold, 500 
in heart block, 64 
in manic-depressive psychosis, 350 
in multiple sclerosis, 277 
in myasthenia gravis, 279 
in sinus disease, 506 
Epididymo-orchitis, traumatic, 1066 
Epilepsy, 266 

diagnosis by electroencephalography, 261, 
267 

treatment, 268 

bed rest and absolute quiet after con- 
vulsion, 269 
benzedrine, 270 
boron preparations, 269 
brilliant vital red, 268 
bromides, 2i)9 
chloroform, 269 

cool sponges or packs and cool hyper- 
tonic saline enemas, 269 
dilantin (epanutin), 269 
ketogenic diet, 269 
magnesium sulfate, 269 
metrazol, 268 
phenobarbital, 269 
spinal puncture, 269 
thyroid extract, 268 
Epinephrine, 409 

by inhalation m asthma, 3 
electrophoresis in asthma, 3 
m acute pancreatitis, 761 
in gelatin in asthma, 1 
in heart block, 64 
in horse serum neuritis, 284 
in oil in asthma, 2 


Epinephrine {continued) 
intravenously in asthma, 4 
untoward reactions, 4 
Epiphyseal rating, 547, 594 
Epiploitis, acute primary, 817 
Epistaxis, 505 
Epithelioma of eyelid, 441 
Epitordne in acute pancreatitis, 761 
Epituberculosis, 374 
Ergotamine tartrate in migraine, 274 
Erysipelas, ultraviolet radiation m, 669 
Erysipeloid, treatment with ichthyol in 
vaseline, 95 

Erythroblastic anemia, 211 
Erythroblastosis fetalis, 521, 577 
Erythrocytes, 197 
Erythrophagocytosis, 522 
Eschatin in myotonia congenita, 125 
Esidrone, use as a diuretic, 228 
Esophagology, 864 
cicatricial stenosis, 864 
foreign bodies, 865 
peptic ulcer, 865 
periesophageal abscess, 864 
Esophagus, diseases of, 864 
Essential hypertension, 230, 318, 332, 1044 
Estradiol, 148, 419 
m migraine, 274 
Estrin, 150 

Estrogenic substance in allergy of meno- 
pause, 12 

Estrogenic substances, permeability of skin, 
98 

Estrogens, fate m body, 147 
Estrogen therapy, indications for, 148, 877 
in ovarian hypofunction, 874 
Ethmoid labyrinth, anatomic findings in a 
study of, 505 
Eumydnne, 413 

Evaporated milk m infant feeding, 568 
Exercise, 660 

Exeresis of lateral sympathetic chains in 

treatment of vesical atony, spasm, 
and pain, 293 
Exophthalmos, 440 

Exton-Rose procedure for glucose tolerance 
test, 310 

Extrapleural pneumothorax, 386 
Extrasystoles m children, 559 
Extrasystoles, treatment, 62 

bromides, barbiturates, or codeine, 62 
quimdine and strychnine, 62 
tobacco and coffee prohibited, 62 
Extremities, congenital enlargement of, 960 
Eye, 438 
burns, 438 
chalcosis, 439 
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Eye {continued) 
examination, 439 
herpes zoster, 439 
ichthyosis, 439 
inflammations, 439 

sunken appearance o£ artificial eye, opera- 
tion for, 438 
syphilis, 439 
tuberculosis, 440 
Eyeball, 440 
exophthalmos, 440 
intraocular foreign body, 440 
mystagmus in intracranial tumor, 440 
tumors, 440 

Eye disorders and sinus disease, 513 
Eye grounds in essential hypertension, 233 
Eyelash dyes causing infection, 440 
Eyelids, 440 
cancer, 440 
chancre, 441 
elephantiasis, 441 
epithelioma, 441 
ptosis, 441 

transillumination, 441 
trichiasis, 441 

Facial nerve neuralgia, tuberculin in, 442 
Facial neuralgias, 290 
Factor W, 188 

Family periodic paralysis, 279 
treatment with potassium chloride, 280 
Feeblemindedness, 313 
Feet, skin diseases of, 93 
Female sex hormones, clinical use, 150 
Femoral hernia, 833 
Femur, 964 

internal fixation of trochanteric fractures, 964 
intracapsular nonunion of neck, 965 
obstetrical fractures, 967 
PauweFs rechnation, 967 
slipped epiphysis, 964 
Fetus, excessive development, 923 
Fever therapy by physical means, 659 
for relief of neuntic pains, 290 
in gonorrhea, 660 
in gonorrheal arthritis, 660 
in infectious arthritis, 660 
in syphilis, 660 

Fibromyonia of omentum, 818 
Fibrositis, short wave diathermy in, 659 
Food allergy, 107 
Food sensitiveness, 107 
Foot cradle with thermoregulator in treat- 
ment of peripheral vascular dis- 
ease, 78 

Fothergill parametrial fixation (Manchester 
operation) for uterine prolapse, 897 


Fracture patients, psychic component in, 326 
Fractures, compound, 955 
Fractures of base of skull, 474 
Fractures, pathological, 987 
Fruit and vegetable cold, 499 

Gall-bladder, 698 
carcinoma, 708 
cholecystectomy, 712 
cholecystitis, 700 
congenital choledochus cyst, 698 
congenital malformations, 698 
mortality in gall-bladder disease, 710 
roentgen diagnosis, 689, 1006 
Gall-bladder disease, 156 
treatment, 158 
bile salts, 159 
cholecystectomy, 159 
high fat diet, 159 
saline laxatives, 159 
sedatives and antispasmodics, 159 
Gallop rhythm, 55 
Gall-stones, formation of, 157 
Ganglionectomy, celiac, for essential hyper- 
tension, 234 
Gastric phlegmon, 767 
Gastric purpura, 162 

Gastric specimens for examination for tu- 
bercle bacilli, technic for obtaining, 
376 

Gastric ulcer, 159 
Gastritis, chronic, 153 
treatment, 155 
creamalin, 156 

gastric lavage with colloidal solutions 
of aluminum hydroxide, 155 
insulin, 156 

Gastroduodenostomy for duodenal ulcers, 

688 

Gastroenteritis in children, treatment, 529 
apple powder, 530 
calcium gluconate, 530 
dextrose or physiologic salt solution, 
529 

pectin agar diet, 530 
skim milk, skimmed lactic acid milk, or 
protein milk, 529 
Gastroenterology, 153 
psychogenic factors in, 334 
short wave diathermy in, 659 
Gastrojejunocolic fistula, 791 
Gastroscopy, 153, 866 
Gee’s disease, 205 

Gelatin with epinephrine in asthma, 1 
Genital hypoplasia, pregnant mares* serum 
hormone in, 134 

Genitourinary system in children, 550 
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Genoscopolamme, 420 
German measles, 558 
Giant cavities in tuberculosis, 377 
treatment, 378 
closed pneumolysis, 378 
pneumothorax, 378 
thorocoplasty, 378 
Giant cell pneumonia, 609 
Giardiasis, 597 

Gingivitis, acute ulcerative (ulceromembran- 
ous), 1050 

Gingivostomatitis, 528 
Glaucoma, 442 
treatment, 442 

adrenalin tampons, 442 
Holth's iridencleisis, 443 
Lagrange operation, 443 
phosphoric acid, 443 
Gliomas of pons, 253 
Glioma, primary, of optic nerve, 446 
Globulin substance, 214 
Glomerulonephritis, 220 
diet in, 118 

Glucose intravenously in treatment of 
asthma, 7 

Glucose tolerance test ( Exton-Rose proce- 
dure), 310, 526 
Goiter, 546 
Gold, 420 

gold therapy of arthritis, 27 
Gonadin, 131 
Gonadogen, 131 

Gonadotrophic pregnant mares’ serum lior- 
mone, 130 

effect in menstrual disorders, 133 
(lonads in children, 541 
( jonorrliea, 1062 
fever therapy, 660 
in iiregnancy, 924 

Gonorrheal arthritis, fever therapy iii, 660 
Gonorrheal ophthalmia, 445 
sulfanilamide m, 580 

(j(^norrheal \aginitis in children, estrogen 
therapy, 150 
Gordon test, 218 
Gout, treatment 
colchicine, 26 
diet, 112 

thiamin injections, 186 
Granuloma inguinale, 90S 
Granuloma pyogenicum, 92 
treatment, 92 

carbon dioxide snow, 92 
electrocoagulation, 92 
Group psychotherapy, 327 
Growing pains and rheumatic fever, 563 
Growth hormone, 545 


Guanidine, 420 

m myasthenia gravis, 279 
Guillain-Barre syndrome, 280 
Gynecoid type of pelvis, 1011 
Gynecology, 867 

Gynecomastia, testosterone propicnate in, 
136 

Hands, preparation of, for operation, 675 
Hands, skin diseases of, 93 
Hay fever, treatment, 12 

oral ragweed pollen therapy, 14 
potassium chloride, 10 
specific hyposensitization, 12 
Head injuries and temporal bone, 474 
Heart block, treatment, 64 
atropine sulfate, 64 
ephedrine hydrochloride, 64 
epinephrine, 64 

Heart, chambers of, x-ray visualization, 1002 
Heart disease, congenital, 560 
Heart disease in children, 559 
Heart disturbances in diabetes, 244 
Heart, effect of barbiturates on, 845 
Heliotherapy m arthritis, 34 
Helium-oxygen therapy of bronchial asthma, 
8 

Hemangioma, 587 

Hemangiomas, cavernous, sodium morrhu- 
ate injections in, 854 
Hematemesis, diet, 104 

Hematocoplos, imperforate hymen vith, 902 
Hematology, 196 

Hematoma, deep, of abdominal wall, 678 
Hematoporphynn hydrochloride in manic- 
depressne psychosis, 350 
Hematuria, essential, 1064 
Hcmocytolilasts, 203 
Hemolysin in blood stream, 208 
Hemolytic anemias, 208, 522 
llemoperitoneum, sjjontancous, in men, 823 
Hemophilia, 214 

Hemoptysis, bronchosco])\ in, 859 
Hemorrhage, new^er concepts in contidl, 872 
Hemorrhagic encephalitis, 263 
Hemorrhagic meningitis, 272 
Hemorrhagic states, 214 
blood clotting, 214 
hemophilia, 214 

thrombocytopenic purpura, 216 
vitamin K, 215 
Heparin, 421 

m subacute bacterial endocarditis, 74 
Hepatic reactions to treatment for syphilis 
407 


70 
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Hernia, 824 
femoral hernia, 833 
inguinal hernia, 824 
treatment, 826 
injection treatment, 829 
intra-abdominal hernia, 836 
levator hernia, 836 
mediastinal hernia, 837 
vaginal hernia, 835 
ventral hernia, 835 
Herniated nucleus polposus, 971 
Herpes zoster ophthalmicus, 439 
Heublem method of continuous irradiation, 
1026 

Hexamethylene tetramine insulin, 527 
“Hibernation'' as a treatment of malig- 
nancy, 297, 857 

Hilus hare phenomenon in tuberculosis, 374 
Hip, 972 

arthroplasty, new method of, 972 
fixation of osteoarthntic hips by nailing, 
974 

Histamine phosphate in migraine, 275 
Hives, 97 

Hodgkin’s disease, 218 
Iloghen test fur pregnancy, 937 
Homatrcpine and benzedrine in combina- 
tion in ophthalmology, 438 
Horse serum neuritis, 283, 979 
treatment, 284 
adrenalin, 284 
blanket packs, 284 
dehydration, 284 
fever therapy, 284 
hot baths, 2(S4 
pilocarpine, 284 

lliihner test, eitect of alkaline \agnial 
doiiclK on, 884 

I hiineriis, supracond\ lar fracture, 974 
Hurler's s\ndrunie, 436 

II \ datidiform nu)Ie, 851 
in pregnancy, 933 
H \ flrocephahis, otitic, 487 

I I \ cIrox\ eth\ la])Ocupreine, 421 

H\mcn, impel foratc, with hematocolpos, 902 
H\pereniesis gravidarum, 937 
Hv'pcrgenitalism in children, 541 
n \ periflrosis, sympathetic denervation of 
arm and leg in treatment, 292, 1045 
Hyperkeratosis, subungual, 102 
Hypernephroma, metastatic, of choroid, 435 
Hyperpathic area of skull, 249 
Hypertension, essential, 230, 318, 332, 1044 
psychogenic factors in, 318, 332 
treatment, 234 
bismuth subnitrate, 235 
bromide, 235 


Hypertension, essential 
treatment {continued) 

celiac ganglionectomy, 234 
decapsulation of kidney, 234 
digitalis, 235 
iodine and iodide, 235 
nephro-cmentopexy, 234 
potassium thiocyanate, 235 
sodium luminal, 235 
sodium sulfocyanate, 236 
sub diaphragmatic sympathetic dener- 
vation, 234 

tincture crataegus, 235 
Hyperthyroidism 
and diabetes, 242 
in pregnancy, 925 
Hypertrophic arthritis, 19 
Hypogastric (presacral) resection for vesi- 
cal atony, spasm, and pain, 293 
Hypogenitalism in the male, treatment 
pregnant mares’ serum mormone, 137 
testosterone propionate, 136 
Hypoglycemia, surgical aspects of, associ- 
ated w ith damage to liver, 693 
Hypogonadism in adolescent male, treat- 
ment with testosterone propionate, 
135, 54> 

Hypomenorrhea, pregnant mares’ serum 
hormone m, 133 
Hypoiiarathyroidism, 543 
Hypothalamus, 127, 544 
Hypothyroidism in causation of abortion, 
911 

H\ p()\ itaminoMs and osteomyelitis, 987 

Ichthyosis of eyes, 439 
Icterus, congenital hemolytic, 210 
Idiocy, niongolian, 574 
Ileitis, regional, 170, 733 
treatment, 174 

antispasmodics and sedatives, 174 
bactenns, 174 
bismuth, 174 

bland, high caloric, high protein, high 
vitamin, lowr residue diet, 174 
liver and iron, 174 
one-stage resection, 174 
oxygen inhalations for distention, 175 
short-circuiting anastomosis, 174 
small blood transfusions, 174 
vaccines, 174 
Ileostomy, 737 
Ileus, acute, 720 
treatment, 730 

Immune adult serum in measles, 572 
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Impetigo contagiosa, 88 
treatment, 89 

ammoniated mercury paste, 89 
boracic-starch poultices, 89 
elastoplast, 89 
gentian violet, 89 
silver nitrate, 89 
Impetigo neonatorum, 92 
treatment, 92 

evacuation of bullae, 92 
gentian violet, 92 
isolation, 92 

potassium permanganate or bcric acid 
bath, 92 

silver nitrate, 92 
splinting of arms and legs, 92 
Inipotency, testosterone propionate m, 136 
Industrial neuroses, 327 
Infant feeding, 113, 567 
Infantile paralysis, massage and exercise 
m, 663 

Infarction, cardiac, from trauma or unusual 
effort, 43 

Infarction of bone m Caisson disease, 952 
Inguinal hernia, 824 
Injection treatment of hernia, 829 
Insomnia, treatment, 328 
Insulin, 239, 422, 526 
crystalline insulin, 240, 422 
hexaminc insulin, 527 
in shock therapy, 328 
technic, 340 

protamine zinc insulin, 239, 422 
Intermittent claudication due to arterio- 
sclerosis obliterans, treatment with 
depropanex, 85 

Intervertebral discs, protrusion of, 287 
Intestinal obstruction, 534 
Intestinal tulierculosis, 667, 1020 
Intestines, 720 
cecum, acute volvulus, 738 
colon 

diverticulitis and diverticulosis, 734 
ulcerative colitis, chionic intractable, 
736 

ileitis, regional, 733 
obstruction, 720 
treatment, 730 
tumors, 739 

Intra-abclominal hernia, 836 
Intranasal surgery, complications of, 515 
Intrathecal (subarachnoid) alcohol m vesi- 
cal atony, spasm, and pain, 293 
Intubation, small intestinal, 175 
contraindications, 180 
uses, 179 
Inulin, 550 


Iodides 

in asthma, 7 

m essential hypertension, 235 

Iodine 

m common cold, 501 
in essential hypertension, 235 
Iodized oil m treatment of asthma, 7 
Iontophoresis, 657 
description of apparatus, 80 
m chronic leg ulcers, 82, 657 
m thrombophlebitis of deep veins, 657 
Iontophoresis of epinephrine in treatment 
of asthma, 4 
IPK, 918 

Iritis, Boeck's, 443 
Iron deficiency anemia, 205, 519 
therapy, 520 

ferrous sulfate, 520 
iron and ammonium citrate, 520 
iron ascorbate, 521 
iron-cobalt therapy, 521 
iron-copper therapy, 521 
pills of ferrous carbonate, 520 
reduced iron, 520 
Iron, therapeutics, 423 

Irradiation in treatment of bronchial asthma, 
9 

Jaundice, 695 

Jaw, lower, fractures, 978 

Jejunal ulcer, postoperative, 790 

Joint fluids, aspiration of, 24 

Joints, xanthomatous tumors of, 1001 

Joint syphilis, 946 

Joint tuberculosis, 381 

Juvenile delinquency, 570 

Kahn reaction for syphilis, 389 
Karell diet, 119 

Keratinizing metaplasia of epithehal cells 
as s\ mptoni of vitamin A deficiency, 
181 

Keratitis, 437 

Kettering hypertherm in chorea, 256 
Kidney, 220, 1063 
adenobarcoma, 1063 
calculous disease, 1064 
effect of anesthetics on, 841 
hematuria, essential, 1064 
pyelonephritis, lObS 
respiration pyelography, 1066 
Kidney function tests, 227, 550 
Kienbock’s disease of the lunate, 976 
Knee, trigger, 962 
Knee, tuberculosis of, 1000 
Koagamin in hemorrhage, 873 
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Kocher-Murphy extrafascial abdominal fixa- 
tion operation for uterine prolapse, 
898 

Koilonychia, 100 
Krukenberg tumor, 880 

Labor, 913 
cesarian section, 914 
complications, 915 
hemorrhage, 915 
shock, 916 

mechanism of, and pelvic morphology, 
1015 

Lacrimal duct, syphilis of, 443 
Lacrimal gland, tumors of, 443 
Lacrimal sac, dacryocystitis, 443 
Lactation and vitamin C, 590 
Lactation during puerperium, inhibition of, 
by testosterone propionate, 145 
Lactation, stilbestrol and anhydro-oxypro- 
gesterone in, 888 
Lactogenic hormone, 545 
Lagrange operation for glaucoma, 443 
Laryngeal obstruction, acute, 859 
Laryngofissure, 458 
Laryngolog}', 451 

Lar\ ngo-tracheo-bronchitis, acute, treat- 
ment, 453, 8f)0 
aspiration of crusts, 453 
early tracheotomy, 453 
measures to overcome dehydration and 
shock, 453 

staphylococcic bacteriophage, 453 
steam tent, 453 
Lar\ n\, 451 
afiscess, 454 
beniL'ii tunu>rs, 454 
carcinoma, 45^), 1034 

lujinosis and dis(')idcrs of \oice and 

speech, 452 

in infanc\ and childhcmd 451 

lar\ iiui)"traclu o-hroncliitis, acute 453, 8o0 

para I \ sis 453 

pile uniopericai flium <md pncnmomedias- 
tinuni, 453 
sjiasni, 452 
tulnrculosis, 451 
Lateral sinus phlebitis, 487 
treatment, 489 

exposure of sinus with ligation of jugu- 
lar vein, 489 
specific serum, 489 
sulfanilamide, 489 
tonics, 489 
transfusions, 489 
Lead poisoning in children, 600 
Leg length, methods of equalizing, 977 


Leg ulcers, chronic, iontophoresis in, 82, 
657 

Lens, senile exfoliation of anterior capsule, 
444 

Lenses, contact, 436 
Lenticonus, posterior, 445 
Leukemia, 216 
treatment, 217 
iron, 217 
liver extract, 217 
transfusions, 217 
vitamins, 217 
x-rays, 217 

yellow bone marrow extract, 217 
Leukocytes, 199 
Leukocytic neoplasms, 218 
Leukonychia, 99 
Levator hernia, 836 

Levinson test for tuberculous meningitis, 
641 

Lextron (reticulogen) in anemia, 28 
Lichen planus, 95 
Liganienta flava, hypertrophy, 289 
Lipoid nephrosis, 224 
Lipoid pneumonia, 610 
Liver, effect of anesthetics on, 841 
Liver extract 
in leukemia, 217 
m migraine, 275 
m pernicious anemia, 204 
Liver extract deficiency anemias, 202 
Liver reactions to treatment for syphilis, 
407 

Li\er, surgical diseases, 689 
Lobar pneumonia, treatment, 365 
Lobectomy in bronchiectasis, 353 
Lobeline in shock, 677 

Lower extremities, ■i)ainful conditions, 287 
Luinliar ganglia, technic of injection, 425 
Lumbosacral neuritis, 287 
Lunate, Kienbock’s disease of, 976 
Lung, 355 

al)scess, 862 
atelectasis, 355 
carcinoma, 356 
einliolism, 358 
metastatic tumors, 1035 
pneumonia, 361 
pneumonoconiosis, 359 
tuberculosis, 367 
tumor, 3S6 

Lupus erythematosus, 96 
treatment, 96 
calcium, 96 
camphorated oil, 96 
hydrogen peroxide, 96 
ichthyol paste, 96 
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Lupus erythematosus 
treatment (continued) 

thyroid, 96 
tincture iodine, 96 
x-rays, 96 

Lupus of pharynx, 493 
Lymphadenitis, cervical, 369 
Lymphadenitis of mesentery, 815 
Lymphocyte, 200 

Lymphocytic (serous) meningitis, 272 
treatment, 273 

hypertonic infusions of dextrose, 273 
intradermal tuberculin desensitization, 
273 

repeated lumbar punctures, 273 
sulfanilamide, 273 
x-rays, 273 

Lymphogranuloma venerea and arthritis, 23 
treatment, 24 

antimony and potassium tartrate, 24 
sulfanilamide, 24 
Lysolecithin, 209 

Macrocytic anemia, 204 
Macrodactylia, 960 

Madelung’s and associated deformity of 
elbow, 963 

Male breast hypertrophy, hormone therapy, 
144 

Male climacteric, 141 
Male sex hormone, 423 
clinical use of, 136 
Malignancy in childhood, 852 
IMalignancy, refrigeration treatment, 297 
Malnutrition, basal metabolism m, 549 
Manchester operation for uterine prolapse, 
897 

Mandelic acid in genitourinary infections, 
10f)l 

IMandibulcir fractines, 978 
Nranic-depressu e psychosus, 347 
treatment, 349 
acetylcholine, 350 
ammonium chloride, 349 
azoman, 349 
benzedrine, 250 
coriamyrtin, 349 
ephednne, 350 

hematoporphyrm hydrochloride, 350 
hypoglycemic and convulsive therapy, 
349 

picrotoxm, 349 
sodium amytal, 350 
somnifen, 350 
Mapharsen, 423 

in congenital syphilis, 636 


Massage and exercise, 660 
in arthritis, 34, 660 

Mastitis, chronic, testosterone propionate 
in, 144 

Mastoidectomy in otitis media, 479 
Mastoiditis, acute, 482 

sulfanilamide therapy, 483 
Measles, 571 
treatment, 571 

convalescent serum, 572 
immune adult serum, 572 
placental extracts, 573 
proseptasme, 572 
sulfanilamide, 571 
sulfapyridine, 572 
Measles encephalitis, 262 
Measles, German, 558 
Mecholyl 

action on gall-bladder, 157 
in arrhythmias, 559 
in auricular flutter, 62 
in multiple sclerosis, 277 
in paroxysmal tachycardia, 63 
Mediastinal hernia, 837 
Mediastinum, 359 

Mediastinotomy, anterior longitudinal tech- 
nic, 360 
IMegacolon, 533 
treatment, 534 
benzedrine sulfate, 534 
lumbar ganglionectomy, 534 
presacral resection, 534 
prostigmin, 534 
sympathectomy, 534 
syntropan, 534 

Megaloblast, significance, 203 
IMelanoma of choroid, 435 
Melanomas, subungual, 855 
Meniere’s syndrome, 473 
nmgionias, 252 
treatment, 253 

bilateral exploration, 253 
preliminary decompression, 253 
resection of frontal lobe, 253 
Meningitis, 270 
hemorrhagic meningitis, 272 
ineningococcic meningitis, 270 
pneiinmcocLic meningitis, 271 
serous (lymphocytic) meningitis, 272 
streptococcic meningitis, 271 
Meningococcic meningitis, treatment, 270 
neoprontosil, 271 
sulfanilamide and serum, 270 
sulfapyridine, 271 
Menopause 

allergy in, treatment with estrogenic sub- 
stance, 12 
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Menopause (continued) 
arthralgia in, 22 

ovarian hyp of unction previous to, 874 
Menorrhagia, pregnant mares’ serum hor- 
mone in, 134 

Menstrual disorders, effect of pregnant 
mares’ serum injections, 133 
Menstruation, 875 

build, menstrual disorders, and obcsU, 
876 

irradiation cf pituitary and ovaries in 
functional menstrual disorders and 
sterility, 879 

pituitary gonadotrophic extn'cts, 878 
sex-endocnne products, 877 
virilism in women caused by androgenic 
therapy, 879 

Mental changes in chorea, 559 
Mental cleficienc 3 % 313, 574 
Mental development in congenital heart 
disease, 560 

Meralgia paresthetica, 289 
Mesentery, 814 
adenitis, suppurative, 815 
common me'-cntery, 814 
cysts, 814 
h mphadenitis, 815 
Metabolism, diseases t')!, 238 
Methyl salic\hite iioisoning m childrtn 901 
Metra^ol shock therapy for psychoses. 328, 
344, 424 

metrazol and insulin in combination, 
343 

\retrorrhagia, pregnant mares serum hor- 
mone in, 134 

Meulengracht treatment <^f hemoirli.ige 
from pe]jtic ulcer, 199 
Mexican hat cells, 211 
Migraine, treatment, 273, 104^ 
alcohol injections, 274 
cervicothorac c sympathetic ganghonec- 
tomy, 274 
emmenin, 274 
ergctamine tartrate, 274 
estradiol benzoate, 274 
estrogen therapy, 150 
histamine phosphate, 275 
liver extract, 275 
oxygen inhalat ons, 274 
progynon B, 274 

removal of stellate ganglion and liga- 
tion of middle meningeal artery, 274 
section of trigeminal nerve, 274 
th'amin chloride, 275 
vitamins, 275 

Milk, nutritional studies, 595 
Afineral requirements of bnfh, 11=5 


Moloney test, for diphtheria, 539 
Mongolian idiocy, 574 
treatment, 575 

anterior pituitary extract, 575 
thyroid extract, 575 
Mongolism, 313 

Monobromated camphor m colds, 501 
Monocytic leukemia, 216 
Mononeuritis, 287 

Mucous colitis, psychogenic factors m, 355 
Multiple sclerosis, 275 
Mumps, 575 

Mumps meningoencephalitis, 262 
Myasthenia gravis, 277 
treatment, 278 
atropine, 279 
calcium, 279 
ephednne, 279 
guanidine, 279 
potassium chloride, 279 
prostigmin, 278 
Myelography, 254 
Myclophisic anemia, 205 
Myochnsine (sodium aurothicmalate) in 
arthritis, 28 

Myoma, submucous, of uterus, 900 
Myopia, 445 

Myotonia congenita, treatment with 
eschatm, 125 

Myotonia, treatment with quinine, 279 

Nails, changes in. as an aid to dia.gnosib 
and jirognosis, 99 
Nasal alleig\, 502 
in children, 503 
Nasal blockade, 505 
Nasal headache, S()5 
Neck, diseases of, 458 
actinomycosis, 498 
(let]) infections, 458 
ligation ot carotid artery, 4()2 
Necrosis of bone, aseptic, 952 
Neonatal asphyxia, etiologic tactors in, 912 
Neo])rc)ntc)bil, 424 
Nc‘])hntis 

acute nephritis, 220 
treatment, 222 
alkali, 223 
bed rest, 222 
diet, 118 
digitalis, 223 
forcing of fluids, 222 
magnesium sulfate intranuiscnlarly, 
223 

normal saline intravenously for 
threatened uremia, 224 
oxygen, 223 
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Nephritis 
acute nephritis 
treatment (continued) 
phlebotomy, 223 

restriction of fluids m hypertension, 
223 

sedation, 223 
Volhard's treatment, 223 
chronic nephritis, 224 
treatment, 225 

basic ash regime, 226 
diet, 104, 120 

high carbohydrate, low fat diet with 
restricted Calories, 225 
low salt intake, 225 
sodium r-lactate in acidosis, 227 
hemorrhagic nephritis, 552 
treatment, 553 
bed rest, 553 
diet rich in vitamins, 553 
foci of infection removed, 553 
iron and ammonium citrate for 
anemia, 553 
sufficient fluids, 553 
Nephrobronchial fistula, 354 
treatment, 354 

drainage of perinephritic abscess, 354 
nephrectomy, 355 

Nephro-omentopexy for essential hyperten- 
sion, 234 

Nephroscleroses, 230 
Nephrosis, 228, 553 
diet in, 119 
Nephrosis, lipoid, 224 

Nerves, peripheral, inflammation of, short 
wave diathermy in, 659 
Neugebauer-LeFort occlusion operation for 

uterine prolapse, 898 
Neuralgia, see Neuritis and neuralgia, 280 
Neuralgia cranial po^ttherpetic, 1043 
Neurectomy, presacral, ft)r vesical atom, 
spasm, and pain, 293 
Veuntis and neuralgia, 280 

deUned paralysis trom a single muscular 
contraction, 287 
hicial neuralgia, 290 
(uiillaiU" Harre syndrome, 280 
horse serum neuritis, 283, 979 
median thenar neuritis, 285 
nerve injuries caused by intrav^c nous in- 
jections of dextrt'se, 284 
neuritis, causes, table, 186 
f)ainfnl conditions of lowci extienntus 

and back, 287 
lumbosacral neuritis, 287 
meralgia parc'sthetica, 289 


Nephritis and neuralgia 
painful conditions of lower extremities 
and back {continued) 

protrusion of intervertebral discs and 
hypertrophy of hgamenta flava, 287 
peripheral nerve lesions in pernicious 
anemia, 282 

pressure on brachial plexus causing simu- 
lation of coronary disease, 285 
relief of neuritic pains by artificial fever 
therapy, 290 

syphilitic polyneuritis, 283 
tick paralysis, 283 
Neuritis, bilateral optic, 446 
Neuritis, retrobulbar, 446 
Neurology, 248 

Neuroses, industrial or occupational, 327 
Newborn, 577 
causes of death, 577 
erythroblastosis, 577 
infections, 580 

placental transmission of minerals, vuta- 
mms, and drugs, 581 
prematurity, 584 
respiratory diseases, 586 
skin lesions, 587 
tetany, 588 
weight loss, 589 
Nicotimc acid, 183 

Night blindness as symptom of vitamin A 
deficiency, 181 
Nirvanol m chorea, 256 
Nitrogen therapy of schi/oiihrcnia, 345 
Normocyte, 209 

Novarsurol, use as a diuretic, 228 
Novocain, 425 

Nutrition and nutritional diseases, 589 
dental canes, 596 
eppilnseal rating, 594 
milk, 595 
vitamin-,, 589 

Obesity, 238 
diet for, 115 

Obsessivv-ruininati V e tension states, psycho- 
therapy, 326 

Obstetrical fractines of femni , 9f)7 
Obstetrics, 909 
radioloc^y in, 1007 

(X'clnsuc artc'iial disease ot legs, treatment 
with Sanders bed, 83 
Occu])ational nenrosts, ,i27 
Obgonn m i rln-a, estrogen therapy, 134, 150 
Omentum, 816 
c\si, 817 

cpiploitis, acute ])rimaiv', 817 
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Omentum (continued) 
fibromyoma, 818 

internal strangulation through greater 
omentum, 816 
Onychogryposis, 102 
Onychorrhexis, 101 
Opacities of cornea, 436 
Open window cold, 498 

Operating rooms, pathogenic bacteria in 
air of, 676 

Operative field, preparation of, 67S 
Operative technics 

antra-alveolar hstulae, 513 
appendectomy, 806 
cataract, 445 
cholecystectomy, 712 
colectomy, subtotal, 738 
dacryocystorhinectomy, 444 
femoral hernia, 834 
Finsterer resection of stomach, 775 
Hofmeister procedure for subtotal gas- 
trectomy, 771 
ileostomy, 737 
inguinal hernia, 826 

intraspinal (subarachnoid) injection of 
alcohol, 1054 

Lagrange operation for glaucoma, 443 
ligation of carotid artery, 466 
niediastinotomy, anterior longitudinal, 360 
oxycephaly, 447 
pansinnsitis, 512 

pedunculated muscle flap closure of drain- 
ing bronchus, 379 
perforated gastric ulcer, 787 
pes planus, 994 
pneumonectomy, graded, 356 
proctosigmoidectomy with jierintal anus, 
one-stage abdominojienneal, 752 
l'>rostcitic h\pertroph\, 1072 
resecticHi ot colon for nialignancv, 747 
restoring liinun of lar\ n\ in bdatcral 
\ocal cord paralysis, 453 
sinus operations, 511 

Torek operation for undescended testicle, 
1009 

trail sduodenal ligation of lileeding \cssel 
in nieer on posterior gastric wall, 
784 

transter of abdominal colostomy to pe- 
rineum, 753 

transplantation of ureters, 1078 
vaginal h\ sterectomy, 897 
Watkins interposition operation, 897 
Ophthalmia, gonorrheal, 445 
Ophthalmia, sympathetic, 448 
Ophthalmological manifestations of dia- 
betes, 241 


Ophthalmology, 434 
drug reactions in, 437 
Optic chiasm, traumatic arachnoiditis, 445 
Optic nerve, 446 
atrophy, 446 
glioma, 446 
neuritis, 446 
papilledema, 446 
retrobulbar neuritis, 446 
Optic tract, trauma, 447 
Orthopedics, 944 

Orthotolidine test for determination of ery- 
throcytes in urinary sediment, 55 1 
Osteoarthritis, 19 
Osteodystrophia fibrosa, 543 
Osteoma of sinuses, 512 
Osteomyelitis, 979 

acute hematogenous, of long bones, 979 
coccidioidal, 980 
hematogenous pelvic, 983 
hypovitaminosis and, 987 
Otitic hydrocephalus, 487 
Otitis media, 477, 606 
treatment, 478 
mastoidectomy, 479 
metaphen, 479 
orthocresol, 479 
radiation therapy, 479 
silver picrate, 4/9 
sulfanilamide, 480 
Otogenic encephalitis, 263 
Ovarian h\ pofunction pi e\ ions to meno- 
pause, 874 

Ovarian insuHicieiuv, stilbestrol in, 889 
Ovary, 880 

carcinoma metastasis m ovary (Kruken- 
berg tumor), 880 

eViihiation ot ovarian stenli/ation for 
breast valuer, 881 

surgical treatment of bilateuil judycystic 
ovaries for aiiUMiorrliea and steril- 
ity, 882 

Oxalic acid in toiitiol of lu niori Iiagta 873 
Ox>cep]ialy, surgical treatment, 447 
Oxygen, therapeutics, 426 
Oxygen therapy foi pneumonia, ()12 

Pancreas, 759 
carcinoma, 764 
fistula, 762 
glandular cysts, 763 
pancreatitis, acute, 759 
treatment, 760 
adrenalin, 761 
blood transfusions, 760 
caffeine, 761 
camphor, 761 
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Pancreas 
pancreatitis, acute 
treatment {continued) 

cardiac tonics, 761 

drainage of lesser peritoneal cavity, 
760 

epitonine, 761 

hypertonic saline or glucose, 761 
Pancreatic extract, deproteinated (depro- 
panex), in treatment of intermit- 
tent claudication due to arterio- 
sclerosis obliterans, 85 
Papaverine hydrochloride, 426 
in peripheral vascular disease, 86 
Paraldehyde analgesia in obstetrics, 912 
Paraldehyde as an anesthetic agent in oph- 
thalmology, 438 

Paralysis agitans, treatment, 291 
Bulgarian treatment, 291 
pituitrin, 291 
prostigmin, 291 

Paralysis, delayed, from a single muscular 
contraction, 287, 979 

Paralysis due to bite of American dog tick, 
283 

Paralysis, family periodic, 279 
Paralysis, postdiphthentic, 535 
treatment, 536 
adequate rest, 536 
antitoxin, 536 
Drinker respirator, 536 
gavage, 536 
glucose, 536 
sedatives, 536 

Pcirapharyngcal aliscess, 492 
l-^arasitic diseases of childhood, 597 
T’arath yr(^](ls, 126, 543 
Paroii\chia, streptococc <il, treatment, 90 
boracic soaks, 90 
carbol fuchsm, 90 
carbolic acid, 90 
streptococcal vaccine, 90 
vitam.n D, 90 
x-rays, 90 

Ibirotitis, epidemic, 57S 

Parovarian evsts complicating pregnanci, 
926 

Paroxysmal liundle l)raiich lilock, 39 
Paroxysmal tachycardia, 62, 292, 1046 
Pathogenic bacteria m air of operating 
rooms, 676 

Pathology, clinical, 297 
Pauwels’ reclination, 967 
Pediatrics, 519 
Pelves, classification, 1010 


Pelvic infections, short wave diathermy in. 
659 

Pelvic measurements, 935 
Pelvis, fractures, 988 
treatment, 991 
Pemphigus neonatorum, 92 
Pentose nucleotides, 427 
in agranulocytosis, 201 
Pentothal sodium, 427 
Peptic ulcer, 1S9, 769 
treatment, 166 

belladonna or atropine, 168 
bismuth, 168 
calcium carbonate, 167 
colloidal aluminum hydroxide, 168 
crystalline ascorbic acid, 166 
diet, 109, 111, 166 
gastroenterostomy, 769 
hormones, 169 
magnesium oxide, 167 
magnesium trisilicate, 167 
mucin, 167 
Sippy powders, 167 
sedium bicarbonate, 167 
sodium and potassium citrates and ace- 
tates, 167 

subtotal gastrectomy, 769 
trasentin, 168 

tnbasic magnesium and calcium phos- 
phate, 167 

vegetable mucilage, 168 
treatment of hemorrhage, 169 

absolute rest and morphinization, 169 
frequent feedings containing gelatin, 
169 

IkTcutaneous alisorption of male hormone, 
138 

Periesophageal abscesses, 359, 865 
treatment, 360 

anterior longitudmal mediastinotomy, 

360 

immediated external incision and drain- 
age, 360 

Perinephric abscess, 555 

Peripheral ner\es, infianiniation of, short 
wave diathermy m, 659 
IkTipheral vascular disease, 78 
IV^ritoneoscopy, 822 
Peritoneum, 818 

hemopentoneum, s])()ntaneous in men, 823 
peritoneoscopy, 822 
peritonitis, 818 

circulatory problems in, 818 
encapsulating peritonitis, 820 
puerperal peritonitis, 819 
retroperitoneal tumors, primary, 823 
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Permeability and absorptivity of skin, 98 
Pernicious anemia, 202 

peripheral nerve lesions, 282 
treatment, 204 
liver extract, 204 
pylorin, 204 
ventriculin, 204 
Perspiration cold, 499 
Pertussis, 646 

Pes planus, operative treatment, 994 
Pessaries for uterine prolapse, 898 
Pharyngeal abscess, lateral, 459 
Pharynx, diseases of, 490 
chronic inflammations, 493 
closure of nasopharynx, 494 
lupus, 493 
rhinoscleroma, 494 
inflammation of tongue, 494 
parapharyngeal abscess, 492 
tonsils, 490 
tumors, 495 
Phenobarbital 
in chorea, 256 
in epilepsy, 269 

Phenylpyruvic oligophrenia, 315 
Phleliitis of lateral sinus, 487 
Phlegmon, deep chronic, of abdominal wall, 
679 

Phlegmon of stomach, 767 
Phosphorus poisoning in children, 601 
Phrenicectcmy in bronchiectasis, 353 
Phthiocol, 191 
Plnsical thcrap} , 657 
Picrotoxin 

in manic-(lepre^M\ e psychosis, 349 
in ])t)i^c)ning with barbiturates, 848 
Ibiiuonns, 597 

Pitressin ni diabetes inspidiis, 546 
Fituitar\, 127, 544 
Pituitnn in parahsis agitaiis, 291 
Placenta, 918 
placenta pre\ia, 920 
Placental blood tor trail'll u^ion, 918 
Placental extract in measles, 573 
Plaecntal transmission of minerals, \it<iinins, 
and drugs. 581 
Plant’s .ingina (ulcer), 1050 
Plant- \bnccnt mfectum, 1050 
Plaques of sclera, 448 
Platelets, 202 

Platyi)enc>Kl pe of pelvis, 1013 
Plaut~\bncent’s infection at base of tongue, 

494 

Pleural poudrage in bronchiectasis, 354 
Pleuris\% serofthnnoiis, pulmonary tuber- 
culosis following, 381 


Pleuntis, diphtheritic, 535 
Pneumococcic meningitis, treatment with 
sulfapyridlne, 271 
Pneumonectomy 

in bronchiectasis, 353 
in tumor of lungs, 356 
Pneumonectomy, graded, technic, 356 
Pneumonia, 361, 607 

diagnostic significance of eosinophils, 199 
giant cell pneumonia, 609 
lipoid pneumonia, 610 
lobar pneumonia, 365 
pneumococcic pneumonia, 361 
complicating pregnancy, 928 
complicating tuberculosis, 365 
postoperative and primary pneumonias 
365 

staphylococcic pneumonia, 608 
treatment, 612 

oxygen therapy, 612 
roentgen therapy, 1029 
serum therapy, 615 
sulfapyndme, 615 

Pneumonia, unresolved, bronchoscopy 
859 

Pneumonography in pulmonar 3 ^ abscess, 862 
Pneumonolysis, closed, in giant tuberculous 
cavities, 378 
Pneumoperitoneum, 384 
Pneumothorax, 386 

in giant tuberculous cavities, 378 
in tuliercnlous serofibrinous pknuis^, 381 
spontaneous, in a newl.v born infant, 587 
Poikoloc^^te, 209 
Poisoning in children, 590 
atropine, 599 
chenopodium, 600 
lea<l, 600 

nu*tli>l salKvbite, 601 
pbos])liorns, ()01 
stramonium, 599 
{6)lioniyelitis, 602 
treatment, ()05 

artific.al respiration, f)05 
Drinker resp.ratcr, 606 
massage and exercise, 663 
sulfapyridlne, 605 

Pt)]len asthma, liyposeiisiti/ation, 13 
Pol\ C 3 theima, 211 
treatment, 212 

diet low in iron, 212 
venesections, 212 
x-rays, 212 

Pol^meuritis, syphilitic, 283 
Pol^nienritis, treatment with thiamin, 185 
Pontine gliomas, 253 
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'Toor risk’' patient and selection of anes- 
thetic, 840 
Port-wine stain, 587 
Postfestival cold, 499 

Posttraumatic syndrome m head injuries, 
259 

Postural drainage m bronchiectasis, 352 
Potassium chloride, 427 

m family periodic paralysis, 280 
111 myasthenia gravis, 279 
Potassium iodide in syphilis, 401 
Potassium salts in allergy, 10 
Potassium tellurite test for diphtheria exu- 
date, 536 

Potassium thiocyanate in essential hyper- 
tension, 235 

Poudrage, pleural, in bronchiectasis, 354 
Precordial leads, 38 
Pregnancy, 921 
blood in, 921 
breast cancer and, 922 
complications, 923 

excessive development of fetus, 923 
gonorrhea, 924 
hyperth>roidism, 925 
o\ariectomy during, 926 
parovarian cysts, 926 
pnenmococcic pneumonias, 928 
pyelitis, 929 
syphilis, 930 

dangers of arsenical therap\ in syphilitic 
pregnant women, 406 
dietary re(iuireinents, 116, 931 
hydatid mole and chorioneiiithelioma, 933 
influence of iron and diet on blood, 207 
nuiltiple pregnancy, 934 
pelvic measurements, 935 
tests ior, 937 
toxemia, 937 
tuberculosis m, 3f)7 
Premarital exammatious, 941 
Prem.itnntA . 584 
Prephysm 

in nieiistiiKiI distin b.inces, 878 
Presacral neurectomy for \csical atony, 
si)asni, and ])aiu, 293 
Pieserved bh^od, i)resent status of, ¥)1 
i ’roerytbrol)lasts, 203 
Progesterone 

111 Addison’s disease, 124 
liroductiou of utcuunc heinorilume b\ . 892 
Progestin iii dysmenorrhea, 877 
Progynon, 148 
111 migraine, 274 
Prolapse t)f uterus, 896 
Propadrin in treatment ol asthma, 5 
Proseptasine in measles 572 


Prostate, 1070 

control of hemorrhage in prostatic sur- 
gery, 1071 

hypertrophy, treatment, 1072 
sarcoma, 556 

Prostatic hypertrophy, benign, testosterone 
propionate in, 136, 143 
Prostigmin, 428 

before and after bladder operations, 1057 
in myasthenia gravis, 278 
in paralysis agitans, 291 
Protamine zinc insulin, 239 
Protein diet, high, 104 
Pruritus, diet, 109 
Pruritus of anus and vulva, 906 
estrogen therapy, 149 
Pseudotunioral encephalitis, 264 
Psoriasis of hands and feet, 95 
Psychiatry, 313 
Psychoanalysis, 318 
Psychoneuroses, treatment, 326 
Psychoses, involutional, estrogen therapy, 
150 

Psychosomatic relationships. en\ ironmental 
factors in, 338 
Ptosis of eyelid, 441 

Pulierty, induction of, with testosterone 
propionate, 543 

P U E. in cryptorchidism, 130 
Puerperal infections clue ti CJo^hidinin 
KvlcJiih 942 
tieatment, 942 

specific antiserum, 942 
sulfanilamide, 942 

Puerperal infection, se\ere, treatment with 
sulfanilamide, 943 
Puerperal peritonitis, 819 
I^iierpenum, 941 
afterpains, 941 

piKMi)eral intectioiis due to L {(‘slndiinn 
zci'ItJvi, 942 

puerperal infections, -severe, 943 
Pulmonary abscess, pneuinonograplu in, 
862 

PnImonar\ in dilation, x-ray \ isnali/ation 

1002 

Ihilmonaiw congestion, 53 
Pulmonary' cdtina, acute, 57 

treatment with helium and oxygen, 58 
Ionise pressure, determination of 77 
Pnisus alternans, 55 
Ihir])iira, diet, 109 
Purpura, thrombocytopenic 216 
Piis, -field examination of, foi S/^/o) 

Jiactd pdlltd'i, 393 

Pyelitis, complicating pregnancy, 929 
P\ehtis, difltrential diagnosis, 890 
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Pyelography, respiration, 1066 
Pyelonephritis, 555, 1065 
Pylorin in pernicious anemia, 204 
Pyogenic infections of skin, 88 
Pyramidon 
in chorea, 256 
in rheumatic fever, 565 
Pyrazine carboxylic acid as substitute for 
nicotinic acid, 188 
Pyruvic acid tolerance test, 184 
Pyuria, acute, due to dysentery bacilli, 555 

Quinidine, 428 
in auricular fibrillation, 60 
in coronary artery disease, 50 
in extrasystoles, 62 
in rheumatic fever, 566 
Quinine, 428 
in colds, 501 
in m 3 ^otonia, 279 

Radial head and neck, 996 
Radiation and cancer, 855 
Radiolog>, 1002 
ascanasis, 1021 
colon, 1017 

gall-bladder and biliar\ tract, 1006 
obstetrics, 1007 

roentgen therapy in rhim)log\, 510 
therap\, 1021 

urograph\ , allergic reactions to contra^^t 
injections for, 1017 
vahnlar diseast, acquired, 1005 
\ isualization of chambers of heart, the 
pulmonarx circidation and great 
\<.ss(.ls, lOUi 

Ragweed pcllen therapy, oral, in hay fe\Lr, 
14 

Refngeiation treatment of mahgnanc>, 297 

S57 

Regional ikiti-^, 1/0 
Renal diseases, diet, 117 
Renal function t<.sts, 227, 55(1 
Respiration, effect ot hai hitnrates on, 84^ 

Rc s])irat(Tr 3 diseases in new hoi n, 58() 
l\t s])irator\ tract, diseases of, 352, 606 
short wave diathermy in, f>59 
Reticulcgen (lextron) in aiKinia, 28 
Reticulum cell sarcc'>ma. t)rimar\. ot boiu, 
951 

Retina, 447 
angiotiathy, 447 
caliber of arterioles, 447 
detachment, 447 
retinitis, central, 448 
retinitis, pigmentosa, 448 
Retroperitoneal tumors, primary, 823 


Retropharyngeal abscess, 459 
Rheumatic fever, 561 
anemia of, 523 
treatment, 565 
bed rest, 565 
digitalis, 566 
pyramidon, 565 
quinidine, 566 

removal of tonsils and adenoids, 565 
salicylates, 565 
sulfanilamide, 566 
Rheumatism and allergy, 24 
Rheumatoid conditions, 16 
Rhinitis, atrophic, 503 

estrogen therapy, 150, 504 
Rhinitis, vasomotor, 499 
Rhinology, 498 
Rhinoscleroma, 494 
Rhus tox antigen, 429 
Ribofiavm, 183, 187 
Rib regeneration, 366 
Ringworm, 93 
treatment, 94 

Castellani’s basic fuchsin paint, 94 
formalin disinfect.on of socks, stock- 
ings, and shoes, 94 

silver nitrate in sweet spirits of niter, 94 
Whitfield’s ointment, 94 
Ronrke-Ernstenc test for sedimentation rate, 
197 

Rubella, 558 
Rubeola, 571 
Rugglcs’ mixture, 9f) 

Salicylates 
in colds, 501 
m rheumatic fewer, 565 
Saliva, mfcctivitv of, in earlv syphilis, 92 
Saharsan, simplified technic fcjr administer- 
ing, 402 

Salyrgan, use as a diuretic, 228 
Sanders vasodilator (Sanders bed) in treat- 
ment of occlusive arterial disease of 
legs, 83 

Sanocrysine causing gilding of cornea, 436 
Sarcoma 

of appendix, 803 
of hone, 851, 951 
of prostate, 556 
Scarlatina, 622 
Scarlet fever, 622 
treatment, 627 
antitoxin, 627 
convalescent serum, 627 
prontosil, 627 
sulfanilamide, 627 
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Schizophrenia, 339 
treatment, 340 
azoman (triazol), 345 
convulsive therapy by electrical shock, 
345 

insulin and metrazol shock treatment, 
343 

insulin shock treatment, 340 
metrazol shock treatment, 344 
nitrogen therapy, 345 
total push method, 346 
Sciatic pain, 978 
Sclera, plaques, 448 
Scleroderma, surgical treatment, 1046 
Sclerosis, multiple, 275 
treatment, 276 
belladonna or atropine, 277 
ephedrine, 277 
mecholyl, 277 
Scrofula, 369 
Seborrheic dermatitis, 88 
Secretogogue meal of Wilhelmj, 163 
Sedimentation rate of red blood cells, 197 
m nutritional anemia, 519 
Semilunar bone of wrist, operation for dis- 
location, 997 

Senile vaginitis, estrogen therapy, 149 
Serous (lymphocytic) meningitis, 272 
Serum therapy of pneumonia, 615 
Sex glands and hormones, 129 
Sex offenses, relation to feeblemindedness, 
317 

Sexual decline, testosterone propionate in, 
136 

Shock, postoperative, 676 
treatment, 677 
blood transfusions, 677 
carbon dioxide m oxygen, 677 
continuous drip infusion of glucose in 
saline, 677 
lobelme, 677 
sympatol, 677 

synephnn hydrochloride, ()77 
Shock therapy for i)sycboses, 328 
Shoulder joint, recurrent dislocations, 997 
Sickle cell anemia, 211 
Sihcosis, 3S9 
Silver cells, 276 
Sinus disease, 505, 607 
treatment, 507 

daily shrinkage with cocaine, 507 
fracture of middle turbinate in ethmoid 
infections, 507 
infra-red heat, 507 
irrigation of nasal cavity, 507 
liquid diet, 407 
moisture, 507 


Sinus disease 
treatment (continued) 
morphine for pain, 507 
postural postnasal irrigation, 508 
rest, 507 
suction, 507 

Sinus disease and eye disorders, 513 

Sinuses, osteoma of, 512 

Sinus irrigation, 508 

Sinus surgery, 511 

Skin diphtheria, 535 

Skin diseases, 88 

emotional factors m, 330 
m newly born infants, 587 
Skin disinfection, 674 
Skin, permeability and absorptuitv of, 98 
Slow epinephrine, 1 
Small intestinal intubation, 175 
Smallpox, 629 

treatment with sulfanilamide, 629 
Smooth muscle, effect of barbiturates on, 
846 

Sobisminol in syphilis, 403 
Sodium amytal m manic-depressive psy- 
chosis, 350 

Sodium aurothiomalate (myochrisine) in 
arthritis, 28 

Sodium cacodylate in subacute bacterial 
endocarditis, 74 

Sodium diphanyl hydantomate, 419 
Sodium luminal in essential hypertension, 
235 

Sodium morrhuate injections in cavernous 
hemangiomas, 854 

Sodium sulfocyanate in essential hyperten- 
sion, 236 

Soft curd milk in infant feeding, 568 
Somnifen in manic-depressive psychosis, 
350 

Speech, disorders of, 452 

Sperm examination, 885 

Spinal cord, effect of barlnturates on, 846 

Spleen, 813 

cystic disease, 813 
Splenectoni 3 ^ in blood disorders, 813 
Spermatogenesis, efiect of testosterone pro- 
pionate on, 140 
Spherocytosis, 209 

Spinal cord, injury during reduction of frac- 
tures of \ertebrae, 998 
Spinal cord tumors, 254 
treatment by laminectomy, 255 
Spirochetosis, acute oral, 1050 
Spleen-liver syndrome, 212 
Splenomegaly, congestive, 212 
Spoon-nail, 100 

Sprains, short wave diathermy in, 658 
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Sprue syndrome, 205 
Staphylococcal mfections of skin, 90 
treatment, 91 
ammoniated mercury, 91 
boracic-starch poultices, 91 
brewer’s yeast, 91 
crude coal tar, 91 
elastcplast, 91 
gentian violet, 91 
ichthyol paste, 91 
innoton ointment, 91 
manganese, 92 
olive oil, 91 
silver nitrate, 91 
vaccines, 91 
x-rays, 91 

Staphylococcic antiserum, type A, 429 
Staphylococcic pneumonia, 608 
Starch and sugar colds, 499 
Status thymicolymphaticus, 546 
Steatorrhea, idiopathic, 205 
Sterility, 883 

Huhner test, effect of alkaline douche on, 
884 

sperm examination, 885 
treatment, 886 

air insufflation, 887 
dihydroxyestrin benzoate, 887 
iodized poppyseed oil, 887 
irradiation of pituitary and ovaries, 879 
pregnant mares’ serum hormone, 134 
Stilbestrol, 147, 887 

diethylstilbestrol, effects ot therapeutic 
Use of, 889 

111 niLiistniation and lactation, 888 
m ovarian in>iUtlcienc>, 889 
Stippling of red blood cells, 197 
Stomach, 767 

benign tumors of stonuacli and duodemnn, 

795 

carcinoma, 796 
perforation, 799 
peptic ulctr, 769 
gastrojejunocolic fistula, 791 
hemorrhage, 777 
juxtacardiac ulcers, 777 
perforation, 786 

postoiierativ e jejunal ulcer, 790 
results of surgical treatment, 791 
piilegmon, 767 

Stomatitis, acute infectious, treatment, 528 
acetyl salicylic acid, 528 
adequate fluid intake, 528 
bed rest, 528 

dilute hydrogen peroxide, 528 
sedatives, 528 
sodium perborate, 528 


Stomatitis, acute infectious, 
treatment (^continued) 

soft or liquid diet, 528 
tannic acid jelly, 528 

Stomatitis, ulcerative (ulceromembranous), 
1050 

Storage of blood, methods of, 301 
Stovarsol, 409 
in giardiasis, 5^8 

Stramonium poisoning m children, 599 
Strophanthin, 430 

in cardiac failure, 678 
Sturmdorf operation for chronic cervicitis, 
867 

St Vitus dance (chorea), 255 
Subarachnoid (intrathecal) alcohol in vesi- 
cal atony, spasm, and pain, 293 
Sub diaphragmatic sympathetic denervation 
for essential hypertension, 234 
Subdural injection of alcohol for relief of 
pain, 839 

Subphremc abscess, 622 
Subungual hyperkeratosis, 102 
Subungual melanomas, 855 
Sucrose intravenously in treatment of 
asthma, 7 

Sugar and starch colds, 499 
Sulfanilamide, 430 

m arthritis of lymplKjgranuloma venerea, 
24 

in lirain abscess, 486 
m corneal ulcers, 437 
in genitourinary infections, 1061 
111 gonorrhea, 1062 
m goimrrheal ophthalmia, 580 
m gonorrheal vaginitis, 556 
m lateral sinus phlebitis, 489 
m mastoiditis, acute, 483 
m measles, 571 

m meningococcic meningitis, 270 
m ophthalmology, 437 
in otitis media, 480 

in pseudomembranous conjunctivitis, 435 
in pueriieral infections due to Cl zvelchn, 
942 

111 rheumatic fever, 566 
ill scarlet fever, 627 
in serous meningitis, 273 
111 severe puerperal infection, 943 
111 smallpox, 629 
in trachoma, 448 
in whooping cough, 648 
transmission in breast milk, 569, 583 
Sulfanilamide cyanosis, 198 
Sulfapyridine, 431 
in measles, 572 

in pneumococcic meningitis, 271 
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Sulfapyndine {continued) 

in pneuniococcic pneumonia, 361, 615 
in pneumonia of children, 364 
in poliomyelitis, 605 
in subacute bacterial endocarditis, 75 
toxic effects, 363 
Sulfur therapy of arthritis, 28 
Supracondylar fracture of humerus, 974 
Surgery, 674 
in diabetes, 245 

Swimming and otitis media, 477 
Sycosis, 90 

Sympathetic nervous system, surgery of, 
292, 1041 

Sympatol in shock, 677 
Syndromes 

abdominothoracic syndrome, 680 
Bantds syndrome, 212 
carotid sinus syndrome, 1043 
dissociation syndrome of Barnes, 263 
Guillain-Barre syndrome, 280 
Hurler’s syndrome, 436 
Meniere’s syndrome, 473 
posttraumatic syndrome in head injuries, 
250 

spleen-liver syndrome, 212 
sprue syndrome, 205 
Synephrin hydrochloride in shock, 677 
Synovitis, 998 
Syphilis, 389 

checking report of positive serologic re- 
action, 391 

complicating pregnancy, 930 
control of syphilis, 393 
teaching of syphilis, 395 
dark-fiekl examination of pus, 393 
in children, 630 

infectivity of saliva m early syphilis, 92 
Kahn reaction, 389 
of bones and joints, 946 
of eyes, 439 
of lacrimal duct, 443 
of tonsils, 490 
prognosis, 398 
criteria of cure, 399 

serologic reactions in blood transfusions, 
390 

treatment, 399 
fever therapy, 660 
Syphilitic polyneuritis, 283 
Systolic murmurs m children, 567 

Tabetic crises, 1047 

Tachycardia, paroxysmal, treatment, 62, 1046 
digitalis, 63 

ice bag over precordium, 63 


Tachycardia, paroxysmal 
treatment {continued) 
mecholyl, 63 

pressure on carotid sinus, 63 
quinidine, 63 
surgical procedures, 292 
syrup of ipecac, 63 
Target cells, 211 
Teeth, 1050 

bacteriologic study of carious cavities, 
1052 

dental pain of antral origin, 1052 
Vincent’s infection, 1050 
Teleradlum therapy of cancer compared with 
supervoltage roentgen therapy, 1024 
Temporal bone and head injuries, 474 
Tenosynovitis, short wave diathermy m, 658 
Testes, 1066 

epididymo-orchitis, traumatic, 1066 
testosterone propionate, 1067 
undescended testicle, 129, 541, 1067 
Testicular deficiency, treatment, 139 
testosterone propionate, 139 
Testosterone propionate, 423, 1067 
effect on spermatogenesis, 140 
for induction of puberty, 543 
in afterpains, 941 
in dysmenorrhea, 871 
in functional uterine bleeding, 146, 893 
in gynecomastia, 136 
in hypogenitalism, 136 
in hypogonadism, 135, 542 
m impoteiicy, 136 
in male breast hypertrophy, 144 
in male climacteric, 142 
in mastitis, chronic, 144 
in prostatic hypertrophy, benign, 136, 143 
in sexual decline, 136 
m testicular deficiency, 139 
in the menopause, 875 
in unclescended testicle, 1067 
metabolism of, 146 
percutaneous absorjition of, 138 
to inhibit lactation during puerperium, 145 
Tests 

blood-grouping, 197 

decholm method for determining circula- 
tion time, 56 

Dick test for scarlet fever, 624 
Exton-Rose procedure for glucose toler- 
ance test, 310 
Gordon test, 218 
Hogben test for pregnancy, 937 
Huhner test of sterility, 884 
Kahn reaction for syphilis, 389 
kidney function tests, 227 
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Tests {continued) 

Levinson test for tuberculous meningitis, 
641 

Moloney test for diphtheria, 539 
orthotohdine test for determination of 
erythrocytes in urinary sediment, 
551 

potassium tellurite test for diphtheria 
exudate, 536 

pyruvic acid tolerance test, 184 
Rourke-Ernstene test for sedimentation 
rate, 197 

sedimentation rate of red blood cells, 197 
tuberculin patch test, 375, 641 
vestibular tests, 472 

Westergren test for sedimentation rate, 
197 

Tetanus toxoid, alum precipitated refined, 
432 

Tetany, 127, 543 
of newborn, 588 
treatment, 127 
calcium, 127 
dihydrotachysterol, 127 
Tetraiodophenolphthalein double-dose meth- 
od of cholecystography, 158 
Thenar neuritis, median, 285 
Theobromine in coronary artery disease, 47 
Theominal in essential hypertension, 235 
Theophylline in coronary artery disease, 47 
Thiamin, 183 
in migraine, 275 
Thoracic surgery, 366 

Thoracolysis in pulmonary tulierculosis, 385 
Thoracoplasty 

end results of, 386 
in bronchiectasis, 353 
in giant tiilierculous ca\ities, 378 
Thromboangiitis, adrenalectomy foi, 1047 
Thrombocytopenia, 205 
Thromf)oc> topenic inirpura, 21() 
riiromhoidilelutis (-if deep veins 
iontophoresis in, 657 
sympathetic nerve block, 1048 
rhr< )mbt)phlebitis of leg, treatment with 
acety 1-b eta-methylcholme chloride 
iontophoresis, 82 

Thromboplastin, preparation, 215 
Thrush, 529 

Thumb, operation to restore opposing func- 
tion, 999 
Thymus, 546 
Thyroid extract, 432 
in cretinism, 548 
in epilepsy, 268 
in mongolism, 575 


Thyroid gland, 546 
Tibia, pseudofracture, 999 
Tick paralysis, 283 
Tongue, carcinoma of, 1032 
Tongue, inflammation of, 494 
Tonsils, 490 

Torek operation for undescended testicle, 
1069 

Torular encephalitis, 264 
‘^Total push” method of treating schizo- 
phrenia, 346 

Toxemia of pregnancy, 937 
Tracheal collapse, 452 
Trachelorrhaphy for chronic cervicitis, 867 
Tracheobronchial (endobronchial) tubercu- 
losis, treatment, 380 
artificial pneumothorax, 380 
cocaine, 380 
electrocautery, 380 
epinephrine, 380 
silver nitrate, 380 
tracheotomy, 380 
x-rays, 380 

Tracheobronchitis, tuberculous, 372 
Trachoma, 448 

Transfusion, placental blood for, 918 
Transfusion reactions, 307 
Trasentin 

in peptic ulcer, 168 
in spastic colon, 329 
Trauma in dialietes, 243 
Traumatic neuroses, 327 
Trench mouth, 1050 
Triazol (azoman) in schizophrenia, 345 
Trichiasis of eyelid, 441 
Trichina of tonsils, 490 
Trigger knee, 962 

Trochanteric fractures of temur, internal 
fixation of, 9(A 

Tulierde bacilli, technic for obtaining gastric 
specimens for evaminatum for, 376 
Tuberculin in f icial neuralgia, 442 
Tuberculin patch test, 375, 641 
Tuberculosis, 367 
and diabetes, 247 
and pregnane y, 367 
bronchoscope^ in, 863 
diagnosis, 374 
diet in, 108 

extrapulmonar) tuberculous complica- 
tions, 368 
in children, 639 
of cervix uteri, 870 
of eyes, 440 
of intestines, 667, 1020 
of knee, 1000 
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Tuberculosis {continued) 
of larynx, 4S1 
of tonsils, 490 
treatment, 382 
lobectomy, 388 
oleothorax, 383 
pneumonectomy, 388 
pneumoperitoneum, 382 
pneumothorax, 382 
thoracolysis, 385 
vitamin A, 382 

Tuberculous children, vitamin C metabolism, 
592 

Tumors 

of bladder, 1039, 1058 
of bone, 951 
roentgen therapy, 1032 
of brain, 249 
of eyeball, 440 
of intestinal tract, 739 
of lacrimal gland, 443 
of larynx, 454 

of lungs, surgical treatment, 356 
graded pneumonectomy, 356 
of spinal cord, 254 

of stomach and duodenum, benign, 795 
of tonsils, 490 
of trachea and bronchi, 861 
of white blood cells, 218 

Ulcerative colitis, chronic intractable, 736 
Ulcers of leg, chronic, iontophoresis in, 82, 
657 

Ultraviolet radiation 
in bedsores, 672 
in dermatology, 671 
in erysipelas, 669 
in intestinal tuberculosis, 667 
Uremia, diet in, 104 
Ureter, 1077 
calculus, 1077 
carcinoma, 1078 
spasm, 1078 
transplantation, 1078 

Urinary bladder atony, spasm, and pain, 
treatment, 293 

Urinary frequency, estrogen therapy, 150 
Urinary lithiasis, relation to vitamin A, 183 
Urography, allergic reactions to contrast 
injections for, 1017 
Urology, 1053 
anesthesia, 1053 
bladder, 1054 
infections, 1061 
gonorrhea, 1062 
kidney, 1063 
prostate, 1070 


Urology (continued) 
testes, 1066 
ureter, 1077 

Urticaria, intractable, management, 97 
alkalis, 97 

avoidance of allergens, 97 
calcium, 97 
cathartics, 97 
diet, 109 
ephedrine, 97 
epinephrine, 97 
psychotherapy, 97 
vaccines, 97 

Urticaria, treatment 

high protein, low sodium, acid-ash diet, 
and potassium chloride, 10 
slow epinephrine, 3 

Uterine bleeding, functional, testosterone 
propionate in, 146, 893 

Uterus, 892 
bleeding from, 892 
carcinoma 

of cervix, 856, 867, 1035 
of fundus, 894, 1038 
endometrial studies, 895 
myoma, submucous, 900 
prolapse, 896 
treatment, 897 

Brady vaginal abdominal fixation 
operation, 898 
complete colpectomy, 898 
Fothergill parametrial fixation, 897 
Kocher-Murphy extrafascial abdom- 
inal fixation operation, 898 
Neugebauer-LeFort occlusion opera- 
tion, 898 
pessaries, 898 
vaginal hysterectomy, 897 
Watkins interposition operation, 897 
retrodisplacements, treatment, 899 
testosterone propionate in functional 
bleeding, 146, 893 

Vaccination against smallpox, 629 

Vagina, 902 

evaluation of vaginal smear to histology 
of vaginal mucosa, 902 
imperforate hymen with hematocolpos, 
902 

Vaginal hernia, 835 

Vaginal hysterectomy for uterine prolapse, 
897 

Vaginitis, gonorrheal, in children, 556 
estrogen therapy, ISO 
fever therapy, SS6 
sulfanilamide, 556 
theelin, 556 
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Vaginitis, senile, estrogen therapy, 149 
Vagus, effect of barbiturates on, 845 
Valleix’s points, 185 

Valvular disease, acquired, radiology, 1005 
Varicella, 524 
Variola, 629 

Vascular disease, peripheral, treatment, 78 
Vascular lesions of extremities, sympa- 
thectomy for, 1048 

Vasomotor mechanism, effect of barbitu- 
rates on, 846 
Vasomotor rh^;nitis, 499 
Vegetabk^and fruit cold, 499 
Venom, cobra, 416 
Ventral hernia, 835 
Ventricular failure, left, 52 
immediate treatment, 57 
atropine, 57 
morphine sulfate, 47 
oxygen for cyanosis, 57 
venesection, 57 
venostasis, 57 
later treatment, 57 
barbiturates, 57 
digitalis, 57 

mercurial diuretics, 57 

restriction of fltud and salt intake, 57 
Ventriculin m pernicious anemia, 204 
Vertigo, 472 

aviation and the ear, 472 
Meniere’s syndrome, 473 
treatment, 474 
bromides, 474 
calcium, 474 

division of vestibular branch of eighth 
nerve, 474 

elimination of foci of infection, 474 
faradization, 474 
iodides, 474 

keeping open eustachian tube, 474 
reduction of fluid intake, 474 
salt-free diet, 474 

vestibular tests, 472 

Vesical atony, spasm, and pain, treatment, 
293, 1049 

exeresis of lateral sympathetic chains, 

293 

hypogastric (presacral) resection, 293 
intrathecal (subarachnoid) alcohol, 293 
presacral neurectomy, 293 
resection of superior hypogastric plexus, 

293 

Vestibular tests, 472 
Vincent’s infection, 1050 
Virilism in women caused by androgenic 
therapy, 879 

Virus infection of lungs of infants, 608 


Vision, failing, treatment with ascorbic 
acid, 190 
Vitamins, 181 
vitamin A, 181, 589 
vitamin B complex, 183 
nicotinic acid, 187 
riboflavin, 187 
vitamin or G, 186 
vitamin Be, 187 
vitamin C, 188, 590 
and lactation, 590 
vitamin D, 190, 593 
vitamin E, 191 
vitamin K, 191, 215, 873 

and obstructive jaundice, 695 
Vitamin therapy of arthritis, 30 
Voice and speech, disorders of, 452 
Volhard’s treatment for acute nephritis, 223 
Volkman’s ischemic contracture, massage 
and exercise in, 665 
Volvulus of cecum, acute, 738 
Vomiting in children, treatment, 529 
insulin with glucose and saline, 529 
Von Jaksch’s anemia, 522 
Vulva, 905 

granuloma inguinale, 90S 
pruritus, 906 

vulvovaginitis, estrogen therapy, 905 
Vulvovaginitis, estrogen therapy, 906 

Warts, treatment, 96 

carbon dioxide snow, 97 
curettage, 97 
excision, 97 
Fels naphtha soap, 97 
radium, 97 

salicylic acid plaster, 97 
suggestion therapy, 97 
trichloracetic acid, 97 

Watkins interposition operation for uterine 
prolapse, 897 
Wernicke’s disease, 263 
Westergren test for sedimentation rate, 197 
Whitfield’s ointment, 94 
Whooping cough, 646 
treatment, 648 

immunization with concentrated per- 
tussis vaccine, 648 
sulfanilamide, 648 

Wilheimj’s secretogogue meal, 163 

Xanthoma diabeticorum, diet in, 108 
Xanthomatous tumors of joints, 1001 
X-ray therapy of bronchial asthma, 9 


Yeast infections, diet in, 108 
Zinc with epinephrine in asthma, 1 




